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EXECUTIVE SUMMARY
Introduction
1. Deurali Hupsekot Water Supply' & Sanitation Project is one of the projects proposed under

UWSSSP, which will support Nepal in expanding access to community managed water supply
& sanitation in 20 project municipalities by drawing on experiences and lessons from three
earlier projects funded by ADB. This project is currently being prepared to support further
GoN's continuing efforts to provide water supply and sanitation services to selected urban
municipalities of Nepal.ln support of GoN's endeavor, the Asian Development Bank (ADE)
funded this Urban Water Supply and Sanitation (Sector) Project (UWSSSP). This project has
the following outputs: iy Improved Water Supply and Sanitation Infrastructure in Project
Municipalities and ii) Strengthened Instittutional and Community Capacitiés.

2. The existing water supp.ly system supplies water for 24 hours from the reservoir, however the
supply system to each household is intermittent and is limited to onty 1-2 hour in a day. The
supply system is such that the downstream household will be able to fetch water only after the
upstream household closes the taps. This is mainly due to less discharge from sources, less
capacity of storage reservoir, use of smali sizes of pipes in the distribution system and lack of
design consideration. Hence, the existing water supply system is not able o meet even the
current demand of the proposed project town. There is also provision of water treatment plant
in the existing water supply system. However, some of its components fike Slow Sand Filter

_ needs repair & maintenance.

3. Considering the water demand and condition of the existing system, there is a need of the
proposed project to upgrade the existing water supply situation within the proposed service
area to make drinking water available to the people of service area throughout the year and to
provide easy access to safe & reliable water supply service.

4, The proposed project area lies in Hupsekot Rural Municipality, Nawalpur District, Gandakl
Province {Province 4) of Nepal. The service area of the proposed project include Ward 1,2, 3
& 4 of HUpsekot Rural Municipality.

Description of the Project

5, The proposed project intends to provide both water supply as well as sanitation service.

Hence, it comprises both water supply as well as sanitation components which are as follows:
i. - Water Supply Components
6. Sources/ Intakes: The study shows that the three gravity sources Girubari khola (26lps),

Betai khola (Slps) and Pathar khola (8lps) that have combined tapped discharge 3Slps and
Girubari khola/ sumpwell pumping that have 11lps tapped discharge, shall be extracted for
the new watersupply system.

7. Electrical System: This system has only one stage pumping system to pump 111ps water for
2Chours daily during design year, All others three sources are gravity system and does not
require pumping. The sub meter would be enough for electrical works for building and dosing
house at each RVT locations.

8. The electrical system are designed as new together with overhead fransmission line. The
pumping system has been envisaged in such a way that only one pump will run at a time and
other will be an additional. Accordingly, the transformer, generator and other components are
designed.

9. Transmission Main & Pumping: The transmission fine passes via road, barren land and
public land. The site for intakes and transmission route seems stable. But it is reported by
WUSC that the. transwssmn route of Girubari Khoia Grawty System may have landslide in
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11.

12.

13.

14.

15.

16.

17.

been provisioned though the Girubari intake encugh discharge. Single stage pumping is
designed for this Girubari sumpwell. The total estimated transmission pipe line length from
Girubarikhola, Betai khota, Patharkhola and Girubari sumpwell to Dehidanda and Shivalaya
WTP/ RVT site is about 13,453.00m.

Thrust Blocks,Saddle Blocks and Thrust Beam: Typical thrust blocks have been designed
for a pressure of 24 kg/sq cm for both transrission lines and distribution line. Similarly, theres
is also provision of Thrust Beam & Saddle Blocks for D pipes that will be laid up in sloppy
areas and for the portions where DJ pipes are unburied.

Water Treatment Plant & Chlorination: The existing system has provision of water
treatment ptants at two locations (Dihidanda & Shivalaya) for each Girubari, Betai and Pathar
Khola sources. Each of these treatment plant has about Slps capacity. These existing
treatment plants will be used in the proposed system after necessary rehabilitation works. In
addition, the two new components rapid mixture and flocculator have been included in this
treatment system. For the remaining discharge 40 Ips, new treatment plant has been
designed.

The proposed water treétment plant comprises the components that includes Small ‘rapid
flash mixture (1 unit), Baffle Channel Flocculator (2 units) Sedimentation tanks (4' units),
Roughening Filters (4 units) and an emergency feeder line consisting of a solution tank
connected with feeding tank for chiorination. As per design, Bleaching powder 9.61 kg/day
and 13.56 kg/day is required during base and design year respectively.

- Service Reservoir: This system is designed by using multi reservoir concept. The capacities

of the proposed reservoirs are as follows: i) RVT1 - 2 nos each 400cum at Dihidanda and ii}
RVT 2-40Q0cum 1 no. at Shivalaya for Jhyalbas area. The service area has been separated
due to topography of the town. There are two existing reservoirs each with capacity of
250cum and 150 cum. These reservoirs are very old and not considered in the proposed
system. The total storage requirement for the system at the end of the design period shall bé
about 1200m”. :

Distribution Main_and District Metering Area: The PE-100 pipes of outer dia 50mm to
200mm and DI 150mm to 300mm dia have been used in the design of the distribution system.
The minimum pipe size used in the design is PE100- 50mm, which governs the velocity. All
PE pipes will be joined using electrofusion technology. The total length of distribution pipe is

149,964.00m.

The distribution system is designed in consideration with District Metering Area (DMA). Each

- DMA will have bulk meter to determine the flow into respective service area. There are 7

DMAs in total service area to supply water from service reservoir, DMA boundary is fixed
depending upon the elevation difference, location and ease for operation and maintenance.

Household Connections: Each household shall connect the tap to their household directly
from main distribution pipe. The average 15m length of 20mm dia. PE 100-PN16 pipe with

-ferrule, compression joint, jeined with Gl fittings and valves up to meter is used for each HH

connection. There will be 3,664 connections including individual and institutional connections
in the systern during base year.

Two types of tap stands have been designed for the project. At the end of the design period,
it is anticipated that about 89.80% of the fotal 3652 households is fully plumbed and 10.20%
of the total households is served through yard connection. The poor households connect tap
at free of cost through OBA. There are total 3,280 fully plumbed connections and 372-yard
tap connections. In total, there are 3664 tap connections including institutional 12 connections
during design year.
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22.

23.

24.

Ahpurtenances This consists of Bulkmeter, Wash out Valves, Air Valves, Control Valves,
Pressure Relief Valves, SCAD Valves and Fire Hydrants. There are 26 washout valves, 20 air
valves and 129 gate valves proposed in the whole system.

Valve Chambers: Two type of Chambers have been proposed in the project to control or
regulate the flow of the proposed water supply system. The chambers constructed by brick
masonry have been provisioned in non-vehicular areas and rural area. in other vehicular
carriageway and city area, chambers constructed with RCC has been provided. In total, there
are 62nos. pipe valve boxes and 45nos washout/ a|r release/ control valve chambers
designed in the distribution system.

- Generator House: A Generator house is designed at Girubari sump well site. This generator

of 50kVA supplies power mainly for pump mstalled at sump well, when there is no regular
power from NEA.

Laboratory Building cum WUSC Office Building. Guard House and Dosing House: A
two storied laboratery building cum WUSC office building has been designed and proposed to
be built in Jhyalbas bazaar. WUSC will make the land available for the construction of this
building. The Guard house type -2 will be at WTP/ RVT-1 and 2 sites and guard house type-1
will be at sump well site.

Boundary Wall & Retaining Wall: The retaining wall has been proposed at new WTP site at
various locations. In some case, boundary wall will be above retaining wall and some cases
boundary wall will be from foundation. Metal post with chain-link fencing above the wall has
been proposed to protect the proposed structures as necessary.

ii. Sanitation Components

The survey revealed that there are not any public toilets or institutional toilets within the

project town. Hence, the basic sanitation requirement of the proposed project is the
_construction of public toilets for institution as well as general public for the betterment of

facilities in this area. There is provision of two institutional toilets & two public toilets under the
sanitation components of this proposed project. This also involves provision of one tractor for
solid waste collection which brings awareness in disposing of solid waste properly and will
control haphazard dumping of solid waste. These facilities also inculcate behavior of toilet use
as well as of effective solid waste management among students and the general public.
Hence, the proposed project also will address basic sanitation issues through the provision of
toilets and solid waste management.

Policy, Legal & Adm:mstratlve Framework

The IEE study requnres study of the concemed Policy, Legal & Admlnlstralwe Framework to
analyze their compliance with the project construction activities. The major environmental act,
rules, plan, policies, guidelines that are relevant for JEE study of this project includes;

a) Major Law, Acts & Rules: i)Constitution of Nepal; ii) Environmenta!l Protection Act
(EPA), 2053 B.S. (1997 A.D}; iii) Environmental Protection Rules (EPR}), 1997 AD, and its
fifth amendments in 2017 A.D.

b) Plans, Policies & Strategies: i) National Environmental Policy & Action Plan (NEPAP),
2050B.S. (1993 A.D.); i) Water Resources Sirategy, 2059 B.S. {2002) A.D.. iii) Rural
Water Supply and Sanitation Sectoral Strategic Action Plan (Unofficial Transiation), 2060
B.S. {2004 AD.); iv) Rural Water Supply and Sanitation National Policy and Rural Water
Supply and Sanitation National Strategy, 2060 B.S (2004 A.D.). v) National Water Plan,
2062 B.S. (2005 A.D.); vi) National Urban Policy, 2063 B.S. (2007 A.D.); vii) National
Urban Water Supply & Sanitation Sector Policy, 2065 B.S. (2009 A.D.); viii) Updated 15-
yr Development Plan for Small Towns Water Supply and Sanitation Se&r, 2066 B.S.
{2009 A.D. and Amendments in 2015A D.); ix) Naﬂonab\f\l A Ean it

TAECACON IV




1EE Report of Deurali Hupsekot WSSP

¢)

d)

e}

2071 B.S. (2014 A.D.); x)Land Acquisition, Rehabilitation and Reseftiement Policy, 2015
AD.; xi) Land Use Policy, 2072 B.S. (2015 A.D.); xii) National Urban Development
Strategy, 2074 B.S. (2017 A.D.}; xiii) National Forest Policy, 2075 B.S. (2019 A.D.); xiv)-
Fourteen Three Years Plan (2073/74- 2075/76); xv) Fifteenth Plan Approach Paper,

2076/77-2080/81 and xvi) National Environmental Policy,2076 B.S. (2019 AD.)

Laws & Acts: i) Essential Goods Protection Act; 2012 B.S. (1955 A.D.); ii) Aquatic
Animal Protection Act, 2017 B.S. (1861 A.D.) with Amendments (2055 B.S. (1997 A.D.));
i) Town Development Act , 2045 B.S. (1988 A.D.); iv) Water Resource Act, 2048 B.S.
(1982 A.D.); v} Land Acquisition Act,2049 B.S. (1993 A.D.); vi) Child Labor Prohibition
and Reguiation Act, 2056 B.S. (2001 A.D.); vii) Water Supply Management Board Act,

2063 B.S. (2006 A.D.); vii) Solid Waste Management Act, 2068 B.S. (2011 AD.); ix)

Labour Act, 2074 B.S. (2017 A.D.); x} Local Government Operation Act, 2074 B.S. (2017
A.D.y; xi) Consumer Protection Act, 2075 B.S. (2018 A.D.); xii) Forest Act, 2076 B.S.
(2019 A.D.) and xiii) Land Use Act, 2076 B.S. 22 A.D)

Rules & Regulations: i} Solid Waste (Management & Resource Mobilization) Rules,
2044 B.S. (1987 AD) & Amendments 2049 B.S. (1992 AD.); i) Water Resource
Regutations, 2050 B.S. (1993 A.D.}; iii) Forest Regulations, 2051 B.S. (1995 A.D.); iv)
Drinking Water Regulations, 2055 B.S. (1998 A.D.); v) Solid Waste Management Rules,
2070 B.S. (2013 A.D.) and vi} Labor Rules, 2075 B.S. (2018 A.D.)

Directives, Guidelines & Manuals: i} National EIA Guidelines, 2049 B.S. (1993 A.D.); ii)
Guidelines for Community Noise by WHO, 2055 B.S. (1999 AD.); iii) WHO Air Quality
Guidelines, Global Update, 2061 B.S. (2005 A.D.); iv) National Noise Standard
Guidelines, 2068 B.S. (2012 AD.);, and v) WHO Guidelines for Drinking-water Quality,
Fourth Edition, 2073 B.S. (2017 A.D.)

Methodology

25. The IEE study has been carried out in accordance with the requirements of the ADB's
‘Safeguard Policy Statement {SPS 2009) and environmental requirements of GoN i.e., EPA
(1997) and EPR (1997 with amendments 1999, 2007 & 2017). The methodology adopted to
carry out this |IEE study involves;

a)

b}

d)

e}

Literature Review/ Desk Study: Relevant Maps & Reports including Feasibility Report,
DEDR & DDR and other related published articles were reviewed to collect secondary
information regarding the proposed project.

Impact Area Delineation: This impact area delineatidn is carried out to identify the
possible areas that may have either significant or insignificant impacts from the project
implementation activities. The impact areas has been delineated as “Core Project Area”,

- and "Surrounding Project Area” on the basis of prdximity and magnitude of the impacts

due to the proposed project activities.

Field Study: The field study was conducted to coltect baseline information on physico-
chemical, bioiogical, and socio-economic conditions of the core and surroundings areas
of the project town.

Public Notice: A public notice of 15 days was published in Arthik Abhiyan Dainik, a
nationat daily newspaper on 2076/08/04 to seek written opinions from the concerned
people and institutions regarding the possible impacts that may result from the
implementation of the proposed project. Prior to this publication, copies of the Public
Notice has been pasted at the concerned authorized office as per EPR, 2017

Stakeholder & Public Consultation: This has been carried out to acknowfedgé“ é'ny kind of
suggestions and to acquire the required informétion regarding the proposed: project from

I}
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-the interested stakeholders. The information acquired was integrated in the identification
of anticipated environmental impacts.

f)  Collection of Muchulkas and Recommendation Letter: Deed of Inquiry (Muchulka) from
the concerned offices has been cellected right after the public notice at the concerned
authority offices has been pasted. Similarly, Recommendaticn Letter from the local
authority office (Municipality) has been collected after the completion of 15 days from the
date of publication of public notice. '

g) Impact ldentification, Prediction & Evaluation Method: This method is carried out through
simple checklist & questionnaire method and through professional judgement to
determine adversity of the anticipated impacts.

26. The study has followed the procedures outlined in the approved ToR and has covered the
issues delineated therein. ;

Description of the Existing Environment

;?. This 1EE study requires information on the existing environment of the project town to identify
' the susceptibility of the environmental aspects of the project town towards the anticipated
environmental impacts of the proposed project. Regarding this, the secondary information of
the existing environment was collected through literature review during desk study. However,
the secondary information is not sufficient for IEE study. Hence, the field study was carried

out to collect primary information on the existing environmental aspects.

28.. Regarding this, details on various physical environmental aspects like Landforms &
Topography, Geology & Soil, Water Resources, Climate, Air Quality, Acoustic Environment
and biological features like Flora, Fauna, Aquatic Life, Protected Areas & Community Forest
Areas were collected through simple checklist, REA checklist, professional judgment and
interaction with the locals & the concerned bedies during field study. No. existence of
protected areas within the project area was observed during the field study. However, the
study shows that some portion of transmission mains pass through the community forest
despite of which there is no requirement of cutting trees except clearance of some bushes.

29. Similarly, details on water quality of the water sources to be used for the proposed project
were collected through sampling process followed by water quality tests on approved
laboratory. The test result shows that the water samples taken from the proposed sources
have all the required parameters within the permitted value of NDWQS.

30. During field study, details on the socic-economic environment that includes Demagraphic

' Features, Caste/Ethnic Groups, Economic Features, Education & Skills and Community

infrastructures were also collected through simple questionnaire method followed by

household survey and interaction with the locals. Regarding this, Willingness to Pay for

Monthly Tariff, Willingness for Up-front Cash Contribution and Affordability has aiso been

assessed. As per the sampled household survey, 100% of 240 sampled HHs and 98.41% of

total 3652 HHs expressed willingness to pay for monthly water tariff and to contribute for up-

front cash contribution respectively. This indicates their demand for the proposed project to

get rid of the acute water shortage problem they have been facing for years. The survey also

shows that 4.52% (165) of 3652 HHs fall under poor category and only 12.60% (460) of total

3652 HHs expend less than Rs. 7,500 per month. Hence, this indicates the affordability of the
community in terms of monthly. income level and the expenditure level.

Analysis of Alternatives

31 Analysis on the alternatives of the proposed project is another important process of IEE study
that will help to assess the feasibility of the project in regard to technical, environmental & )
social aspects. Prlmarlly thts mvol\fe,g two alternatives that includes "Without Project” or ”Do e
" : xll\ kf\ ;,/ Do EL
4 LA
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32,

33.

35.

36.

37

38.

nothing" Alternative and "With Project' Alternative. The limitation of "Without Project”

Alternatives regarding continuous water supply system, treatment system and susceptibility to

. water borne diseases leads to opt for "With Project" Alternative. With Project Alternative has

been analyzed by envisaging the likely benefits of the proposed project. The analysis shows
that the proposed project is designed to provide convenient access to reliable, adequate, safe
and potable water supply to 21,601 {including rental 2,254) populations as per base year
2018 AD.

As per Feasibility Study Report, the system design for the proposed town has been done
under two scenarios. The optimization of a proposed water supply system can be done on the
basis of system layout, alternative technology, alternative materials and alternative

.source. In case of Deurali Hupsekot WSSP, the alternative analysis has been done on the
_ basis of alternative source and additional service areas.

" Various alternative sources are available in the vicinity of the proposed town to meet the

overall demand for this project. The alternative 1 uses (i) three gravity sources that includes
Girubari khola, Betai khola and Pathar khola with combined discharge 39 Ips and (ii) one

pumping source that includes Girubari Khola with 12 Ips discharge. The total estimated .

fransmission pipe line length from Girubarikhola, Betai khola, Patharkhola and Girubari -
pumping to Girubari WTP/ RVT site is about 14,077.00m. This alternative covers 3,652 HHs
of the service area.

The alternative 1l uses (i} three gravity sources that includes Giruari khola, Betai khola and
Pathar khola with combined discharge 39 Ips; (ii} one pumping source i.e., Girubari Khola with
12 Ips discharge and (iii) two sources that includes Chapaha 1ilps (Gaida Pakha Khola) and
Sankhadev Slps { Kuhi Khola). The total estimated transmission pipeline length from
Girubarikhola, Betai khola, Patharkhola and Girubari pumping to Girubari WTF/ RVT site is
about 14,077.00m. In addition, other two sources that includes Chapaha 1ips (Gaida Pakha
Khola) and Sankhadev 5lps (Kuhi Khola) are added for service area. The added area is
scattered and does not match the criteria of UWSSP. The total length of transmission main for
Sankhadev settlement is about 17,610.00m. Separate transmission line is provisioned for
each source. This alternative covers 4,024 HHs of the service area. :

Here, Alternative 1 is recommended for the detailed design because of the reliability of source,
transmission line route and safety precaution issues.

~ Anticipated Environmental Impacts

The analysis on the information collected during field study helps to identify and predict the
likely environmental impacts that may result from the proposed project. These predicted
impacts are then evaluated using Scoring matrix as per National EIA Guidelines, 1993 to
determine the nature, extent and magnitude. This evaluation wilt further help to propose the
appropriate mitigation' measure for each impact.

The anticipated environmental impacts have been mainly categorized into two viz., Beneficial
Impacts and Adverse Impacts on the basis of its negative and positive significance. This has
been further categorized into four impacts that inciudes i) Impact on Physical Environment, it}
Impact on Biological Environment, iiiy Impact on Chemical Environment and iv) impact on
Socic-economic Environment, based upon the effects on the existing environment. These
impacts has been sub divided into three categories based upon the project phase that
includes i) Design Phase, ii) Construction Phase and iii} Operation Phase.

Here, Beneficial Impacts includes Employment Generation, Skill Enbancement, Local Trade &
Business Opportunities, Improved Health & Hygiene, Increased Economic Opportunity and
Social Empowerment. Similarly, Adverse Impacts includes Soit Erosion & Land. Surface
Disturbances, Spoil Disposai & Guily Erosion, Noise Pollution, Impacts on Air O_uath Surface
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- Water Quality, Generation of Solid Waste & Waste water from the construction site & worker's

camp, Accidental Leakage or Spillage of Stored Fuel/Chemicals, Land Use Pattern,
Haphazard Disposal of Dismantled Debris, Impacts on Water Bodies, Impacts on Flora &
Fauna, Impact on Aquatic Life, Impact on Water Quality of nearby rivers, Workers &
Community Health & Safety Hazards, and Damage to the existing Utilities, Traffic Congestion,
Public Protests, Disruption to Local Vendor's Business, Mobilization of Child Labour,
Occupational Health & Safety Hazards, Delivery of Unsafe Water, Impact on Recipient Water
Bodies and Impact of Sustainability of Works.

Mitigation & Augmentation Measures

The mitigation & augmentation measures for each & every adverse impacts mentioned above
have been proposed. These measures primarily in{:ludes Slope Protection Measures, Air
Quality Monitoring, Noise Quality Monitoring, Waste Management, Prompt Backfilling,
Handling of fuel & chemicals, Awareness regarding Workers & Community Health & Safety

- Hazards, Monitoring of Water Treatment System, Proper Handling of Chlorine etc. This has

been described in detail in Chapter 8. If these proposed mitigation measures are effectively
implemented, no such significant environmental problems have to be encountered during the

 construction & operation pericd of the proposed project. Likewise, various suitable

augmentation measures have also been proposed to to maximize the anticipated beneficial
impacts. :

Information Disclosure, Consultation & Participation

Stakeholder Consultation and Community Participation is an essential process in project
preparation. It is the process of engaging stakeholders and affected people. This process
involves Key Informant interviews, On-site discussions with WUSC, and Random Field _
Interviews of stakeholders. Prior to the stakeholder's consultation, stakeholder analysis and
mapping of stakeholders were carried out to identify the potential stakeholders and their roles
towards the implementation of the project. The potential stakeholders were then involved in
consultation to disseminate information related to the project, to collect their views &
suggestions and to prioritize their concerns regarding the project. ‘This will continue
throughout the implementation of the projects and operation period. Tc facilitate the
stakeholder consultation, PMO & ICG will maintain good communication and collaboration
with WUSC and the Municipality. '

Grievance Redress Mechanism

The-Project-specific grievance redress mechanism (GRM) is also an essential process of the
IEE study which is meant for persons seeking satisfactory resolution to their complaints on
the social and environmental performance of the projects under STWSSSP. The mechanism,
developed in consultation with key stakeholders, will ensure the following mentioned points;

(i) the hasic rights and interests of every person adversely affected by the social and
environmental performance of a Project are protected; and
(i} their concerns are effectively and timely addressed

This GRM involves setting up the Grievance Redress Committee (GRC) at the municipality

* level. The GRC will comprise of the following mentioned members:

(1) WUSC Secretary,

(3) RPMO social fenvironmental (as relevant) officer,

(4) Representative of affs

g -

ted persons, _ 0
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44.

45,

48.

(5) RDSMC's safeguards specialist (sociai/fenvironment as relevant),

(8) Representative of reputable and relevant CBO:‘SHG;‘orgamzatlon working in the prolect

area as invitee1 , and

(7) Contractor's representative

Environmental Management Pian

Preparation and implementation of the environmental management plan {EMP) is ancther
essential process of the IEE study. The main purpose of EMP is to ensure that the activities
are undertaken in a responsible and non-detrimental manner. Similarly, the other objectives of
EMP are as follows: ’

(i) providing a proactive, feasible, and practical working tco! to enable the measurement and
monitoring of environmental performance on-site;

(i) guiding and controfling the implementation of findings and recommendations of the
environmental assignment conducted for the project;

(iii) detamng specific actions deemed necessary to assist in mitigating the environmental
impacts of the project and in enhancmg beneficial impacts; and

(iv} ensuring that safety recommendations are complied with.

The total estimated local level monitoring and mitigation cost for the project is NRs.
2,000,000.00.

Monitoring & Reporting

PMO & RPMO will be responsible for environmental monitoring & reporting. RPMO  wili
monitor and measure the progress of EMP implementation. RPMO will submit a monthly
ronitoring and implementation reports to PMO, who will.take follow-up actions, if necessary.
PMO will submit semi-annual monitoring reports to ADB. ADB will review project performance
against the MoWS3's commitments as agreed in the legal documents. ADB will monitor
projects on an ongeing basis until a project completion report is issued. Along with this,

~Ministry of Water Supply (MoWS) as well as Ministry of Forests & Environment (MoFS) under

Government of Nepal will also undertake monitoring process through random field visits to
review the project performance.

Conclusmn

in conciusion, the IEE study shows that the proposed project is not an environmentally critical
undertaking. The proposed project, its components, are not within or adjacent to
environmentally sensitive areas. The few adverse impacts of high magnitude during
construction will be temporary and shori-term (i.e.. most likely to occur only during peak
construction periods). The proposed project will bring about the following mentioned benefits:

i) Access to reliable supply of safe and potable water,

ii} Promotion of good hygiene and sanitation practlces and reduced health and safety
risks;

iii) Liberation from the hardship for continuous drinking water supply for years and

iV} Enhanced community health, improved quality of life and safe communities as
ouicomes. '

if the complaints are related with 1P/Dalits/other vulner able groups. specific NGO/E B@tl tactwely

involved in development of these connmmmes shall be lIWOh ed i 0
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47. Hence, there are no significant negative impacts of the proposed project, and the
classification of the project as Category “B” is confirmed as per ADB and as Schedule -1 is
confirmed as per Environment Protection Rules, 2054 (1997) and 2017 (Latest Amendments).

No further special study or detailed environmental impact assessment (EIA) needs to be
-undertaken to comply with ADB SPS (2009} and Environment Protection Rules, 2054 (1997)
of Nepal.
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1.2.
1.2.1

1... INTRODUCTION

Background

In 2000, the Government of Nepal {(GoN) endorsed the 15-year Development Plan for Small
owns Water Supply and Sanitation to improve health and economic and environmental living
conditions of people in small towns in Nepal. The Plan adopts a community managed demand
responsive approach, where the community is involved in all aspects of planning and
implementation of its town's project. In support of GolN's endeavor, the Asian Development
Bank (ADB) funded the Small Towns' Water Supply and Sanitation Sector Project
(STWSSSP) in 2001-2008. Twenty-nine (29) small towns of about 570,000 pecple benefitted
from the improved water supply and sanitation services delivered under the Project. The
positive impacts of STWSSSP led GoN to embark on the Second Small Towns’ Water Supply
and Sanitation Sector Project (2ndSTWSSSP), also financed by ADB and which benefitted
another twenty-one (21) small towns. Following these two projects, the Third Small Towns’
Water Supply and Sanitation Sector Project (TSTWSSSP)has been implemented to support

“further GoN's continuing efforts to improve water supply and sanitation service delivery in

small towns in Nepal. 26 small towns were benefitted by this TSTWSSSP.The Project follows
the government’s 15-year Development Plan, as updated in 2009, to develop the water and
sanitation sector for small towns.Hence, ADB has supported the government in improving
WSS services in 70 of the 176 small towns in Nepal through three earlier projecis.

Subsequently, ADB and GoN are working together to provide water supply and sanitation
services to selected urban municipalities of Nepal through Urban Water Supply Sanitation
(Sector) Project (UWSSSP)in accordance with the updated 15-year Development Plan for
Small Towns and the National Urban DevelopmentStrategy. The Project will support Nepal in
expanding access to community managed water supply & sanitationin 20 project
municipalities by drawing on experiences and lessons from three earlier projects funded by
ADB. UWSSP will be implemented over a five-year period (indicative implementation period is
2018 to 2023) and wilt be supported through ADB financing using a sector lending approach.
This project has the foliowing outputs: i) Improved Water Supply and Sanitation Infrastructure
in Project Municipalities and ii} Strengthened Instittutional and Community Capacities.

Name and Address of the Individual Institution Preparing the Report

Name and Address of the Proponent

The name & address of the proponent of the proposed project, Deurali Hupsekot Water
Supply & Sanitation Project is as follows: :

Name of Proponent

Project Management Office -

Urban Water Supply and Sanitation {Sector) Project

Department of Water Supply and SewerageManagement (Implementing Agency)
Ministry of Water Supply {(Executive Agency)

" Government of Nepal

Address of the Proponent:

Panipokari, Kathmandu
Tel: 977 1 442388, 977 1 4412348

Fax: 977 1 4413280 _ .
E-mail; info@stwsssp.gov.np /
Website: www.sstwsssp.gov.np 2
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1.2.3

Name énd Address of the Consultant preparing the Report

The name and address of the consultant preparing the report is as follows:

- TAEC Consultant P. Ltd. / Integrated Consultants Nepal Pvi. Ltd. JV

Shankhamul, Kathmandu

Tel: 977 1 5242846

‘Fax: 977 1 5242553

E-mail: taec@maes.com.np
Website: www taecconsult.com.np

IEE Study Team

The details of the members involved in the IEE stddy team is tabulated below:

Table 1-: Details of IEE Study Team Members

S.No. | Name of the Member Designation Educational Qualifications
1| Mr. Ananda Mohan Lal | Team Leader Masters of Science in Public Health
| Das Engineering
2 | Mr. Srijan Aryal Design Engineer Masters in Civil Engineering/Urban
. Planning
3 | Mr. Binod Chandra Senior Water Supply & | Masters of Science in Water
Devkota Sanitation Engineer Resources Engineering
4 | Ms. Nirala Kayastha Environmentalist Masters of Science in Enwronmental
. : ' Management
5 | Mr. Shiva Adhikari Social Safeguard
Specialist Masters in Sociology

1.3.

Source: IEE Study 2018/019

Purpose of IEE

IEE was conducted to ensure the environmental sustainability of the Project, to integrate
environmental considerations into the Project preparation process, and provide for
environmental management during Project implementation. ADB and GoN require all projects
to undergo environmental assessments. All projects funded by ADB must comply with the
Safeguard Policy Statement (SPS) 2009 to ensure that projects are environmentally sound,
are designed to operate m compliance with applicable reguiatory requirements, and are not

- likely to cause significant environmental, health, or safety hazards. The rapid environmental

assessment using ADB's REA Checklist has indicated that the Project is a Category B
undertaking, requiring' IEE. On the GoN side, the statutory requirement that has to be
adhered to is the Environment Protection Act (1997), and Environment Protection Rules -
(1997) and as amended in 1999, 2007& 2016). Based on EPR Schedule 1, the Project is
within the threshold of activities under the water supply and sanitation sector that wilt require
IEE. This |EE fulfills the policy requirements of both ADB and GoN.

The IEE Report primarily: (i) provides information on the Project and its environmental
requirements; (i) provides the necessary baseline conditions of the physical, ecological,
cultural and socio-economic environments and/or resources in and surrounding the Project’s
area of influence; (ii) identifies and assesses potential impacts arising from the
implementation of the Project on these enqunments and/or resources; (i) recommends
measures to avoid, mitigate, - and- compensa Or the adverse impacts; {iv) presents
information on stakeholder consultations and/émmpatlon during Project preparation (v)
recommends a mechanism to address grlevancesr cSB‘the environmental performance of the
Project; and (vi) prowdes an enwrom{aental mam‘agement plan. Relevant reportsfdocumeny®
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14.

10.

15

11,

12.

13.

- consultations with communities are included. in the report, and reference to relevant
" government policies, taws and regulations and mainly the Terms of References (ToR)
‘approved by MoWS.

Need for the Project

The existing water supply system supplies water for 24 hours from the reservoir, however the
supply system to each household is intermittent and is limited to only 1-2 hour in a day. The

* supply system is such that the downstream household wili be able to fetch water only after the

upstream household closes the taps. This is mainly due to less discharge from sources, less
capacity of storage reservoir and small sizes of pipes are used in the distribution system
without any design consideration. Hence, the existing water supply system is not able 1o meet

" even the current demand of the proposed project town. There is also provision of water

treatment plant in the existing water supply system. However, some of the components -!'ike
Slow Sand Filter needs repair. :

Regarding this, as per the detailed design of the proposed project, domestic consumption at
uitimate demand i.e., 100.Jpcd has been considered as the proposed project aims to provide

‘safe & reliable water to each HH. This nodal demand also includes the institutional demand,

commercial demand and wastage & leakage. Here, the institutional demand consists of water
demand pertaining to institutions like schools & colleges. Similarly, the commercial demand
consists of water demand pertaining to army barracks, police posts, hotels,lodges, factories,

“governement and non-government offices. Hence, all the parts that includes Residential,

Commercial, Institutional along with anticipated wastage & leakage issues within the service
area has been covered under the scope of the proposed project.

The existing system has a design, construction, and operation & maintenance deficiencies
and requires upgrading and rehabilitation to meet the growing demand.Considering the water
demand and condition of existing system, there is a need for a project to upgrade the existing
water supply situation in the service area to meet growing demand for private connections
and to make drinking water avaiiable to the people of service area throughout the year.

Raticnale of the Project and IEE

Rationale of the Project

_ The rationale of the project is based on the increasing demand of the reliable project,

hardship of people for safe drinking water, willingness to pay, affordability, public health
impacts, policy committments and various other aspects. This ail will be discussed in the
following chapters.

- Rationale of the [EE

The proposed water supply and sanitation project is needed to be studied from
theenvironmental point of view as per EPA 1997 AD and EPR 1997 AD, 2054 BS
{Amendments1999 AD, 2007 AD& 2016 AD). The Proposed Water Supply and Sanitation
Project is intended to serve drinking water in wards 1, 2, 3 & 4. The project is expected to

~ benefit a base year population of about 22,786 populations (2021} & a design population of

32,168 (2040) by providing a reliable and adequate supply of safe & potable water, promotion
of good hygiene and sanitation practices.

The proposed project shall use surface water sources. The Project will not involve the
construction of any tunnels; relocation of people or households, settlement plan above the
gravity source and construction of river training works. As the proposed project fails within the
definitions provided in the EPR 1997(Amendments 1999, 2007 & 2017 A.D.) Schedule 1
(Clause H) for drinking water projects, only an IEE should be done. The regulanon 'stated in
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‘Schedule 1 (Clause H) shall only be applicéble if the proposal does not fall under the
Category "A" through (Clause H) of Schedule 2. '

14. The following given iable gives the brief details on fulfillment of the criteria for the requirement -
of IEE as per Schedule 1-Clause H of Environmental Protection Regulations 1997 with latest
amendments 2017, by the proposed project.

“Table 1-II: Criteria for Requirement of IEE for Drinking Water Supply Projects as per
Schedule 1 (H) of Environment Protection Regulation 1997 Amendment 2017

Condition described in the Act

IEE Required as

quantity

S.N. . per the Regufation | Conditions in the Project
and Regulations . ,
Schedule 1 {H) y
1 Supply of water in dry season Upto 1cusecand | Within the Limit (Theiproposed
from surface water with a safe utilizing up to 50% | existing sources Girubari Khola,
yield of ' of the available Betai Khola and Pathar Khola has

safe yield of 26 Ips, & Ips and 8 Ips
respectively, The study shows that
Girubari Khola, Betai Khola and
Pathar Khola has more than 40!ps,
12 Ips and 10 Ips flow respectively.)

2 Processing of Water Treatment

More than 25 liters

| persec -

-Within the limit (Total Capacity of all

WTPs is 45Ips.}

3 Connection of New Source to
- supply water to existing water
supply system for a population of

10,000 — 100,000

About 22,786 populations (2021) &
design populations of 32,168
populations (2040).

Source; EPR, 1997(Latest Amendments) & DEDR, 2018

Veghadut®
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"2 DESCRIPTION OF THE PROJECT

21
15,

16.

17.

18.

Location & Accessibility

The Project area of Deurali Hupsekot Water Supply and Sanitation Project lies in Hupsekot
Rural Municipality, Nawalpur District, a hilly region in the Gandaki Province (Province 4) of
Western Nepal.

Geographically, the project area lies in the hilly region between 27° 74' 0" N Latitude and 83°
98' 0" E Longitude.

Formally, Nawalpur District is a part of former Nawalparasi district, which was splited into two
districts Nawalpur District and Parasi District after the state's reconstruction of administrative
divisions as of 20 September 2015. The project town was declared as Hupsekot Rural
Municipality by the Government of Nepal, Ministry of Federal Affairs and Local Development
from Council of Ministers on September 20, 2015. The then VDC which were merged are
Deurali, Dhaubadi & Hupsekot to form a Nawalpur Municipality with total of 6 wards covering
area of 189.21 sq. km,

The figure given below depicts the loca{ion of the proposed service area;
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23.

2.2
24.

This figure given above shows that the project area belongs to Hupsekot Rural Municipality of
Nawalpur District of Gandaki Province of Nepal. The project town is bounded by Bungdikali
Rural Municipality & Palpa District (Nisdi Rural Municipality) in the north, Bulingtar Rural
Municipality in the north east, Kawasoti & Devchuli- Municipality in the east, Kawasoti &
Madhyabindu Municipality in the south and Madhyabindu Municipality & Palpa District (Nisdi
Rural Municipality) in the west. Out of € wards of the project town, the proposed project area
covers areas of wards 1,2,3 & 4.

The following table given below gives the brief details on the ward profile of Hupsekot Rural
Municipality;

Table 2-I: Hupsekot Rural Municipality Ward Profile

Present Ward | Former VDGCIM unicipalitﬁ Former Ward No.
Municipality
Deurali VDC WN 5
K Dhaubadi VDC WN 2
2 Deurali VDG | WN 1249
Deurali VDC WN3&4
4 Deurali VDC WNB&7
Dhaubadi VDC WN 7
5 | Deurali VDC | wns
Dhaubadi VDC WN1368&9
° Hupsekot VDC WN11i09

Source: Fmaf District 1-75Corrected Last For Rajpatra (www.mofald.gov.np)

The table given above shows that the reformed Hupsekot Rurat Municipality has been
divided into 6 wards. The current ward 1 of Hupsekot Rural Municipality belong to ward 5 of
former Deurali VDC. Similarly, the current ward 2 belong to ward 2 of former Deurali VOC ,
ward 3 belong to wards 3 & 4 of the former Deurali VDC, ward no. 4 belong to wards 6 & 7 of
Deurali VDC and ward 7 of former Dhaubadi VDC, the ward 5 belong to ward 8 of former
Deurall VDC and ward 6 belong to wards 1,3,6,8 & 9 of former Dhaubadi VDC & ward 1t0 9
of former Hupsekot VDC.

The town is located about 8 km away from Danda bazaar {near Kawasoti) east-west highway.
The distance from Kathmandu to Kawasoti 178 km, Kawasoti to Danda Bazaar (bifurcating
junction called Sahid Chowk) 3 km and Sahid Chowk to WUSC office/ Jhyalbas 8km.

The climate of the project area is mild and generally warm and temperate. In winter, there is
much less rainfall in Nawalpur than in summer. This location is classified as Cwa by Képpen
and Geiger. The average annual temperature at Nawalpur is 24.2 °C. In a year, the average
rainfall is 181t mm, which is higher than 1400 mm, the average precipitation of Nepal. The
nearest climatological station no. 0704 is situated at Beluwa, Girubari, The required data from
this station is used for the project.

The Proposed Project

This Project has been conceptualized as surface water system with Lol

comprising gravity as well as pumping system. This project uses the sources at are used for
the existing water supply system that includes Girubari Khola, Betai Khofa 4 Pathar Khola.
Similarly, the existing Girubari Khola Intake & Pathar Khola Intake has.bee proposed to be
rehabilitated and used for th%(gect The ex1stmg WTP at D|h1danda é.{ Shwalaya for each
e P £ !1
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ined system
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Girubari, Betai & Pathar Khela will also be used in the proposed system with necessary
rehabilitation works. Hence, the proposed prOJect is the extension of the existing water supply
system,

The proposed service area has been delineated through a long discussion between WUSC,
community and stakeholders. The distribution system layout plan has been verified together
with WUSC in the field also referred as the project area. As the name of Deurali Hupsekot, it
was envisaged that the majority of the settlement of Hupsekot Rural Municipality will be
covered from this project. The name of the major settfements of the service area of Hupsekot
Rural Municipality are as follows:

Ward no. 1: Beluwa and Jukepani

Ward no. 2: Koliya and Guheri ( water to be supplied from RVT without pUmplng)
Ward no. 3: G:rubarl and Bethani

Ward no. 4; Jhyalbas and Tallo Dihi

The system is designed by using multi reservoir concept. The total demand of 2021 and 2039
of every sub-system has been calculated and shown below.

Table 2-lI: Proposed Sub-system and demand

Sub-System | WaterDemand{lpd) g‘teora
2018 | 2019| 2021] 2025] 2030| 2035 | 2040 | YolUm
RVT 1A & 1B | 2223 | 2262 | 23.44 | 2519 | 27.57 | 3020 | 33.10 | 80O(N
RVT2 9.40 | 957 | 992 | 1065| 1166| 1277| 14 | 400(N)
TOTAL  [31.63 3219 (3336 |35.84 |[39.23 |4297 |4710 | 1200

Source: DEDR, Deurali Hupsekof, 2019

The project shall comprise two major components The first and the most important
component is the rehabilitation of the present water supply systems components and
construction of new water supply systems to augment the present and future water demand in
the proposed service area. The second component is related with the improvement of -
sanitation system by means of introducing institutional latrines, public latrines, coliection and
efficient managemenet of soild waste of the town

The schematic diagram of the proposed project is presented in the figures given below:
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Figure 2-II: The Schematic Layout of the Proposed Project
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2.3 Salient Features of the Project

29. The salient features of the project is tabulated below:

Tabie 2-lli:Salient features of the project

SN. items Description
1 Name of Project Deurali Hupsekot Water Supply and Sanitation Project
: Both gravity and pumping system {(use of 3 existing
2 | Type gravity sources and one new pumping source and
_ gravity water supply in distribution system)
3 Location Area
Province Gandaki (4)
District Nawalpur
Rural Municipality/Municipality | Hupsekot Rural Municipality
' Hupsekot Rural Municipality:
Ward no. 1: Beluwa and Jukepani
Service Area Ward no. 2: Keliva and Guheri (water to be supplied
Ward and settlement from RVT without. pumping)
Ward no. 3: Girubari and Belhani
Ward no. 4; Jhyalbas and Tallo Dihi
Impact Area Wardno. 1,2, 3,485
4 | Available Facilities _
Kathmandu to Kawasoti is 178km, Kawasoti to Danda
Road Bazaar (bifurcating junction called Sahid Chowk) is
: 3km and Sahid Chowk to WUSC office/ Jhyalbas is
8km.
Water Supply System | Limited supply for few hou rs operated by WU SC
" Electricity - Availabie
Communication Available
Health Services Available
Banking Facilities Available
5 | Social Status
' Present HHs Numbers (2018) | 3,652
Present Population {2018) 21,601 (incl rental 2,254)
Base Year Populaticn (2021) 22,786 (rental population kept constant)
Design Year Population (2040) | 32, 168 (rental population kept constant)
~ Average HHS size 5.3
. O .
Population Growth Rate % 500 -
(PGR) :
Projected HHs in Design Year 5647
{based on GR) "
6 Water Demand (MLD)
Base Year (2021) 2.88 (2,882,429 Itr per day)
Design Year (2040} 407 { 4,069,252 Ity per day)
7 | Source Characteristics
_ Gir ola at 2 tocations (one gravity, other
Source Name B pur:&pg?n Pathar Khola and Betai Khola
Source Type -~ ol
o : o 1 Hup$ekol, “%ard 5 (Girubari gravity at &atakon),Ward 4
Sourgef__Location 15 ’{__,I_':_.Gqu’}qﬁrl pumping), Pathar Khola Ward 4, Betai Khola Ward
e v A e AN
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SN. items . Description _
Plenty (more than required) Girubeni 40 Ips, Betai 10 Ips
Source Discharge (lps} - Pather khola 12 Ips & Sumpwell { seepage of Girubeni
khola, plenty)
' . 50 Ips (Girubari gravity 26lps, Girubari pumping-20hr a day
T d Discharge (|
apped Discharge (ps) 11lps, Patharkhola 8lps, Betai khola 5ips)
8 | Type of Structures
a} | Water Supply Components

Proposed intakes

Stream Intake — 1 (Girubari existing rehab)

Stream/ seepage water — 1 ( Girubari khola; sumpwell well}
Stream intake — 1 ( Pathar khola, existing rehab.)

Stream intake — 1 (Betai khola, existing rehab)

Water treatment plant

Rapid mixture — Floculator-Sedimentation-Roughening —
Slow sand filter-Desinfection

Rapid mixture - 2 location (Dihidanda & Shivalaya)
Floculator- 2 locations {Dihidanda & Shivalaya)
Sedimentation tank — 1 location {Dihidanda) + existing 2
location (rehab) '
Roughening filter - 1 location (Dihidanda) + existing 2
location (rehab}

Slow sand filter - 1 location (Dihidanda) + existing 2
location (rehaby)

Disinfection = 2 locations

Pumping Details

Single stage 25HP submersible pump to pump 11 Ips from
Girubari Sumpwell/ intake. Transformer SOKVA and '
generator-50KVA

Ground Reservoir (No and
Capacity in CUM)

RVT1: 400cum — 2 nos. (Dihidanda)-WWN 4
RVT 2: 400cum — 1 no. (Shivalaya) -WN 4
(Total capacity 1,200 cum)

Valve Chamber (Bricks/ RCC})

45 Nos

. Pipe valve box

62 Nos

IC/BPT

Office Cum GH (O1) /Guard
House (G 1)/ Small Guard
House (G2) /Desing House
(D3), Generator House,

WUSC office-1 no ( bazaar area land to be provided by
WUSC) o '

Guard house ( GH1) — 1 no (at sumpwell site)

Guard house with store room (GH2) — 2 nos (RVT-1 Dihi
danda and RVT-2 site Shivalaya) :
Dosing station- 2 nos (RVT-1 and RVT-2 site)

Boundary wall )
_ Generator house — 1 no. (sumpwell site)
Boundary wail — 4 iocations
Fire Hydrant (Nos) 5

River crossing (Nos)

a) Upto 10 m length: 8 nos.
b) Upto 60m length: 8 nos.

Length of pipe in transmission

“institution

“main (from various intake to 13,453.00
WTP/ RVT), (m)
Length of Distribution Mains (m}) 149,964.00 i
Number of DMAs 7 R
Nurnber of HH connection 3,652
Number of connections for 1
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SN. ltems Description
Length: 500m ; Width: 5m (WTP Area, Reservoir Area &
Internal Access Roads Office Building)
b} Sanitation Components
Public Toilets 2 nos.
Institutional Toilets 2 nos.
Tractor 1
9 | Depth of Excavation Trench
sgr PE Pipes-(50mm to 125mm) 0.90m
Eic;r. PE Elpes-(140mm to 250mm) 1.00m |
sic;r D] Pipes{150mm to 300mm) 1.00m
10 | Cut & Fill Volume of Spoil
Cut Volume| 12840960 m®
Fill Volume| 112,290.96 m*
Total Cost of WS Component | 889,958,368.07
{Inclusive of all) NRs.
11 | Cost Sharing Arrangement (NRs)
GON Companent (70 %) | 822-970.857.65
1DF Lo ah (25 %) 222.,489,592.02
12 WUSC's upfront (Cash 44 197,918.40
| contribution 5%) '
13 | Tariff '
Up to 6 cum/monthly (NRs) 35
7 to 10 cum/monthly (NRs) 45
|11 to 20 curn/monthly (NRs) 85
21 to 30 cum/monthly (NRs) 65
=>30cum _ 75.
Institutional cum/month (NRs/cum) | 75 - _ .
Weighted av. Tauiff
(NRs./HHsmonth) - 989 (NRs. 60.93/cum)
14 | Financial Indicators _
EIRR (Base case), % 23.50
FIRR (Base case), % 2150 -
AIFC (Base case), NRs per cum 211
AIEC {Base case), NRs per cum 28.25
15 | Environment
ADB Category B, Only IEE necessary
IEE finding No significant adverse impacts
16 Per Capita Cost for W/S
component o L 7
Per Capita Cost (for base year L ’
pop.}, NRs 39057 -‘.24
Per Capita Cost (for de5|gn year 2; gs :/55
pop.).NRs ¢ o N
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30.

2.41
H.

32.

335.

SN. |- ltems Description

Total cost of Sanitation
7 Component {including all), NRs 12,256,156.81
GON Component (85 %) . 10,416,883.29
Local Authority (15 %) 1,838,273.52
Total cost of Water Supply and | 902,213,524.88
18 e s
Sanitation Component, NRs

Source: DEDR, Deurali Hupsekot, 2019
Watér Supply Project Components/Features

The major water supply componenets of the project with their characteristic features are
described in the sections below: : '

Sources/intakes

As per discussion with WUSC members, local bodies, the concerned beneficiaries and key
personnel of the project area, four reliable sources have been proposed for the project.

The three gravity sources Gifubari_ khola, Betai khola and Pathar khola with sufficient flow is

proposed for the project. As per our study, Girubari Khola, Betai Khola and Pathar Khola has
more than 40lps, 12 Ips and 10 Ips flow respectively. As per the design report, the quantity of
water to be tapped from the proposed sources is 26 Ips from Girubari Khola, 5 Ips from Betai
Khola and 8 Ips from Pathar Khola. Hence, the combined tapped discharge of these three
rivers is 39Ips. Similarly, there is also provision of pumping system from Girubari Khola with
11lps tapped discharge, to be extracted for the proposed system. The designed discharge is
brought to the proposed WTP site — Dehidanda and the existing WTP site- Dehidanda and.
Shivalaya from which the treated water is conveyed to RVTs Dehidanda and Shivalaya and
water from each RVT is supplied to the distribution system by gravity. '

. The Girubari khola intake is proposed to be rehabilitated with gabions works downstream and

sides of existing cutoff wall, placing of course gravel and boulder on river bed at upstream of
cutoff. The PE pipe 140mm dia is perforated on top half dia and 7-10mm dia hole will be
made. There are 16 numbers of perforated pipe of each 20 m length. These pipes are placed

-in between gravel and connected to collection chambers. Also, the direct supply of river water

to each collection chamber have been provisioned. This is functioned, if perforated pipe
cannot extract enough water at design volume or is used during maintenance of perforated
pipes clogged.

The Betai khola intake is proposed to be newly constructed with RCC cutoff wall with gabions

- works downstream and sides of cutoff wall. The small chamber is designed to be constructed

with intake cutoff- wall. The strainer has been provisioned to extract the water from chamber
and two pipes will run up to existing collection chamber. The existing collection chamber is
also proposed to be rehabilitated.

The Pathar Khola intake is also proposed to be rehabilitated with gabions works downstream
and sides of existing cutoff wall, placing of course gravel and boulder on river bed at
upstream of cutoff. The PE pipe 140mm dia. Is perforated on top half dia. And 7-10mm dia.

- Hole will be made. There are 7 numbers of perforated pipe of each 7 m length. This pipe is

connected at the existing collection chamber. The existing collection chamber is also
proposed to be rehabilitated. These perforated pipes are placed in between gravel and
connected to collection chambers. Also, the direct supply of river water to collection chamber
has been provisioned. This is functioned, if perforated pipe cannot extract enough water at
design volume or is used during maintenance of perforated pipes clogged. o
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37.
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The proposed location of the sump well is in between Badahare Kholsi and Chepari Gaira.
The exact location of sump well at Girubari khola is finalized during implementation after test
drilling at site. If the soil strata at proposed site has layer of rock, the location needs to be
shifted or altered nearby proposed location, Based on drilling, the sump well site is finalized
with minor modification in design, if necessary. There is only one sump well designed in the
system. The perforated pipes are designed to flow the water from the filter media to sump
well. The retaining wall at hill side and river side have been designed to protect the structures.
The river side RCC retaining wall is proposed to be constructed to prevent the fiood into the
intake/ sump well site. It is envisaged that sump well collects water more than 11 Jps.
Accordingly, the perforated pipes 10 number of each 7 m length are arranged considering the
possibility of clogging of perforation in pipes. The necessary treatment plant, service reservair
and other structures are designed as needed. The water treatment system is based on quality
of water of the source. In total, the sourc':_’es supply 50Ips water for the project.

Electrical System

- The system has only one stage pumping to pump 11Ips water for 20hours daily during design
year. All others three sources are gravity system and no need pumping. The sub meter is
enough for electrical works for building and dosing house at each RVT locations.

The electrical system are designed as new together with overhead transmission line. It is
envisaged that only one pump runs at a time and other is an additionat. Accordingly, the
fransformer, generator and other components are designed. The capacity and number of
pumps are provided in Table 2-IV.

Table 2-IV:Capacity and Number of Pump

Number and capacity of

pump Remarks

Location

Stage | (at sumpwell/ Only one pump will run at a

2 nos x 25 HP

source) time.

Sottrce: DEDR,2019

In addition, spare pump is arranged at store for replacement, if any one pump does not
function properly, can be replaced immediately. There is generator for backup to pump the
water during NEA power failure. The transformer and diesel generator is designed as given in

Table 2-V

Table 2-V: Transformer and Diesel Generator

Pump : _
ing Description Pump uses Remarks
stage _ -
N Pump1OR .. | 25 | HP | 1875 | KW | Only one pump will run at a
stage | Pump2 | 25 [ WP | | KW ltme ]
____________ Otherload | L [ A4 [ -xw~w [
____________ Totalload L.l |.2278 | ]
____________ Safetyfacter {128 4\ .\ ]
____________ Nettotalload | | .....1.2843 | | . .. i
N  Capacity of Transformer | [ 1 3555 | KvA | ]
Adopt: Capacity of

 |tansformersno | | | S A

____________ Capacity of generator- [ | |
1.25t§mesthecapac_i_t-yof N
transformer
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47,

Source DEDR, 2019

Dlstnbuhon System: The power cables from control pane[s to each load is calculated to
satlsfy the followmg criterions: :

e Current carrymg capacity of the cable is enough to carry the full load current
continuously.
+ Maximum voltage drop in the cable is less than 2% of the system voltage.

The control panels at pump house .are provided with the Star-Delta starter to reduce the high
starting current drawn by the pump-motors,

Transmission Mains & Pumping

Transmission line is the pipe line length from various intakes to reservoirs. The transmission

. u t " I . - - I
-line passes via road, barren land and public land. The site for intakes and transmission route

seems stable. But, as per WUSC, it is known that the transmission route of Girubari khola
(gravity) may experience occasional landslide events at some locations. Hence, to overcome
this problem, the Girubari sump well has been provisioned though the Girubari intake site has
enough discharge. Single stage pumping is designed for Girubari sumpwell.

The total estimated transmission pipe line Iength from Girubarikhola, Betai khola, Patharkhola
and Girubari sumpwell at Dehidanda and Shivalaya WTP/ RVT site is about 13,453.00m.
Separate transmission line is provisioned for each source due to their location, elevation and
topography. The transmission main of Betai has to cross Girubari Khola. Existing suspension -
bridge wifl be used for pipe crossing which is used now aiso.

Thrust Blocks, 8addle Blocks and Thrust Beam

Thrust blocks have been proposed for DI pipes (transmission and distribution mains for both

‘alternatives) from being moved by forces exerted within the pipes arising from the internal

pressure of the pipeline or the flow of water hitting bends, tapers and closed or partially
closed valves. Typical thrust blocks have been designed for a pressure of 24 kg/sq cm for
both transmission lines and distribution line.

Similarly, theres is also provision of Thrust Beam & Saddle Blocks for DI pipes that wili be laid
up in sloppy areas and un-buried portions. All saddle blocks are proposed to be anchored
with concrete at the center of each pipe to prevent movement. Provision of RCC support for
the stretches. of buried & un-buried DI pipe line has also been made to prevent pipe
movement which are laid-up in sloppy area.

.Water Treatment Plant & Chlorinatioﬁ

* The water quality test has also been carried out for each sources to ensure the requirement of

water treatment plant. Accordingly, the water quality test reports (Refer Annex 6} show that
the sample from each sources has NTU turbidity value and hardness value within the
prescribed NDWQS (Turbidity: 5-10 NTU and Hardness: 500 mg/L). However, there is no
guarantee that these sources' quality will remain same in the future as the project town is
leading towards urbanization and the urbanization may intensify the risk of contaminaton in
the proposed sources. Similarly, the on site bacteriological test carried out during field study
shows that the proposed water sources are contaminated with bacteria which constrain the
provision of water treatment plant for the proposed project. Hence, this establishes the need
of new WTP for the system to be served by the proposed sources.

It is also reported by the WUSC and community that the water becomes turbiq._qd}ing rain and
flash fload frequently and requested to include the treatment plant for the wc')rst condition aof
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54.
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. surface water The treatment plant is generally provisioned for the worst water quality though

the water quality is not that bad.

Based upon the water guality, secondary data available and discussion with community in the
surrounding of the service area, the system is designed with provision of water treatment
process comprising rapid mixture, flocculator, sedimentation tank, roughening filter, slow sand
fitter and disinfection.

There are existing treatment plants that have been constructed at two locations (Dihidanda &
Shivalaya) for each Girubari, Betai and Pathar Khola sources. Each of these treatment plants
are of 5 Ips capacity. This is also. proposed to be used for the proposed project with
necessary rehabilitation works followed by washing and placing of filter media by adding
deficit filter media. In addition, two other components that includes Rapid Mixture and
Flocculator have been added in the existing treatment plant. For the remaining discharge 40
Ips, new treatment plant has been designed. !

New small rapid flash mixture one unit of size 2.0m x 2.0m x 2.0m at each Dihidanda and
New Shivalaya Baffle wall flecculator 2 unit of each 8.50m x3.00m x 1.20m at Dihidanda and
one unit of 3.0m x1 OOm x 1.20m at Shivalaya are des:gned to be constructed for the
proposed project.

Sedimentation tank with 4 units of each 13.75m x 4.75m x 3.00m is designed taking surface
loading 600 Iltrthr/m?. Roughening fiiter 4 units of each 7.10m x 1.60m x 1.5m is designed
taking rate of filtration 2700 Itr/m?/hr. Slow sand filter  units of each 17.80m x 7.20m x 2.90m

_designed taking rate of filtration 190 ttrfm?/hr. This filtter rate is taken as quite high due to

limitation of the land provided by the WUSC and would be enough for the tested water quality.
The scrapping/ replacement of sand from slow sand filter is increased, if the quality of water is
worse than the treated quality. Ali new treatment plants are designed to be constructed at
Dihidanda besides the existing treatment plant.

Accordingly, the inlet outlet arrangement of each ﬁltér_ units together with necessary valve
arrangements are provided in the detailed drawings. The bypass arrangement from each filter
infet/ outlet are also provisioned for the repair and maintenance of the structures.

An emergency feeder line consisting of a solution tank connected with feeding tank having a

. constant level is proposed for the chlorination. As per design, bleaching powder 9.61kg / day
- and 13.56kg / day required during base and design year respectively. After disinfection, some

part of the lime is settled at the bottom of the ground reservoir as residue. This residue is then
removed through washout pipe which is connected to the drain.

Service Reservoir

The whole system is divided into seven DMAs. The system is designed by using multi
reservoir concept. The capacities of reservoirs are RVT1 ~ 2 nos each 400cum at Dihidanda,
RVT 2-400cum 1 no. at Shivalaya for Jhyalbas area. But the service area has been separated
due to topography of the town. There are existing reservoirs at each location with capacity of
250cum and 150 cum respectively. These reservoirs are very old age and not considered in
the new system. In RVT-1 location, the first RVT of 400cum is proposed to be constructed
that supplies water to the existing system. Then, only another RVT of 400 cum is constructed.
The total storage requirement for the system at the end of the design period is about 1200m”.
This capacity is split and constructed at various locations.

Distribution Mains & Dlstrlct Metered Area

The dlstnbutlo ' system:eomprlses a pipe network, whigh is dasl/g;%d in loop network system
by. using EPANET- -2 4-software. EPANET software is used for the analysis of the water supply
network. The base demand elevation of each node reservorr head ‘énd distance from node to
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“node are the basic input data for the software. The socio-economic survey data is used to

determine the nodal/ base demand considering the demand for rapid settlement growth. The

‘engineering survey data is used for the length of the pipe and elevation of the nodes. The

software works for unlimited nodes. The input data is given directly in the software after
constructing the model. The software works for both loop and dead-end system.

There are three different methods for the determination of the head loss. But two methods
can be used for the determination of head loss in pipe. The Hazen-Williams formula is the
most commonly used to determine the head loss in pipe for water only. The Darcy-Weisbach
formula is the most theoretically correct formula for all flow regimes and for all liquids. Hence,
Hazen-Williams formula is used in pipeline design. '

The roughness coefficient in Hazen-Williams formula for the use of Gl, Dl and PE pipes is
taken 110, 120 and 130 respectively. The new distribution system has been de5|gned by
using PE-100 pipe and Dl pipes.

The PE-100 pipes of outer dia. 50mm to 200mm and DI 150mm to 300mm dia have been
used in the. design. The minimum pipe size used in the design is PE100- 50mm, which
governs the velocity. PE100 pipe above 4 kg/cm? pressure are proposed in the distribution
network design as per technical requirement. But, PE100 PN 6 pipe of 50mm and 63mm
pipes are not used in the design due to technical difficulties to join the pipe with electrofusion
technology. Instead of these, PN10 pipes are used. All PE pipes are joined using
electrofusion technology. The washout and air valve have been arranged in the distribution
system in control valve/ pipe valve chamber, wherever possibie. in some nodes, the residual
head is considered high to maintain the residual head in the downstreamn node.

The flow at each line has been calculated on the basis of the sociceconomic survey data and
possibility of rapid increment of settlement in the near future. Pipe valve box/ valve chamber

-have been proposed at suitable junction to regulate the design flow in each pipe line and to

stop the flow in the particular area without affecting the other area during repair and
maintenance. All distribution line passes along the road network and public land. The
distribution line on both sides has been proposed in ¢core bazaar area, black fopped road and
the graveled road that will be black topped in the near future, DMA boundary while, pipeline
along the single line has been designed in the remaining areas. Due to undulated/ irregular
topography, two pipes are designed along one road, among which one pipe will supply water
at the highest level without distributing water to the household and other pipe will distribute
water fo the households up to bottom from next pipe laid together. The distribution pipe for

DMA-1 has to cross Giruban khola. The existing suspension is proposed to be used for pipe-

CI'OSSIFIQ

The pipeline is designed by adding 10% extra length of actual one. The estimated distribution
pipe is taken as 10% more than the actual one for PE pipe upto 90mm dia and 5% more than -

" the actual one for remaining all pipes. The length of pipe is 149,964.00m.

The distribution system is designed in consideration with District Metering Area {DMA). Each
DMA has one bulk meter to determine and control the flow into respective service area. There
are 7 DMAs in total service area to supply water from each service reservoir. DMA boundary
has been fixed depending upon the elevation difference, location and easy for operation and
maintenance. it is presented in Figure 2-1il given below: :
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House Connection

The household connect the taps to their respective households directly from the main
distribution pipe. There is provision of average 15m length of 20mm dia. PE 100-PN16 pipe
with ferrule, compression joint, joined with Gl fittings and valves up to meter for each HH
connection, There are 3,664 connections including individual and institutional connections
during base year, The meter is kept near and adjoining the compound of the houses. After
meter, each HH extend the pipe themselves as they desire. The necessary fittings have also
been designed. Electrofusion saddle has been proposed to join the HH connection at main
pipe to connect ferrule in the saddle. Likewise, Gl and DI saddle clamp are proposed to join
the HH connection at main pipe to connect the ferrule for Gl or DI pipes.

Two types of tap stands have been designed for the project. At the end of the design period,
it is anticipated that about 89.80% of the total 3652 households is fully plumbed and 10.20%
of the total households is served through yard connection. The poor households connect tap
at free of cost through OBA. There are total 3,280 fully plumbed connections and 372-yard
tap connections. In total, there are 3664 tap connections including institutional 12 connectlons
during design year. ‘

Appurtenances

Bulk Water Meter

The bulk water meter is designed at various locations in the transmission and distribution
system to ascertain flow and leakage in the system. The bulk meter is designed at each
intake outlets, at the outlet of service reservoirs, DMA outlets. Each bulk meter provide the
quantity of water supplied in the particular area, water consumed by the consumers and
leakage in that area can be determined calculating the difference of HH consumption water
volume and bulk meter water supplied water volume. Accordingly, the repair and maintenance
works can be carried out, if the leakages more than the permissible range in such areas.

Types of Connections

Consumers have been classified in three categories depending on their income level. The
consumers having high level of income requiring more consumption of water are placed in
fully plumbed category, consumers having medium income at medium consumption level and
consumers of low-income group and who can't afford tariff of fully plumb connections and use
less water through tap connection at their household are benefitted through yard connection.
The poor household will get tap free of cost with OBA programme. However, WUSC has to
reconfirm the status of poor househoid during implementation of the scheme.

The cost estimate of the taps for, all households and institutions has been included in project,
cost estimate. During execution of the project, the poor households connect tap from OBA
facilities under the recommendation of WUSC.

Wash Out Valves

The washout valves have been arranged at transmission, distribution and every water
retaining structures to remove the slush/ debris. Washout valves have been provided at
depressions points in the pipeline and dead ends, where necessary. The purpose of the valve
is to clean the debris collected in the pipeline. Sometimes the valve can also be used for the
maintenance of the pipe: line without closing the whole dlstnbutlon system There are 26
washout valves provided in the whole system. .
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Air Valve

The air valves are provided in intake outlet, transmission and distribution mains. Air vaives
have been designed to release the air accumulated in the pipes. The water flowing through
pipes always contain some air. This air tries to accumulate at the highest points and may
interfere in the flow by narrowing pipe opening area. Air relief valve is provided in the
distribution pipe near the outiet of service reservoir {o provide the exit for such accumuiated
air. Also, the automatic air release valve is provided in distribution system at several
locations. There are 20 air valves provided in the whole system. :

Controf Valve

The valves are placed in required location of the structures, transmission main and
distribution main. The purpose of the control valve is to regulate the required flow at each
distribution main from the junction/ node. Sometimes, it can be used for the maintenance of
distribution system in particular area without closing whole distribution system. A control valve
is provided in the system where there are more than two branches from one junction or where
it is necessary. Control valves have been designed in suitable distribution junctions having
more than two mains and in required places to regulate the design flow in the main. The
design flow in each pipe line is based on design population, non-domestic demand and
system wastage and leakage. The future demand in the main may fluctuate and the control
valve/ regulating valve is useful to deliver the required flow in pipe line. In total, there are 129
gate valves. 62 nos. pipe valve box and 45 nos. washout/ air release/ control valve chambers
are designed in the distribution system.

Pressure Relief Valve

The pressure relief valve is a safety valve that keeps the pressure within safety limits to
prevent equipment failure, mishaps or other undesirable outcomes. Pressure relief valves are
designed with controls to increase or decrease the level of pressure in a pressure vessel. This
type of valve is installed at each pumping stage.

SCADA Valve

This type of valve is operated by SCADA (Supervisory Control and Data Acquisition) system,
This SCADA system is a control system that uses computers, networked data
communications and graphical user interfaces for high-level process supervisory
management, but uses other peripheral devices such as Programmable -Logic Controller
(PLC} and Discrete PID controllers to interface with the process planr or machinery.

A collection of equipméntl that provideé an - operator at remote location with 'enough
information to determine the status of a particular piece of a equipment or entire substation
and cause actions to take place regarding the equipment or network.

Supervisory Control and Data Acquisition (SCADA) achieves this requirement collecting
reliable field data through remote terminal units (RTUs), Intelligent Electric Devices (IEDs)
and presenting therm to user requirement. The user interface or the man machine interface
(MM provides various options of data presentation according to specific application and user
needs. There are many parts of a working SCADA system. A SCADA system usually includes
signal hardware {input and ' output), controllers, networks, user interface (HMI),

- communications equipment and software. All together, the term SCADA refers to the entire

in close proximity:or on-site. 5 i

central system. The central system usuaily moniters }ala from various sensors that are either
RN o
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Basic SCADA is proposed/ designed for Deurali HupSekot town. The outlet management
system (OMS) from sump well outlet and reservoirs outlets and each gravity intake outlets,
Reservoir management system (RMS) at each inlet of reservoirs. SCADA control valves are

~also provisioned at the outlet of each DMA to monitor and control the designed flow. The

Outlet Management System{OMS) is to provide uniform distribution of water to the reservoirs
irrespective of its location and distance from the source of supply, to avoid the overflow of
Reservoirs, to measure, monitor and control the flow delivered to the RVT without any
external Electric Energy and no high recovery cost for Energy/Communication Cost such as
GSM/GPRS/RADIO efc.

The automation to link all the components through SCADA (Hydraulically Supervised Control
and Data Acquisition) and all the mentioned components which is capable to control and
monitor the parameters from SCADA room/ master control center for submersible pumps of
all for main and one small stages, Water level sensors for ail RVTs , Online Chlorine
Monitors, AMS, RMS, WMD, and zonal PFCMDS efc. are provided. The Reservoir

. Management System {RMS)_enabIe to avoid the overflow of reservoirs and pressure
. controlling system.

Likewise, one-year operation and maintenance for SCADA is also provisioned for water
supply system operation and maintenance. The proposed systemn works under Wi-Fi
coverage area, on the GPRS network or on a given radio frequency, The radio frequency is a
free of cost communication media, but the limitations it has are, eye visibility of two
connecting devices and the distance between them. Similarly, it is difficult to reach all
equipment within Wi-Fi coverage also. The other way: out is the GPRS which shall work with
the 3g and above cell phone network area. The services of the network providers having a full
netwark in the given area can be used.

Valve Chambers

Two type of Chambers have been proposed in the project to control or regulate the flow of the
proposed water supply system. The chambers constructed by brick masonry have been
provided in non-vehicular areas and rural area. In other vehicular carriageway and city area,
the chambers constructed with RCC has been provided.

The chambers serve as housing, protection and convenient access to these pipe
appurtenances. Inside the concrete chambers, the necessary supports has been provided for
pipes and valves at appropriate locations. Access to the valve chamber is given via lockable
cast iron. covers with frames. Manhole covers of the heavy-duty type have been

- recommended in RCC chambers. The covers for manholes in paths may be proposed of

medlum duty type.

In total, there are 62nos. pipe valve boxes and 45 washout/ air release/ control valve
chambers designed in the distribution system,

Fire Hydrants
Fire hydrants are provided at major road junctions. These fire hydrants are proposed to be

used for flushing of the system as required. Fire hydrants, namely, stand post type,
conforming to 15808 is recommended.

Generator House

mainly for the pump installed at sump well, when there is no regularrppv}e from:NEA. The

A Generator house is designed at Girubari sump weil site. Th generato’}/suppﬁes power
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83.
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84.

Laboratory Building cum WUSC Office Building, Guard House and Dosing House

A two storied laboratory building cum WUSC office building has been designed and proposed
to be built in Jhyalbas Bazaar, WUSC provide the land required for the construction of office.
The Guard house type -2 is to be constructed at WTP/ RVT-1 and 2 sites while Guard house
type- 1 is constructed at sump well site. The. preliminary water quality test Kits are arranged
for regular water quality monitoring. It is included in the project components of the system.

Boundary Wall & Retaining Wall

The retaining wall has been proposed at new WTP site at various location. In some cases,
boundary wall is constructed above the retaining wall while in some cases, the boundary wall
is built from the foundatlon The metal post with chain-link fencing above brick masonry wall
has been proposed to protect the structures such as sump well intake, office building,
reservoir sites, generator house, WTPs etc. as necessary. :

Internal Access Roads

There is also provison of Internal Access Roa_dé which has been included under

_ Reinstatement Works. This involves construction of Approach Road of Gravel of total length

2.415

85,

2.5

86.

87,

88.

500m with 5m width,

Miscellaneous Works

There is also provison of miscellaneous works for this proposed project that includes
Construction of Dry Random Rubble Stone Wall, Gabion Wall, Concrete Saddle, Anchor
Blocks, Thrust Blocks etc. for River Protection.Wdrks, Site Development Works, Drainage for
the protection of Intakes, WTPs, RVTs, Guard House and Distribution system.

Sanitation Components

The sanitation component is considered as an integral part of the water supply project so as
to minimize the coverage gap between water supply and sanitation components. The main
issues that need to be addressed in the sanitation componenis as they would have
consequential impacts on all the activities are:

i ToiIetslSeptage!Sludge Management
it. Drainage System
ii. Solid Waste Management
iv. Institution Building/Strengthening
v. Raising Awareness

The sanitation practice is directly related with their hygiene consciousness. The
socioeconomic survey shows that there is no separate sewerage system within the proposed
service area. But almost, all the households in the urban areas as well as in rural areas have
their own latrines with septic tanks. The survey revealed that out of 4024 households, about
95.90% (3858) households have water sealed latrines whereas, 2.10% (84) households have
pit latrines. About 0.5% (22) HHs have ventilated pit latrines whereas 0.1% (3) of total

“households are using cistern fiush type of pit latrine. Similarly, minimal percentage i.e. s 1.4%

(57) of total households do not have latrines.

The survey also revealed that there are not any public toilets or institutional toilets within the
project town. Hence, the basic sanitation requirement of the proposed project is the
construction of public toilets for institution as well as general public for the befterment of
facilities in this area. The. thrust point is to avail basic sam{‘aﬂ’on facilittes and declare the
whole munlClpahty as. ODF The aim of sanltation is unlversal coverage CDF, based on
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92.

'2.6.1

. 93.

' ‘multlple approaches I|I<e basic sanitation package, School samtat:on and hygiene educatlon

program, Community-led total sanitation, School-led total sanitation, Local body-led total
san:tatlon is considered as the bottom Ime for program intervention. T

There is provision of two public toilets under the sanitation components of this proposed
project. The location for these proposed public toilets includes (i) Ward no. 1 at Jukepani (ii)
Ward no. 4 -Jhyaalbaas Bazaar. Similarly, there is also provison of two instituional toilets viz.,
one at health post and location of other needs to be finalized during implementation.

There is also provison of fractor to coilect and dispose the waste of the project town. It is
envisaged that the waste of each household is collected nearby house and then the tractor
collects this waste at regular interval and dump in safe place. The dumping site is proposed to

"be managed by WUSC by either buying the land or taking the land in lease at safe location. it
. Is envisaged that the rural municipality supports WUSC for solid management of the town.

These sanitation components contribute towards the betterment of sanitation facilities in this
area. These facilities also inculcate behavior of toilet use as well as of effective solid waste
management among students and the general public. Hence, the proposed project also

address basic sanitation issues through the provision of toilets and solid waste management.

Construction Planning

It provides the basis for the fulfillment of the requirement during construction period of the
proposed project. it involves the following described requirement of the project;

‘Land Requirement for the project area

The project requires significant areas of the project town for the construction of project

“components as well as project facilities. This requirement is either temporary or permanent

that is based on the type of requirement of the structures. It is noted that for any kind of
project construction activities, there is no requirement of occupying of land of the forest area.
The land requirement and the ownership details of the land required for the following
mentioned project components and project facilities are given below:
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94.

2.6.3

95.

264

96.

97.

98,

g9.

Energy Requirement . ~

There will be requirement of energy use either for any construction activities or for wokers
camp. Generally, Petroleum fuel & Electricity is used as a source of energy at the
construction site. There is also possibility of use of solid fuel biomass like firewood by
workers. However, burning of biomass releases carbon emissions. Hence, burning of
biomass should be prohibited. Instead, cooking fuel like kerosene or gasoline fuel should be
provided to the workers, For lighting facilities at construction site as welt as worker's camp,
electricity should be used as source of energy. While, for construction works, On-site Diesel
Generators and Concrete Mixing Plant using petroleum fuel as well as electricity can be used.

Human Resource Requirement

Human Resources are the main functional units of the construction projects. The contractor
should ensure that the project has sufficient human resources. The human resources include

'Skilled Labours .and Unskilled labours. For ensuring punctuality and sincerity in work
- schedule, hiring local human resources especially labours would be preferable. As per design

estimate, the total number of Skilled Labors and Unskilled Labours are 91,795 and 408,330
respectively. Similarly, during operation phase, human resources for operation & maintenance
are mobilized by the concerned WUSC.

Construction Materials

For ensuring availability, the local construction materials would be more preferable. The
construction materials like stone, sand & aggregates can be locally brought from the
authorized local vendor. There is no requirement of quarrying hence, there will be no need of
crusher plant for the proposed project. '

The materials other than Stone, Aggregates and sand inlcuding Bricks, Cement, Iron bar and
tron sections have been envisaged to procure from the nearest market centers that inciudes
Butwal, Kawasoti & Narayanghat towns. Hupsekot town is 56.7km, 15.9km & 41.9km far from
Butwal, Kawasoti & Narayanghat respectively. Other miscellaneous construction materials
like pipe materials, fittings, sanitary items etc. will be purchased from the available and
nearest market areas.

As per the detailed design estimate, the total quantity of these major construction materials

required for the overall project construction activities will be around as follows:

‘Stone: 4160 m®

Sand: 2642 m®

Aggregate: 4000 m®

Cement: 2115 tonnes

Bricks: 62175 nos.
Reinforcement Bars. 365 tonnes

Other miscellaneous construction materials like pipe materials, fittings, sanitary items etc. will
be purchased from the available and nearest market areas. As per the detailed design, the
total estimated quantity of pipe materials for pipe laying works, house connection works and
for other project components is, a) DI Pipes is 5356m, b) PE pipes is 142,873m and ¢) G
pipesis 776m, .

TAEC/CON IV
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100.

266

101,

2.6.7

102.

2.6.8

103.

Worker's Camp Site

The proposed project has provision of worker's camp site to ensure worker's safety & rights
during construction phase. The contractor will temporarily facilitate the construction workers
with weil equipped workers camp. The camp site will be located nearby the construction sites
at two tentative locations that includes a) WTP/RVT 1 Area at Dihidanda and ¢) Near Buddha

- Chowk on the bank of downstrearn of Pathare Khola. This is depicted in the Figure 2-1V given
- below. There will be provision of proper drainage, sanitation and basic utilities at camp site to

ensure good health & sanitation behaviour of each workers.

Stockpiling Site

There is also provision of the _§tockpiling site which will be lecated nearby the construction site

so that the stockpiled construgtion materials would be readily avaitable. Various locations for
this stockpiling site have been proposed that is same as that of the location of warker's camp
site which has been dlearly described in the above section. This is depicted clearly in the
Figure 2-1V given below.This location ensures that the proposed stockpiling sites do not
interfere any natural drainage courses, drain inlets or concentratéd flows of storm water. This
ensures the control of blockage problems to these features that may be caused by some
materials like soil, cement, rubbles etc. These locations are adjacent to worker's camp site so
that the stockpiled materials will be under proper supervision of the workers.To control wind
erosion, water or dust palliative will be applied to stockpiles and the bagged materials will be
placed on ballets under cover.

Cut and Fill Volume of Muck

Cut & Fill Volume of muck after earthworks has been estimated during detailed design of this

proposed project. After using the excess of cut in filling works, the resulting muck will be

disposed off properly 1o Spoil Disposal Site. As per detailed design, the total quantity of cut -
volume of muck is 128,409.60 m> and of fifl volume of muck is 112,290.96 m°. Hence, the
remaining volume of muck after backfilling will be 16,118.5¢ m® which will remain as excess
spoil. This will be managed by disposing into the proposed spoil disposal site.

Spoil Disposal Site

* There will be also provision of Spdil Disposal Site at various tentative locations that same as

that of the location of worker's camp site which has been clearly described in the above
section. The location of each Spoil Disposal Site is depicted in the Figure 2-1V given below.
Each location of this Spoil Disposal Site ensure environmental safety. Each of this location is
nearby the existing roads so that it will be easy to transport the excess spoil from the
construction site.

TAECACON JV
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2.7 Project Activities

104.  To carry out IEE study, information on the proposed activities of the proposed project needs
to be collected. The study categorizes the project activities on the basis of project phase. This
has been listed below:

271  Construction Activities

105.  The list of construction activities of the proposed project are given below:

a)
b)
c)
d)
&)
)

9)
h)
i)

t)

u)

Construction of Internal Approach Roads

Establishment of Temporary Facilities for workers

Establishment of the Stockpiling Areas _
Establishment of the Spoil Disposal Sites |
Movement of Construction Vehicles '
Transportation of Constryction Materials

Loading/Unloading of Construction Materials

Construction of Boundary Wall for the protection of the proposed sites

Construction of Proposed Project Companents that includes Sump Well, Sump RVTs,
WTP, Service Reservoirs, Office Buildings, Generator House, Guard Houses and
Public Toilets. _

Use of Diesel Generators

Use of On Site Concrete Mixers

Earthwork Excavation Works for pipe laying works

Pipe Laying Works

Backﬁlling Works

Haulage & Disposal of Spoils to Spoil Disposal Site

Waste Generation from the construction sites and worker's camp
Stockpiling of Construction Materials

Storage of Fuels/Chemicals

Slope Protection Measures like Gabion Wali Construction, Retaining Wall
Construction o ' '

Dismantling of Temporary Facilities for workers, Stockpiling Areas and Spoil Disposal
Sites after the compietion of construction works '

Reinstatement Works

27.2 Operation Activities

106.  The list of operation activities of the proposed project are given below;

a)
b)
¢)
d)
e)

Regular Cleéning of Sedimentation Tank

Frequent Washing of Sand within Slow Sand Filter

Disinfection of treated water at dosing unit by the WUSC operator

Occasional Removal of Algae if found settled down at the .bottom of the reservoir tank
Operation & Maintenénce of the project componenté |
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3 POL!GY LEGAL AND ADMINISTRATIVE FRAMEWORK

34

107. -

3.2

108.

3.241

109.

3.2.2

110.

11,

Constltutlon of Nepal o

The Constitution of Nepal is the fundamental law of Nepal.

. Article 30 (1) of the Constitution of Nepal guarantees a “clean environment” as a
- fundamental right, and elaborates that “every citizen shall have the right to live ina
clean and healthy environment”.

.. | Article 30 (3) of the constitution also encourages the state to formulate necessary
legal frameworks to balance environment and development.

Nepal’s Environmental Policy and Legal FraI'nework o g
The Government of Nepal has passed a series of environmental laws, policies and
implementing regulations and standards. Among these, the basic legislations that
provide the framework within which environmental assessment is carried out in Nepal
are the: :

Environmental Protection Act, 2053 B.S. (1987 A.D.) with 1* and Latest Amendment
2075 B.S. (2018 A.D.)

Environmental Protection Act (EPA), 1997, which requires a propenent to undertake
IEE or EIA of the proposed project and have the IEE or EIA Report approved by the
concemed sector agency , respectively, prior to implementation. This EPA:

e sets out the review and approval process of JEE and EIA Reports, that involve
informing and consuiting stakeholders;

« stipulates that no one is to create pollution that would cause significant adverse
impacts on the environment or harm to public life and health, or to generate
pollution beyond the prescribed standards;,

« specifies for the Ministry in charge of environment (currently the MoFE) to conduct

- inspection of approved projects to ensure that pollution prevention, control or
“mitigation is carried out according to the approved |EE or EIA Report;

« provides for the protection of objects and places of national heritage and places with '
rare plants, wildlife and biological diversity; and

» states that any person/party affected by pollution or adverse environmental impact
caused by anybody may apply to the prescribed authority for compensation to be
recovered from the polluter/poliution generator. :

Environmental Protection Rules, 2054 B.S. (1997 A.D.) with Amendments 2073 B.S.
(2017 A.D.)

Environmental Protection Rules {EPR), 1997, and its amendments in 1999, 2007 &
2017 defines the implementing rule and regulations of the IEE/EIA process, elaborating
the provisions in the EPA. The preparation, review and approval of IEE and EIA Reports are
dealt with in Rules 3 to 7 and 10 to 14. Schedules 1 and 2 list down the projects of
activities that are required IEE and ElA, respectively, as amendedin 2017.

- Other environmental policies, laws, rules, conventions & standards that provide general

context in the environmental assessment of water - supply & sanitation works are
presented in the table given below: '
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33 Environmentat Agreements
3.31 International Environmental Agreements (Conventions & Treaties)

112, Nepal is a signatory fo many intemational agreements and conventions related to environmental
conservation. However, all of those coventions are not interrelated to the proposed project. The
conventions related to he proposed project are as follows:

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

b) International Covenant on Economic, Social and Cultural Rights {ICESCR},1976
¢) Worst Forms of Child Labour Convention, 1999 '

113.  The relevance of the aforementioned environmental agreeménts to the Subproject are with their
emphasis on human activities to (i) take measures to protect local, as well as global, natural
resources and environment; (ii) prevent or reduce the causes of climate change; and ({iii)
anticipate and mitigate the adverse impacts of climate change. The country is also committed to
the Millennium Development Goals, the seventh goal of which is to “ensure environmental
sustainability” targeting the reverse of loss of forest and environmental resources, reduction of
biodiversity loss, and increase in the proportion of the population with sustainable access to safe
drinking water and basic sanitation.

114.  The Deurali Hupsekot Water Supply & Sanitation Project does not and will not break or go
against Nepal's commitment to these international agreements.

34 Environmental Standards
115.  The key environmental quality standards applied in the GoN IEE {as well as in the ADB IEE) are
listed below and their details are featured in Annex 2B:
#» . ‘National Drinking Water Quality Standards 2062 B.S. {2005 AD.)
» National Ambient Air Quality Standards, for Nepal (NAAQS), 2003 A.D. & Updated in 2012
AD.
National Diesel Generator Emission Standard, 2012
Nepal Vehicle Mass Emission Standard, (NVMES), 2069 B.S. (2012 A.D.)
The key environmental 'quality standards applied in the GoN IEE (as well as in the ADB

v

- |EE) are listed in Table 4-)l and their details on the acceptable level criteria of these
standards are featured in Annex 2B.
Table 3-lI; Relevant Enwronmental Quallty Standards

~ Particular National Standard ' International Standard

Ambient air quality | National Ambient Air Quality WHOC Air Quality Guidelines,

Standards, for Nepal, 2003 Global Update, 2005
Noise National Noise Standard 1 WHO Noise Level Guidelines
Guidelines, 2012
Drinking water National Drinking Water WHO Guidelines for Drinking-
quality Quality Standards, 2005 water Quality, Fourth Edition,
2011

Emission standard | National Diese! Generator
for diesel .. .| Emission Standard,2012
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_ Particylar [

géne'rator
discharge to
ambient Air

"~ National Standard =~ [

“Tnternational Standard

1186.

117.

* For surface and groundwater quality monitoring, the National Drinking Water Quality Standard
shall be applied since these resources are used for drinking.
Source:IEE Study,2018/019

As shown in the above Table 3-ll, National Ambient Air Quality Standards, for Nepal, 2003 is
enforced by GoN that has set quality standards for seven parameters TSP, PMy,, Sulphur
Dioxide(S0,), Nitrogen Oxide(NO,}, Carbon Mono-oxide (CO), Lead (Pb) and Benzene at
national level. Similarly, WHO Air Qualily Guidelines, Global Update, 2005 enforced by WHO
has set quality standards for four parameters PM,o, PM,s, SO, and NO, at international level.
Both standards provide guidelines to follow and comply the set standards for the ambient air
quality during construction period. The acoeptable level criteria for ambient air quality as per both
standards are given below:

Table 3-lll: Standards for Ambient Air Quality

DT lity Guidefmes (ugim’y *~

TSP S SO SO DO

2-how 223
Annual ) -

Pty

Fhlza

50

Ahartinute - 500 7
O, Lyear 15 4 :

. oD Shour | LA AR S | 1.1 s N
15mnute 126,003 ]

P Yoymar 3.5 . 45
Benzene 1-yemr 0 - ; -

Source:

* Nayzeaa Aesbéw!w Qs:zury mwm tor Havai 2003 Smmned fror Invirenment Stanaties of Negad 2097, Severnmiant 57 tisgal,
iaf, Canl a Hureay of Sratistics. Aathmanty, Kep,

* Eavicans e, !‘Eebié;s ané Salely i 2047 a3 Fittanee Corporatiog, $Works Bank Seoup,

A i Duwity Guiddefines for Eurans, Secw-d Tdton, 2309, AHS Repiona Dffze for Surope, C{spﬂ agen.

L TE T thal #ther hes na salianat glandan valyg for 24.Sour sbaervation o wis WD guideine valug [sr Z4hour abseryatizn b

e gt Wpn T SHECTED B Y tatimnat sldidundy,

Similarly, National Noise Standard Guidelines, 2012 has set the standard noise levels measured
in dBA for Inustrial area, Commercial Area, Rural Residential Area, Urban Residential Area,
Mixed Residential Area and Quiet Area. This also has provision of standard values for the noise
level generated by Water Pumps and Diesel Generator also. This is limited within the country
only. For international level, WHO Noise Level Guidelines has set the standard noise levels
measured in dBA for two areas that includes residential and commercial areas. The standard
valfues for ambient noise quality are given in the table given below:
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Table 3-IV: Standards for Ambient Noise Quality

_ g R : WHO Guideline Values
s Nattaﬁat Nmse Standard Gu&d&lines 2012 ff;r Moise Levals Measured Out of Qoors *
Recaplar / Swm;e{-_--f L } {dB} __{One Holr Laey i dBAY
_ ;s..:Day--f 2200 - 0700

ir}dustnai area 7w 75
Commorcaal afea 85 '
_Rurai residenttal arsa - |. 45 :
Urban residential atea 5h 43
Mixed rosidential area | 83
Quist area ) E3¢] 5 - R
Water purmp > 65 e e e
Diesel generator i %0 o

* Guidelines for Commungy Noise, WHO, 1855,

Source:Environmental, Health and Safety General Guidelines, 2007.International Finance
Corporation, World Bank Group.

118, . Similarly, National Drinking Water Quality Standards, 2006 provides guidetines for various
parameters for the required frequency of water quality monitoring. This is acceptable at the
national level only. For international standards, WHO has set standards for drinking water
quality. This is shown in detail in the following table:

Table 3-V: Standards for Drinking Water Quality

ifciednes for Dryking-witer
A Edgon, 2011
30
rang
Iron -
Prysen b&angame .
: TR R TR e
ki) 3.003 & 133
Cheomion ot 408
Cyamds md 207
Fluorde R G515
. hes mat 2.0t
Everonia ok 15
Lrignde rah 250
Hizaip gk [ =
Copper et i 2
) Totpl Hardnost i 50 .
Cresizal SR ki 260 -
i [1n% 3 rang ayiabished
Heroury gt 40N 5008
Al it L2 nong Sxtgbizheg
Residusi Chidring mal g1-42 5
\icro Gers E-op¥ LRG0 0 Ti¥ noibe descabie o any Mg
T (T Codm HONAODm | O n 959 of sampies Blen 3L _

Headn-tased guidetne values
# Figlres n parenitesis 812 opper rancs of he saa_néarcs recommended.
2 Thess standacds hdivats e maxmurn and mninem s,
s EraprwHT CI0DE, Chlsrine B Doehin e waler whoh Staies tral s vakie 18 Lansdrian e

Sarameter with WHE goidelee valiz a3 wore strngent thas nelisnel slandarg valie

andards wag obtdined from e S

creiaral Lanirdl Burgaa of Sakistis

ates Dua

Hatisnal Do st Siatediog of Hepad 011, Soversment of Hanal

WG

Naional Flaswing Dom s

/.

Source: National Drinking Water Quality Standards, 2005 and fmplementation Drrect:ves for
NDWGQS, 2005 .
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- 119,

3.5

120.

3.5.1

121,

122.

National Diesel Generator E}nis'sion'Stahdé:rd,.‘?O'fé'h'@s been in_f.i'odl:lced by the Government of
Nepal in 2012 for new and in use diesel generafors with a éapacity of 8 kW-560kW (under the

- 1997 Environment Protection Act): The emissions standards set for new diese! generator imports

is equivalent to Bharat Stage Ill standards and, for in-use diesel generators, is equivalent to
Bharat Stage il. The Diesel Power Generation: Inventories and Black Carbon Emissions in
Kathmandu Valley, Nepal 60 emissions limits are set for four major poliutants: CO, HC, NOx,
and PM. This is given in detail below:

Table 3-VI: National Diesel Generators Emission Standards, 2012

" 1. Emissions Limits {g/xWh] for imparts of New Diesel Generators

- Category (kW) €0 HC+NO, PhA
Tuw<a 800 750 0.50 :
B=kW <19 6.60 7.50 0.50 i
19 = kKW <37 5.50 7.50 {oso T
37 < kW <75 3.00 4.70 ' 6.40 i
75 = kW <130 £.00 2.00 .30 i
130 = KW <560 350 400 oz T Z

No{e Tmssbanafa;d i3 equivalent to Bharat .'Hstundurds

2. Emissions tienits [g/%Wh) for In-use DG Sats

Category (kW) <o HE WO, PM
o -~ o o e
B=kW<la 6.60 130 9.20 0.85
192 W <17 650 130 9.20 : oss |
37'= kW <75 6.50 9.20 0.85
75 = KW <130 5.00 9,30 o T
130 = kW <560 5.00 - 9.20 054

Wote: This standard is equivalent to Bharat it standards
¢)  Sampling colfection point should be located at one-third of the DG set stack height.
b) kW= Power Foctor * kW
¢} Testing Methodology: Should be according to 150 8178 or equivalent to 1SO 8178 sfandard set by the
wrandfackucing countey.

Sodrce: Diesel Power Generation, 2014 by The World Bank
Environmental Assessment Requirements

The Project is subjected to the envlronmental safeguard requurements of both the ADB and
Government of Nepal. '

Environmental Assessment Requirements of the ADB

Alf projects funded by the ADB must comply with the Safeguard Policy Statement (SPS) 2009 to
ensure that projects funded under ADB loan are environmentally sound, are designed to operate
in. compliance with applicable regulatory requirements, and are not likely to cause significant
environmental, health, or safety hazards. Concerning the environment, the SPS 2009 is
underpinned by the ADB Operations Manual, Bank Policy (OM Section F1/0P, 2010). The policy
promotes international good practice as reflected in internationally recognized standards such as
the World Bank Group’s Environmental, Health, and Safety Guidelines?2.

ADB's Environmental Safeguards policy principles are defined in SPS (2009), Safeguard
Requirements as per Table 3-VIl and the IEE is intended to meet these requirements,

? New Version of the "World Bank Grougyss
hﬂp:waw_ifc,orgfifcexv‘enviro.nstCo;ﬁé

mental, Health, and Safely Guldellnes April 30, 2007, WaShl?gto USA

BNt entalGuiidelines  ° i
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Table 3-VII:SPS 2009 Safeguard Requirements

SPS 2009 Safeguard Requwem:: nts. |

Remarks

Use a screening process for each proposed prOJect as
early as possible, to determine the appropriate extent
and type of environmental assessment (EA) so that
appropriate studies are undertaken commensurate with
the significance of potential impacts and risks.

REA has been undertaken, indicating that the
Project is NOT: (i) environmentally critical, and
(i adjacent to or within environmentally
sensitive/critical area. The extent of adverse
impacts is expected to be local, site-specific,
confined within main and secondary influence |
areas. Significant adverse Impacts during
construction will be temporary & short-term, can
be mitigated without . difficulty. There is no
adverse impact during operation. Hence, IEE is
sufficient. f

Conduct EA to identify potential direct, indirect,
cumulative, & induced impacts and risks to physical,
biological, socioeconomic (including impacts on
livetihood through environmental media, health and
safety, vulnerable groups, and gender issues), and

physical, cultural resources in the context of the
projects area of influence. Assess potential
transboundary global impacts, including climate
change. -

IEE has been wundertaken to meet this
requirement. (Chapter 6 & 7). No
transboundary& global impacts, including climate
change.

Examine alternatives to the project's location, design,
technology, and components and their potential
environmental and social impacts and document the
rationale for selecting the particular alternative
proposed. Also, consider the no project alternative.,

Analysis of alternatives is presented in Chapter
6

Avoid, and where avoidance is not possible, minimize,
mitigate, &for offset adverse impacis and enhance
“positive  impacts using environmental -planning &
management. Prepare an EMP that includes the
proposed  mitigation  measures,  environmental
monitoring and reporting  requirements, related
-institutional or organizational arrangements, capacity
development and training measures, impiementation
schedule, cost estimates, and performance indicators.

An EMP has been prepared to address this
requirement.

Carry out meaningful consuitation with affected people
&facilitate their informed participation. Ensure women's
participation. Involve stakeholders, including affected
people & -concermed- NGOs, early in the -project
preparation process & ensure that their views &
concerns are made known 1o & understood by decision
makers and taken into account. Continue consultations
with stakeholders throughout project implementation as
necessary to address issues related to EA. Establish a
GRM to receive & facilitate resolution of affected
people’'s concerns & grievances ‘on  project's
environmental performance.

Key informant and random interviews have been
conducted. A grievance redress mechanism for
the resolution of valid Project-related social and
environmental issues/concems is presented in
Section Vil
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SPS 2009 Safeguard Reqmrements

Remarks

Disclose a draft EA (inctuding the EMP) promptly
before pro;ect appraisal, in an accessible place & a
form & language(s) understandable to affected people
& other stakeholders. Disclose the final EA, & its
updates if any, to affected people & other stakeholders.

The draft IEE will be d|sclosed on ADB s web5|te

before Project appraisal. The GoN has
approved the |IEE Report. Copies of both SPS-
comphiant IEE and GoN-approved IEE will be
made available at the offices of the PMO, ICG
and WUSC for public consultation.

Implement the EMP and monitor its effectiveness.
Document  monitoring  results,  including  the
development and implementation of corrective actions,
and disciose monitoring reports. '

EMP implementation, reporting and disclosure of
monitoring reports are in this IEE.

Do not implement project activities in areas of critical
habitats, unless (i) there are no measurable adverse
impacts on the critical habitat that could impair its ability
to function, (i) there is no reduction in the population of
any recognized endangered or critically endangered
species, and (jii} any lesser impacts are mitigated. If a
project is located within a legally protected area,
implement additional programs to promote and enhance
the conservation aims of the protected area. In an area
of naturai habitats, there must be no significant
conversion or degradation, unless (i} alternatives are
not available, (ii) the overall benefits from the project
substantially outweigh the environmental costs, and (iii)
any conversion or degradation is appropriately
mitigated. Use a precautionary approach to the use,
development, and management of .renewable natural
resources. o

The project does not encroach on areas of
critical habitats. No trees will be cut. However,
ground cover and iow shrubs in the project
footprint and some work easement wili have to
be removed from the transmission main.
Although in due time, ground cover is expected
to grow over the backfilled affected area
naturally, EMP recommends seeding of the re-
surfaced area to accelerated re-growth.

Apply poliution prevention and control fechnologies and
practices consistent with international good practices as
reflected in internationally recognized standards such
as the World Bank Group's Environimental, Health, and
Safety Guidelines. Adopt cleaner production processes
and good energy efficiency practices. Avoid pollution,
or, when avoidance is not possible, minimize or control
the intensity or load of pollutant emissions and
discharges, including direct and indirect greenhouse
gases emissions, waste generation, and release of
hazardous materials from  their  production,
transportation, handling, and storage. Avoid the use of
hazardous materials subject to international bans or
phase-outs. Purchase, use, and manage pesticides
based on integrated pest management approaches and
reduce reliance on synthetic chemical pesticides.

This requirement is only minimally applicable to
the Project in the aspect of waste generation,
e.g., effluent from septic tanks and generated
sludge and sludge disposal from water supply
and sanitation structures. The Project will not
involve  hazardous materials  subject to
international bans/phase-outs. :

Provide workers with safe and healthy 'working
conditions and prevent accidents, injuries, and disease.
Establish preventive and emergency preparedness and

response measures Yo avoid, and where avoidance is [,

not possible, to minimize, adverse impacts and risks to
the health and safety of Jocal commumtles .

EMP provides measures to mitigate health and
safety hazards during construction and
operation. ;

I
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3.5.2

123.

SPS 2009 Safeg ua rd Requnrements

Remarks

' destroying or damaging them by using field-based

Conserve physrca! cultural resources and avoid
surveys that employ qualified and experienced experts
during the environmental assessment. Provide for the
use of "chance find" procedures that include a pre-
approved management and conservation approach for
materials that may be discovered during project

implementation.

The PrOJect wrlt not affect any physmal cultural
resource. The EMP recommends the measure/s
mitigate the adverse impact on PCRs in case of
the chance find.

Source: Safeguard Policy Statement, ADB, 2009 and IEE Study,2018/019
~ Environmental Impact Assessment Requirements of Government of Nepal

The Environmental Protection Rules {EPR} defines the environmental impact assessment
process that should be foliowed in the preparation, review, and approvat of environmentat
assessment reports.The process applicable to the Project is summarized in Table 3-VHI given

below

. Table 3 VIII The GoN IEE Report Preparatlon Rewew, Approval and Im plementatlon Process

OUUI‘UG r..rr\ I'JUJ' “WImT OUUJDG’ i_l'_r\,

ToaT vmn am't:'uut'uuma Ty

Proponent refers to EPR Schedules 1 & 2 for the required

a, ZUUTEITT £ T AT e SIuay,
The project requires an IEE.

environmental assessment (IEE or EIA) to carry out.

if proposed project requires an IEE, Proponent prepares an [EE
schedule of workiToR using the format prescribed in Schedule 3 of
the EPR and submit this to the CSA for approval.

The project has secured an
approved ToR.

Proponent carries out |EE according to the approved work

|schedule/ToR and prepares an IEE Report following the format

prescribed in EPR Schedule 5 and incorporating stakeholders’
feedback applying the consultation procedure specified in the EPR.

The project carried out IEE
and prepared the |[EE Report
accordingly.

Proponent submits 15 copies of the IEE Report along with the
project -proposal and recommendation of the Municipality to the
CSA.

Project submitted documents
accordingly for review and
approval. :

CSA conducts review and grants approval of IEE Report.

> If thereview reveals project implementation to have no
substantial adverse impact on the environment, CSA approves
within 21 days from receipt of thereport.

If thereview reveals the-r_iecessity to carry out an EIA,
Proponent conducts an EIA following the prescribed EIA
process.

Proponent implerments approved IEE Report and any terms and
conditions given with the approval.

Project has not started and
being implemented

CSA monitors and evaluates the impact of project implementation.
When necessary, issue directives to the Proponent to institute
environmental protection measures. '

Project has not started and
being implemented

MoWS conducts the erivironmental audit after two years of project
commissioning/operation.

Project has not started and |

being implemented

Source: IEE Study 201807 g
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4 METHODOLOGY

124;

125.

1286.

4.1

127,

128.

42

129,

130.

To meet the objectlves of the IEE study a systematic and mtegrated methodology was
fo!lowedby the legal requirements of GoN. The Ministry of Water Supply has already
approved the Terms of Reference (ToR) for the IEE study of Deurali Hupsekot Water Supply
and Sanitation Project. The IEE study has followed basically the procedures outiined in the
approved ToR.

The IEE study was conducted as per provisions of the Environmental Protection Rules (1997
with amendments 1999, 2007 & 2017) following the provision of Rules 5, 7, 10 & 11 in -
compliance with the schedule 1, 3 & 5. .

The IEE study has followed the procedures outlined in the approved ToR and has covered the
issues delineated therein. The principal steps undertaken in the IEE methodolegy to
aocompilsh the assignment are briefly discussed below. '

Literature review

Awvailable primary and secondary literature in the form of reports and maps; topographic
maps, land use maps, aerial photographs, cadastral survey maps, eic. were collected and
reviewed to obtain secondary information. The key documents & reports collected and
reviewed fo determine the nature and scope of activities of the project that influences the
environmental conditions of the proposal area are listed below:

e Final Feasibility Study of Deurali Hupsekot Water Supply and Sanitation Project, 2019

¢ Detailed Engineering Design Report of Deurali Hupsekot Water Supply & Sanltatlon
Project 2019
Due Diligence Reportof Deurali Hupsekot Water Supply & Sanitation Project, 2019
Final Socio-Economic Profile of Deurali Hupsekot Water Supply & Sanitation F'rOJect
2019 E

Likewise, data on climate, rainfall and other meteorologicél conditions were also collected

from Department of Hydrology & Meteorology (DHM). Similarly, published and unpublished

- Teports .about environmental standards, Acts, Regulations, etc. were also collected and

reviewed (Refer Chapter 14). Published and unpublished literature of the project area about
biological, social, chemical, physical, and cultural environments in the form of maps, and
reports, etc. were collected from various sources and reviewed to get information on the
ooverége of the studies and fulfill the data gaps.

Impact Area Delineation

To carry out IEE study, the possible areas where the anticipated impacts have either
significant or insignificant effects, need to be delineated. To specify the area that would be
covered by the assessment, the geographical boundary of the influence area is delineated on
the topographical map. This delineating methodology is called Impact Area Delineation. The
project impact area refers to the area of the project town which is suceptible to either
significant or insignificant impacts by the proposed project. This impact areas is delineated by

-demarcating the geographicai boundary of the impact area on the topographical map. The

impact areas has been delineated as "Core Project Area”, and “Surrounding Project Area” on
the basis of proximity and magnitude of the impacts due to the proposed project activities.

Core Area: Here, the Core Area indicates the area required permanently as well as
temporarily for the proposed project. This area refers to the service area as well the area
where the construction of the project components will be carried out and has, the__.-':highest
magnitude impact from the-proposed project activities. Hence, here, regarding this proposed
project, this core area inciudes the service area of the proposed project whlch comprises
partial areas of wards 1, 2, 3 & 4 of Hupsekot Rural Munfcrpahty which, has been clearly
depicted in Figure 2-1V. B )
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131. Th:is also includes the construction area where the proposed project components will be
constructed. Hence, this also covers the following areas:

@) Intake Areas: i) Hups'eko't Ward 5 (Girubari gravity at Satakon},; i) Ward 4 Girubari
pumping} and iii} Pathar Khola Ward 4, Betai Khola Ward 2

b} WTP Areas; WN 4-Dihidanda & WN 4 Shivalaya

¢} RVT Areas; i} RVT 1 at Dihidanada- WN 4 and i) RVT 2 at Shivalaya WN 4
d) Transrnission Mains: WN 4 of Hupsekot Rural Municipality

e} Distribution Mains: WN 1, 2, 3 & 4 of Hupsekot Rural Municipality

132.  Surrounding Area: Here, the Surrounding Area indicates the area within the immediate
~surroundings of the core area of proposed project. It includes the area of the project town
Which is closely associated with the core area of the project dnd has spill-over effects of those
effects that occur within the core area. This has low to medium magnitude impact from the
proposed project activities. Hence, here in this proposed project, the surrounding area covers

partial areas of wards 1, 2, 3,4 & 5,

133.  The Core Area & Surrounding Area of the proposed project is depicted in the figure given
below:; '
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< Field Study

The field study was carried out in the project service areas in an extensive manner by a
multidisciplinary team, comprising a) an Environmental Speciali'st; b) Water Supply &
Sanitation' Engineer; ¢) Sociclogist; d) Geo-hydrologist and e) Botanist. During the visit,
baseline information on physico-chemical, biological, and socio-economic & cultural
conditions of the core area and surrounding areas of the project area were collected using
Simple Checklist and Survey Questionnaire method (Refer Annex 4). Similarly, during fieid
study, Rapid Assessment Checklist (Refer Annex 24) as recommended by ADB as per SPS,
2009 has-been duly followed in which data regarding physico-chemical, biclogical, socio-
economic & cultural environment has been filled up. The sub-sections below briefly describes
the various approaches and methodological tools used during the field study.

Phys’ijco-Chemical Environment

An extensive physico-chemical environment survey was carried out by delineating the project
impact area to collect the baseline information through simple checklist method. Topographic
and geomorphological features were observed and documented. Physical features such as
topography, air quality, erosion and Jand stability & land use pattern were also abserved and
Information in regard to these features were recorded in the simple checklists (Refer Annex
4). These data on physico-chemical environment were collected through literature review,
field survey & investigation by the team of experts, expert's judgement and stakheholder

‘consultations.

Similarly, the baseline information regarding water quality was collected by sampling process.
This invotved collection of four water samples; each from the proposed sources Betai Khola,
Girubari Khola & Pathar Khola. These water samples were taken fo the ceitified laboratory
i.e., Nepal Environmental & Scientific Services (P) Ltd. Located at Thapathali, Kathrnandu for
further analysis. The laboratory analysis primarily measures the value of important

- parameters that includes pH, Color, Taste & Odor, Total Hardness,Calcium and Iron. Besides

this, other parameters were also measured. The values of these parameters were then
compared to the value prescribed as per NDWQS to measure the equivalence of the water
quality of the proposed sources with NDWQS. This has been presented in a tabular form and
has been attached in Annex 6.

Similarly, information on air quality and noise quality condition was collected through field
observation and expert's judgement For convenience, simple checklist for Physical
environment has been prepared and this checklist as included in Annex 4 is duly followed
and filled up during field study. The consultations with the local communities and interviews
with a few government officials, schools and representatives of the local bodies also provided
aid to assess the physico-chemical aspects.

The information on the Physio-chemical environment helps to identify and analyse the
impacts on the Physio-chemical environment. The qualitative analysis on the impacts on
Physio-chemical environment was carmed  out through the Checklists method as well as
Stakeholder's Consultation as mentioned above, whereas, the quantitative analysis was
carried out through expertfprofessnonal judgement as the quantitative physical modelling
cannot be adopted due to limited data availability.

Biolegical Environment

The baseline information regarding biologic_él environment was collected through walkthrough
survey throughout the core & surrounding areas of the project area by adopting simple
checklist method (Refer Annex 4), through professmnal judgement and local interaction.

Types of vegetatlon and forests were iden LJbased on the spemes composmon
Information orf rive\_rs of the project area were ;
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and through field observation. The protected vegetation (rare,-endangered, indigenous, efc.), *
of the project area as per IUCN Red Book, CITES Appendices, IBAT Report generated by -
ADB and GoN list species were enumerated based on consultation with the local people and
the expert judgement. Similarty, information on the aquatic species were also collected
through the expert judgement and discussions with the locals.

Socio-economic and Cultural Environment

Household surveys were conducted through interviews by simple questionnaire method to
obtain information on the socio-economic & cultural environment that includes demography,
ethnicity, education, health & sanitation, drinking water condition of the project area, irrigation
facility; local traditions, religions, land use patterns, incomes & expenditures and to acquire
their perception towards the proposed project, etc. Information on Migratory patterns of the
local people and the Impact of river on settlemer;its & agriculture ‘were also collected.
Information on the people residing within the core area of the proposed project town has also

- been collected through socio-economic survey. The survey covered 100% of the total HHs

whereas enly 10% of the total HHs was surveyed in detail for this study. The sample of
Household Survey Questlonnalre that has been filled up during field study has been included

- in Annex 4.

Focus Group discussions (FGD)' were also conducted to obtain suggestions and comments

" from all the potential stakeholders. The checklist followed for FGD and its findings have been

44

142.

4.5

143.

144.

4.6

145.

included in Annex 4. Direct observation method was adopted to ascertain the existence of the
cultural sites, and public institutions such as temples, cremation grounds; historical &
archaeological sites, schools, and health posts within the project core areas and to determine
the effect on their existence due fo project construction activities. During this, findings on the -
existence of Project Affected Families (PAFs, families whose land or property will be impeded
by the project construction activities) were made. Our findings show that no such PAFs exist
as the project construction activities will not hinder any of the families residing within the
project area. The Consultations with the village elites and Group discussions were done to
assess the current situation of the project area community.

Public Notice & Publlc Consultation

A public notice of 15 days was published in Arthik Abhiyan Dainik, a national daily newspaper
on 2076/08/04. The main aim of the notice is to seek written opinions from the concerned
people and institutions regarding the possible impacts that may result from the
implementation of the proposal. Copies of the Public Notice has been pasted at the
concemed ward offices of the proposed town. The public consultation program was
conducted in the concerned ward offices according to which no dissatisfaction regarding the
proposed project has been felt.

Collection of Muchulkas {Deed of Inquiry) and Recommendation Letter

Deed of Inquiry (Muchulka) from the concerned wards of Hupsekot Rural Municipality has
been prepared right before the date of publication of public notice. Then, it was collected
within the 15 days from the date of public notice publication. This is included in Annex 3.

Similarly, Recommendation Letter from the local authority (Municipality) was collected after
the completion of 15 days from the date of publication of public notice that mentlons no
objection regarding the project implementation. .

Impact Identification, Prediction & Evaluation Methods

The information regarding Physico-chemical, Biological and Socio- ecé}ﬁ&i’mic & CuHural
aspects as mentioned above has been collected to identify the susceptibmty of these aspecis
to be affected by the proposed project activities. This hemed to |demtlfy ;he anticipated

i'i
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150,

151.

" environmental impacts of the proposed project. For this, Simple Checklist method has been

adopted for the impact identification. This helps in the qualitative analysis of the anticipated
impacts. This has been carried out by using Rapid Environmental Assessment {REA)
Checklist prepared by ADB (Refer Annex 2A) and by using simple checklists and household
survey questionnaire (Refer Annex 4) prepared during the desk study. These checklists
explains the environmental features or factors that need to be addressed when identifying the
impacts of projects and activities. Along with this Checklist Method, Stakeholder/Public
Consultation also helps in the qualitative analysis of the environmental impacts. '

Along with the qualitative analysis, the impact assessment requires Quantification or
quantitative analysis. Here, Expert Judgement/Professional Judgement is adopted for the
quantification of impacts which is based on the professional option of experts that have
considerable experience in the areas of assessed impacts such as on water, sail, biodiversity
and communities. This method has been preferred due to limited data and information
availability that did not allow for predictive modelling to explore the impacts.

Once all the important impacts had been identified, their potential characteristic were

- predicted. The baseline data on physical, biological, socio-economic and cultural aspects

were used to estimate the likely characteristics and parameters of impacts that inciudes
Nature, Magnitude, Extent and Duration.

The nature of each predicted impact has been classified into Direct (D) and Indirect (ID). The
magnitude of the impact has been classified into High (H), Medium (M) and Low (L}. The
extent has been classified into Site-Specific {88), Local (L), and Regional . Simitarly, the
duration of impact has been classified into Short Term (ST), Medium term (MT), and Long
term (LT).

Impact predictions are generally made against a baseline established by the existing'

environment. Hence, during our field study, the baseline data were used as reference peint
against which the characteristics and parameters of impact related changes were analysed.
Impact predictions were also made by considering the future state of the environment. This
also requires professional judgement for accuracy.

After the impact identification and prediction method, these impacts need evaluation to
assess the adversity of adverse impacts and efficiency of beneficial impacts within the project
core & surrounding areas.The impacts were evaluated regarding the significance of the
predicted impacts. This was done by following the National EIA Guidelines 1993 according to
which scoring for each likely parameters of the impacts was carried out and the level of
significance was assessed as recommended by this guidelines,

The scoring of impacts as per National EIA Guidelines 1993 is tabulated below: -

Table 4-1:Scoring of Impacts

5. No. Likely Parameters of Type Scoring as per National EIA
Impacts Guidelines, 1993

1. | Nature Direct No Scoring Required
Indirect

2. | Magnitude High (H) 80
Medium/Moderate 20
(M}
Low (L) ' 10

3. | Extent Regional ( R) 60

" Focal 1) |20
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| 5 No. Likely Parameters of Type - - Scoring as per National EIA
Impacts : Guidelines, 1993
- Site Specisifc (S5) | 10
4. 1 Duration Long Term (LT) 20
Medium Term (MT) | 10
Short Term (ST) 5

Source: National EIA Guidelines 1993

152.  Then, the significance level of Impact rated will be assessed as per the following table:

Table 4-Ii: Significance of Impacts

<. N . Scoringjas per National EIA Leve! of Significance as per National EIA
?- N0 Guidelines, 1993 Guidelines,1993

1. | Less than 50 [nsignificant

2. |50t75 Significant

3. | More than 75 Very Significant

Source: Natiohal EIA Guidelines 1993

This evaluation was done -as per the professional judgement by the key expert team
involved in the IEE study.
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Existing Physical Environment

Landforms and Topography

It falls under Inner Terai Valleys of Nepal which are part of the Terai-Duar-savanna and
grasslands ecoregion. Moreover, it belongs to [nner Central Terai i.e., Chitwan valley. Hence,
the landform of this project town include hills & valleys. It lies at the foothills of the Chitwan
Valley. Hence, it has fairly flat topography. The project area lies between 27° 74' 0" N Latitude
and 83° 98' 0" E Longitude.

Geology & Soil

The project area comprises mainly sandsfone feldspar and Lithic fragments {comprises (6 to
35) % of Siltstone, sandstone, shale and carbonate lithics). Basically, the subsurface lithology
is composed of boulder, cobble, pebble, gravel and sand with intercalation of clays as well as
detritus of quaternary age.

Land use pattern

There is no specific data in regard to this as the project town belongs to recently formed rural
municipality. The rural municipalities were formed right after the dissolution of VDC on 10
March, 2017. Hence, the land use planning has not been done yet. Generally, the field

_ observation shows that the agricultural land dominates the land use pattern of the project
- area. This is followed by forests and residential areas. Likewise, the remainlng area has been

used by rivers & rivulets and commercial areas.
Water Resources

The project town is. rich in water resources. This includes Rohini Khola, Soti Khola, Ramkot
Kholsi, Badahare Kholsi, Chepari Gaira Kholsi, Girubari Khola, Betai Khola, Pathar Khola,
Gaida Pakha Khola and Kuhi Khola. Among these available sources, Girubari Khola, Betai
Khola and Pathar Khola shail be used for the proposed project. Similarly, people of the project
town also rely on hand pumps,tube wells, kuwa & water harvesting available within their area.

Climate

The climate .of the pfojecl area is mild and. generally warm and temperaté‘ In winter, there is
mugch less rainfail in Nawatpur than in summer. This location is classified as Cwa by Képpen

-and Geiger. The average annual temperature at Nawalpur is 24. 2 °C. In a year, the average

rainfall is 1811 mm, which is higher than 1400 mm, the average precipitation of Nepal. The
nearest climatological station no. 0704 is situated at Beluwa, Girubari

Water Quality

During the survey, respondents were asked in term of existing water quality in the project
area. The survey revealed that out of total 4024 respondents, about 18.90% (761) feel as
good quality |, 78.20% (3147) feel salisfactory or moderate, and 2.90% (116) respondents feel
bad in term of water quality.

The water treatment plants (sedimentation, 11.25m x 4.25m x 2.16m), roughening (12.60m x
7.0m x 1.32m) and slow sand filter {11.80m x 10.52 X 2.8m)) are constructed recently at two
locations { one for Soti Khola system at Shivalaya and another for Deurali system, Dihidanda)
which can be used in new system with some repair works has to be carried out. One chamber
of slow sand filter of Sotikhola system has leakage problem that needs to be repaired. The
valves has to be replaced and filter materials need to be washed and placed again. But, the
sizes are inadequate for the new,sﬁsw_m_; The size for the new system has to be determined

TAEC/CON WV




IEE Report of Deurali Hupsekot WSSP

180.

161.

162.

51.7
“163.

5.1.8
164.

51.9
185,

5.2

5.21
166.

and the deficit size has been mcluded in the hew system Hence the exisitng water treatment
system is not functioning properly. : :

Duri_ng field su rvey,water samples collected from the existing sources were tested for various
physical and chemical parameters. The test reports show that all parameters of water quality
of the sample collected are observed to be within the permitted value of NDWQS.The result of
this water quality test is shown in detail in Annex 6.

Simitarly, during field study, simple bacteriological tests (Coliform P!A Test Vial) which has
been developed by ENPHO to determine the presence of Coliform bacteria at the water
source was carried out. This on-site bacteriological test is based on the principle developed
by Manja et. al in 1982. The test is based on the readily observable formation of black
precipitate iron sulfide in the test bottle, as a result of the reaction of HzS with iron.The results
of the Coliform P/A Test Vial s!ﬁows that the samples collected are contaminated with -
bacteria.

The main reason behind the water pollution can be the anthropogenic sources. Like, as the
locations of these rivers are near the settlement area, the main source of pollution of these
rivers is human interference that includes dumping wastes, littering acitivities, throwing
sewage etc. Along with this, animal intrusion also pollutes the water bodies. Simitarly,
agriculture runoff can also be one of those anthropogenic sources of water pollution.

Air Quality

Air pollution is caused by fugitive dust from vehicle movements, particularly over unpaved

roads and other unpaved grounds, construction activities, and wind action on unpaved
exposed surfaces. Gas emissions generally comes from household cooking, open burming,
and moving vehicles. Emissions from these sources are scattered/spread apart, both in terms
of focations and timing. Though there is a lack of secondary information on air quality for the
project area, the ambient air quality is expected to be within the National Ambient Air Quality
Standards of Nepal as there are no such big industries and the traffic volume is also very low.

Acoustlc Environment

The sources of noise in the project town are the constructlon actlwtles and vehicle movement
The anthropogenic noise is confined in few clustered settiements and in market places. Noise
levels in the project area are expected to be within permlssmle standards prescribed by the

Ministry of Environment of the GoN, o

Landslide Susceptibility

The project town lies in inner terai valley hence, there is possibility of landslide. The study
also shows that there are records of occurrence of occasional landslides at some locations
along the transmission route of Girubari River Gravity System.

Existing Biological Environment

Flora

Nawalpur District is blessed with natural beauty of floral diversity. The site specific vegetation
types are decribed below.The major plant life forms available in the project area are given in.
Table 5-1 below:

Table 5-1: Ptant Life Forms Found in the Project Area

i
Local .name Engiish Name Botanical Name Life Forms -~
Aank Giant Mitkweed | cajoptris gigantea Shrub ]
" . “-.
Amala Indlan Gooseberry | Poyllantus emblica Tree .

NN
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Karmal (Dog Teak)

Local name English Name | Botanical Name Life Forms
Bakaino China Berry | Melia azedarach _llx_liedium Sized Shrub or
i ree
Barro Bedda Nut Tree | Terminalia beflirica Tree
Bayer Indian Plum Zizyphus mauritiana Tree
Bot Dhaiyanro Small Flowered | Lagerstroemia parviflora | Tree
' Crape Myrtle Roxb. '
- Bhalayo Charoli Nuts | Busbanania fatifolia Tree
Bhimsenpati Jhar |  Three Leaf Isodon | Isodon temnifolia }'ShFUb
Chhatiwan Blackboard Tree | Alstonia scholaris Tree
Dabdabe Garuga Garuga pinnata_ Tree
Damaikath Colicwood Myrsine sp. Tree
Dhatrung " Chamror Ebretia laevis Tree
. . . . ... ,. | Shrub
Dh_ursell Indian Squirrel Tail | Colebrookea oppositifolia
Dudhkhirro Indrajao Holarrbena pube'scus Tree
~ Harro | Chebulic Myrobalan [Terminalia chebula Tree
Jamun Black Plum Syzygium cumini Tree
Kadam Burflower-Tree  |Anthocephalus cbinensis .Tree
Khayer Cutch Tree Acacia catechu | Tree
Kumbhi Slow Match Tree _[Careya arborea Tree
; itliopi ' Shrub
Kuro . Cristed P hillippine Barleria crsitala
: Violet .
Kutmiro Meda | itsea monopetala. Tree
K Rai Jamun Cleistocalyx operculatus Tree
yamun X
(Syzygium nervosum)
Lahare g’éyo ' Spinous Kino Tree [Bridelia retusa Tree
. Oblong-Fetal .
Latlkath. Dogwood Swida oblonga . Tree
Nim - Indian lilac lAzadiracbia indica Tree
Palans Bastard Teak Butea monosperma Tree
Rajbrikshya Golden Shower  [Cassia fistula Ttee
Sal Sal Shorea robusta Tree
Sandan Chariot Tree Desmodium oojeinense | Tree
Satisal Indian Rosewcod |Dalbergia latifolia Tree
Saj Indian Laurel Terminalia alata Tree
Sindure Monkey Face Tree |Mallotus pbilippensis Tree
Sisau Nl_-? gslu]gé%n Dalbergia sissoo Tree
Tantari
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Source: JEE Field Visit Survey, 2018

5.2.2 Fau na _ .
167.  Some species of mammals available in the prolect area is given below.The status of these
marimals are as per IUCN & IBAT reports.
Table 5-I:Mammals in the Project Area
Pi" Scientific Name English Name Local Name Status
L | Herpetes auropunctatus Small Indian Mongoose Nyauri Musa LC
2 | Macaca mulatia Rhesus Monkey Rate Badar LC
Felis Chaus/Prionailurus "
3 bengalensis Jungle Cat Ban Dhade LC
4 | Funambulus Pennantii Five Stripped Paim Squirrel Paanch Dharke LC
Lokharke
5 | Canis lupus Gray Woif Bwanso LC
" 6 | Panthera pardus Common Leopard Chituwa vu»
7 | Rattus Rattus House Rat Musa LC
8 | Vulpes Bengalensis Bengal Fox Fyauro LC
9 | Canis aureus Golden Jackal Syaal LC
10| Cynopterus sphinx Greater Short Nosed Fruit Bat | Chamera LC

Source: Field Su}'vey, 20i8

168.

According to the tocal people, local and migratory birds are found within the project area.

However, none of these are protected or endangered Specres The commonly found species
of birds are given in the table given below:

Table 5-lll:List of Birds iﬁ the Project Area

l'?n;. Scientific Name English Name Local Name Status
| | Aethopyga Siparaja Crimson Sun Bird gl?r:gfchar . LC
2 |- Amaurornis Phoenicurus White Breasted Water Hen Sim Kukhura LC
3 | Anas penelope Eurasian Wigeon Sindure Haans LC
4 | Anas platyrhynchos Mallard Hariyo Tauke’ LC
5 A nas sirepera ' Gadwall | Eggﬂzhade LC
6 | Amthracoceros albirostris | Oriental Pied Hornbil Kaalo Dhanesh | LG
7 | Athene Brama Spotted Owlet fg&ﬁ'gﬁgﬁf LC
8 | Columba Livia _ Rock Dove (Blue Rock Pigeon) | Malewa LC
9 | Corvus macrorhynchos Large Billed Crow Kaalo Kaag LC

10 | Corvus Splendens House Crow Kaag LC
11 | Lophira leucomelanos Kaiij Pheasant Kalij . LC
12 | Cuculus Canorus Common Cuckoo Cuckoo Koili. /| LC
13 | Cuculus Microprerus indian Cuckoo Kafal Pakyo L Lo
14 | Dendrocopus Macel _ Fulvous breasted Woodpecker | Kaasthakut . LC
15 | Dendrocygnajavanica Lesser Whistling Duck Siisie ./ |LC
|16 | Egretta Garzetta Little Egret . | SanoSdig - | LC

L
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I\i;. _ Scientific Name English Name Local Name Siatus
_ Bakulla
17 | Eudynainys Scolopaceus | Western (Asian)Koel Koill LC
18 | Francolinus Francolinus Black Francolin Titra LC
19 | Hirundo Rustica Barn Swallow Ghar Gauthali LC
20 | Megalainia haemacephala | Coppersmith Barbet Milchara LC
21 | Megalaima lineate Lineated Barbet Kuthurke LC
2 Merops Leschenaulti Chestnut Headed Bee Eater ﬁ?lt;isii '(I'}ahual?; LC
23 | Milvus Migrans Black Kite Kalo Chil LC
24 | Passer Domesticus House Sparrow Ghar Bhangera LC
25 | Passer Montanus Eurasian Tree Sparrow | Rukh Bhangera | LC
26 | Psittacula cyanocephala Plum headed Parakeet Tuisi Suga LC
27 | Sirepiopelia orientalis Oriental Turtle Dove. Dhukur LC
28 | Upupa epops Common Hoopoe Fapre Chara LC

Source: IEE Field Visit Sumey, 2018

169.  As per Wikipedia. - List of Butterflies of Nepal based on the list prepared by Colin Smith in
2006, there are 690 species or sub species of butterflies in Nepal. The project area alsa
provides habitats for a variety of buttetflies, and during the walkover surveys various types of

- butterflies were observed.
170.  The commonly found Herpito-fauna (reptiles & amphibians) observed in the project area are
shown in Table §-V given below:
‘Table 5-V: List of Herpito-Fauna Found in the Project Area
13.; Scientific Name -EngliSh Name Local Name Status
b | "Ptyas mucosus | Rat snake Dhaman LG
2 | Atretium Schistosum Olive Keelback Water Snake Pani Sarpa LC
3 | T albolabris Green Pit Viper Hariyo Sarpa LC*
4 | Varanus J_Be"ga"e”m Common Indian Monitor Bhainse Gohoro [ LC
5 | Calotes versicular Garden lizard ' Chheparg LC*
6 Hemidactylus F!qviviria'is House quard Mausuli LC*
7 | Bufo melanostictus/Duttaphrynus | Common toad/Himalayan Toad | Khasre Bhyaguto | LC
Himalayanus _ _ _
8 | Rana cyanophylectis Stream Frog Bhyaguto LC*
Source: IEE Field Visit Survey, 2017
5.2.3 Aquatic Life
171. Similarly, the list of common fishes found in the project area is given below in Table 5-V.

These species are found in the nearby water bodies of the project area that includes Girubari
Khola, Betai Khola, Pathar Khela, Gaida Pakha Khola and Kuhi Khola.

Table 5-V: List of Fishes Found in the Project Area

s.
No.

Scientific Name

English Name

Local Name

Status

]

Amblveeps mangois

[

.| Indian Torrent Catfish ..

Bokshi Machhc: Sl
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I\?(.). Scientific _ﬁame Eﬁg]ish Name Local Name Status
2 | Amphiprous cuchia Blind Fish Andha Bam LC
3 { Barilius barna Barna Baril Titar Kani Phaketa | LC
4 | Chagunius chagunio Chaguni Jarua LC
5 | Channa Gachua Dwarf Sankehead Hile LC
6 | Clarias batrachus Walking Catfish Mangur LC
7 | Clupisoma ganie;z Garua Bachcha Jalkapoor LC
8 | Garra Annandalei Stone Roller Chuche Buduna LC
9 | Heteropneustes fossilis Stinging Catfish . Singhi LC

Source: IEE Field Study, 2018

172.  There will be no significant effects on the lives of fish species as well as fisheries by the
proposed project activities.

*Note:

(LC= Least Concern; VU= Vulnerable)

“Note: Though some species fall under VU category, the project activities will not affect the
habitat of these spemes as the constructlon area does not interfere their habitats.

LC* are the status of the spec;es according to lUCN Red List of Threatened Species
however it is not included in IBAT report

5.24 Protected Area _ _
173.  The study shows that no such protected areas exists within the proposed project area.
5.2.5 Community Forest Area

174, The field study shows that major project components does not encroach into any of the
community forests of the project area. The study also shows that thére is no requirement of
cutting trees. There is requirement of clearing of some bushes and shrubs, only along the
proposed pipefine alignment. Hence, there is no such significant effect on any of the forest

_ _areas. __ _
5.3 Socio-economic and Cultural Environment
5.3.1 Demographic Features
5.3.1.1 Settlement pattern

175. . The settlement pattern of project area is mixed type. The core bazaar area( Jhyalbas) which
is located in ward no. 4 is quite dense and populated than other wards of the Hupsekot Rural
Municipality. Similarly, settlement patern of the other wards (1, 2 and 3) are semi urban type
and is quite scattered. However, the settlement pattern is gradually changing and rural

- cluster are developing as market. The rate of migration into service area from surroundmgs
villages and frem other districts is increasing during few years.
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5.3.1.2 Population Distribution

1786. The 'project area has been deiineated in consultation wiih WUSC, the local community,
Chairman of Rural Municipality. As per social survey, total HHs and population are 3,652 and

21,601 (permanent 19,347 and rental 2,254) respectively in 2018 with average family size of

53.

177.  The service area comprises of merging Hupsekot VDC, Deurali-VDC's ward and Dhaubadi
VDCs wards. Based on the available record and census data, the growth rate of the service
area is ranging from -1.2% to 1.83% based on the population between 2001 to 2011 of the-
VDCs. Whereas, the population growth of Nawalparasi district is 1.35% between 2001 and
2011 and is in decreasing order. Based upon these figures, the average growth rate of the
service area is taken as 2.0%. The population and growth rate of Nawalparasi District and
Hupsekot Rural Municipality are sho_'Wn in Table 5-VI and Table 5-Vii.

Table 5-VI: Population and Growth Rate

2011 2001 Growth

SN| District |
stric POP HHs | POP HHs | Rate
17| Nawalparasi 6543508 128793 | 562870 | 98340 | 135

Table 5-VIi:Population and Growth Rate of Hupsekot Rural Municipality

sy | NEW COMBINED 2011 2001 Growth
WARD | VDC/MUNICIPALITY(NEW) - Rate
| POP | HHs | POP | HHs
i 1 Deurali (5) 2099 | 493 | 1734 323 1.93
2 Dhaubadi(2) | 1944 | 374 | 1661 304 1.59
3| 2 Deurali (1, 2, 9) 4392 | 828 | 3805 | 646 145
4| 3 Deurali (3, 4) 4721 937 | 3903 675 1.92
51, Deurali (6, 7) 3092 | 542 | 2798 385 i
6 Dhaubadi (7). 2514 | 447 | 2177 323 145
7| 5 Deurali8) | 1095 | 175 | 1113 138 -0.16
8 6 | Dhaubadi (1, 36, 8,9) | 1527 | 240 | 1723 | 214 12
9 | Hupsekot (1-9) 3681 | 552 | 3464 | 505 0.61
TOTAL | 25065 | 4588 | 22378 | 3513 114

Source: CBS, 2001 and 2011

178..  As per socioeconomic survey {2018), the present population in the proposed service area is .
21,601 in 3,652 HHs. Out of the total 19,347 permanent population, there are 9783 male and

9,564 females living in 3,652 HHs. The forecasted populations of the town are 22,786 and

32,168 in 2021 and 2040 respectively with growth rate of 2.00 % in permanent population.

“ The rental population has been kept flat throughout the project period and is included in
above figures '

179.  The population growth rate percentage of the project area is determined based upon
population census 2001 AD, 2011AD of the Nawalparasi district, former Deurali VDC,
Dhaubadi VDC and Hupsekot VDC and proposed service area. This has been consulted with
WUSC.

5343 Male/Female Ratio - .

18¢.  The survey revealed that. total pefmanent households and population in the service area are
4,024 and 21,534 respectwely,“ Out of total p6PUMAKon 50.65% & 49.35% are male and
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female respectively. According to the survey, family size (5.37) of the service area is mare |
~than national size of 4.8 (CBS Nepal-2011). Detail information of population by sex and tamily
size are given in the tables below;

Table 5-VIll: Distribution of Population by Sex and Family Size

SN ward # | Total Household | Male | Female To Average Family Size
1 1 1215 3071 | 2043 | 6014 4.95
2 2 486 1326 | 1282 | 2608 537
3 3 1637 4562 | 4497 | 9059 553
4 4 686 1948 | 1905 | 3883 562
Grand Total | 4024 10907 | 10627 | 21534 5.37

Source: Socio-econontic Survey 2018
Table 5-1X: Male/Female Ratio by Sex

S.N. Sex Total Population Percent
1 Male 10,907 50.65
2 Female 10,627 49.35
Total 21,534 100
Source:

53.2 Caste/Ethnic Groups
53.2.1 Caste/Ethnicity

Socia-economic Survey 2018

181.  The composition of community by castea‘ethmc is heterogeneous in nature. So, diversity of
' culture, custom, tradition, norms and values exists in this project area. The household slirvey
of the sub project area has also reﬂected the cross section of major ethnic groups of the

country.

- 182.  The survey revealed that out of total 3652 households Janajatifethnic (Tamang, Danuwar '

Magar, Newar,etc.) are major group comprising of 64.20% (2346) households in the servic
area. Similalry, Brahmin/Chhetri are the second largest group comprising of only 19% (695) of
totai household whereas, Dalit comprises 16.30% (595). And, the minimal percentage i.e.,
0.4% (16) belong to other castes groups {Musalman, Madhesi). Details of information are
presented in the table given below:

Table 5-X: Dlsmbunon of Households and Populatlon by Ethmc Composition

S.N. Caste/Ethmc composmon Ward # Total %
_ 1 2 | 3 4 _ "

1 Brahmin/‘Chhetri 124 91 39| M 695 19

2 Janajati 902 | 206 932 [ 306 2346 | 64.2

3 | Dalit 185 | 131 259 20 595 | 16.3

4 | Others (Musalman, Madhesi) 4 4 7 1 .16 0.4

Grand Total 1215 | 432 | 1637 | 368 | 3652 100

Source: Sociv-economic Survey, 2018

53.2.2 Religion

183. Majority of people of the prOJect area fo!Iow Hindu Religion. BESIdE‘S thIS some are Buddhist .

and Minority belong to Christianity and Muslim.

ot
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53.23
184,

5.3.3
5.3.341
185.

186.

5.3.3.2
187.

Language/Dialect

The officially used language is Nepali. However, as the major ethnic group of Hupsekot Rural
municipality is Magar, the commonly used local language is Magar and besides this Gurung &
Tharu is commmonly used languages.

Economic Features
Landholding Size and Ownership

This is one of the major indicators to find out the economic status of a household within the
community. Hence, the land ownership status as well as land helding pattern has been
recorded and assessed so far. The survey shows that about 96.3 %(3876) of household have
own land where as only 3.7%(148) are landless households.

The survey shows that about 57.75% of hduseholds are holding 5-20 Ropani of land where as
25.35% are holding 20-50 Ropani of land so far. The details of land ownership and
landholding pattern of project area is presented in the tables given below.

Table 5-XI: Status of Land Ownership in Service Area

: _ -‘Ward # -
8.N. | Owership of Land Total | %
1 2 3 4
1| ves 1120 | 485 | 1588 | 683 | 3876 | 963
2 | No(Landless) 95| 1 49| 3] 148| 37
Grand Total 1215 | ‘486 | 1637 | 686 | 4024 | 100
Source: Socio-economic Survey 2018
Table 5-XH: Land Holding Pattern in Service Area
S.N, Range of Land Holding Total %
1| <& Ropani 250 6.21
2 | 5-20 Ropani 2324 57.75
3 [ 20-50 Ropani 1020 25.35
4 | =50 Ropani 430 10.69
Total 4024 100

Source: Socio-economic Survey 2018
Economy Occupatlon!Employment

Durmg the course of household survey of project area, detail mformatlon data has been
collected about the major occupation and economic activities of alt household head. As a
result of the survey as illustrated in the table below shows that, highest number of population
ie 62% engaged in agriculture, whereas ramittance (20% population) is second source of
occupation. Likewise, 3.9 percentage of population are engaged in labour. Similarly, about -
6.6% and 6.4% of household head are dependent upon service and business respectively.
Detailed information of occupation of household head has been presented in the table given

below:

Table 5-XI): Distribution of Occupation of Households by Ward

5.N. Occupation P Wérc;# 3 a Total %
1 Agriculture 602 1,117 317 469 | 2,505 62.3
2 Business 69 6.4
3 Senice 99 6.6
4 Industry 6 03 |
5 Remittance 358 20.2
& Labaor 78 3.9
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188.

189.
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. . War '

S.N. Occupation y arc;# 3 2 Total %
7 | Others 3 9 2 0 14 0.3
Grand Total 1,215 1,637 486 686 4,024 100

Source: Socio-economic Survey 2018

Income and Expenditure

Monthly Income Details

The survey revealed that main sources of household income of the service area are
agriculture, service, remittance and wage labour, respectively. Among the total 3652
households, 45.45% (1660) have monthly income of mere than Rs. (20,001-50,000) and
about 30.64% (1119) have monthly income of Rs. (10,876 - 20,000). Likewise, 8.21% (300)
are earning ore than Rs. 50,000. The study shows that only 4.52%(165) falls’ under poor
category that covers the households with income less than Rs 7,500 per month.The monthly
income of HHs in the service area is given in table below:

Table 5-XIV: Income Leve! of Households by Ward

S.N. Income Level Range 1 2Ward # 3 7 Total %
1 < NRs. 7,500 64 5 70 26 165 4.52
2 NRs. 7,501-10,875 95 43 pLy 29 408 11.17
3 NRs. 10,876-20,000 - 267 200 545 107 1119 3064
4 NRs. 20,001-50,000 665 177 630 188 1660 45.45
5 >Rs. 50000 124 7 151 18 300 8.21
Grand Total ' 1215 | 432 1637 368 3652 100.00

b)

Source: Socio-economic Survey 2018
Monthly Expenditure Details

The-socioeconomic survey has also assessed the details on the monthly expenditure of each
households of the service area. The survey revealed that among 3652 households, 12.60%
(460) HHs expend less than Rs. 7500 per month. Similarly, 26.83% (980) households have
monthly expenditure level of the range (Rs. 7,500-10,875) whereas 44.72% (1633} of
household's expenses are in the range of Rs. {10,876 to 20,000). Likewise, about 13.58%
(496) of total households expend within the range (Rs 20,001-50,000) per month. Similarly

.only 2.27% (83) of household's expenses are more than Rs. 50,000. Hence, it is found that

expenditure level is less than income level of households within the service area. So, it can be
assumed that capacity for upfront cash contribution and affordability of cormmunity for regular

tariff collection after implementation seems high. Details of monthly expenditure level are

presented in the table below:

‘Table 5-Xv: Expenditure Level of Households by Ward

S.N. Expenses Ward Total %
_ 1 2 | 3 4 _

1 <Rs. 7,500 100 68 | 221 71 460 | 12.60
2 Rs. 7501-10,875 235 | 105| 536 | 104 980 |- 26.83
3 Rs. 10,876-20,000 617 | 2121 663 | 141 1633 | . 44.72
4 Rs. 20,001-50,000 203 451 196 | s2 496 | 13.58
K >Rs. 50,000 ' 60 2 21 83 2.27
Grand Total 1215 | 4321 1637 | 368 3652 100 |

Source: Socio-economic Survey 2018
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5334 Willingness to Pay
a) Monthly Water Tariff

190. The sampled survey was carried out {0 observe the response of the community towards the
willingness to pay for monthly water tariff. As per the findings, out of total 210 sampled
households, 17.10% (36} households prefer to pay monthly water tariff from Rs. 151 to 200
whereas about 4.80% (10) of sampled households prefer to pay tariff from Rs. 201-250.
Similarly, none of the sampled households are willing to pay between Rs. 250-301 per month.
Likewise, the survey also shows that only 1.0% (2) of HHs are willing to pay from Rs. 301 to
Rs.350. Similarly, none of the sampled households are willing to pay between Rs. 351 &
Rs.400 and between Rs. 401 & Rs.450. The survey also shows that 2.90% and 74.30% of
210 sampled households are observed to be willing to pay between Rs. 451 & Rs. 500 and
more than Rs. 500 respectively. Details information about willingness to pay monthly water
Tariff is presented in the table below.

Table S-XVI:WiIIingness to pay for monthly tariff by Ward

S.N. | Tariff Range |— Ward I Yotal| %
_ 11 2 3 4
1 >Rs. 500 22 9 91 34 | 156 74.3
2 Rs.451-500 0 8 0 0 6 2.9
3 Rs.401450 | 0 0 0 0 0 9
4 Rs.351-400 | .0 o | o 0 0 0
5 Rs.301-350 | 0 2 0 0 2 1.0
6 Rs. 250-301 0 0 0 0 0 0
7 Rs.201-250 | 0 10 0 0 10 438
8 |Rs.151200 | 0 | 36 | o 0 36 171
GrandTotal | 22 | 63 | 91 | 34 | 210 | 100

Source: Socio-economic Survey, 201 8
'b)  Up-front Cash Contribution

191.- To assess detalls on willingness to pay for upfront cash contribution, the detailed
soioeconomic survey was carried out. As per the survey, 98.41% (3594) of total 3652 HHs
showed willingness to pay 5%.up-front cash contribution for the proposed project. That means
only 1.59% (58) of total 3652 HHs seemed unwilling for upfront cash contribution. It shows

. that most of the HHs are ready to contribute required upfront cash so far. Similarly, most of
the poor HHs has also shown interest towards this project and willingness for cash
contribution even there is provision of free tap connection to poor household. This indicates ..

- the longing, the people of the project town have for the proposed project.

53.3.4 Affordability

192.  The study has also assessed affordability of community in terms of monthly income level for
expense on water supply & sanitation service. Hence, while assessing the income level of
households, it has been observed that only 4.52% (165) of 3652 households falls below
poverty level as per the implementation guidelines { Income< 7500 per month). This means
more than 85% of households can afford monthly water tariff and contribute for up front cash.
_Hence, afffordability of the communlty has been obseved as encouraging and positive

~ towards the program.

193.  The WUSC can manage provision of subsidy to poor hou,seholds for regular monthly tariff
assessmg the economlc condltlon and affordablhty L
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534 Education arid Skills
5341 Ltteracy Rate |
" 194, The Socioeconomic survey also assessed on the education status of each household head
The survey revealed that only 940 % (332) of total 3652 households project area are

itliterate. Whereas, just literate ratio is 47.40% (1731) and more than SLC to above MA are
13.60% (495). Details of education status of household head are presented in the table

below;
' Table S-XVIl:Education Status of Household Head by Ward
S.N. Educatlon - Ward Total %
: 1 2 3 4
N Iliterate 133 [ 18 | 128 | 53 332 9.1
|2 Literate 624 | 196 | 786 |125 | 1731 | 47.40
3 Primary 197 | 111 | 321 | 110 739 20.20
4 Secondary 52 |71 | 186 | 46 355 97
5 SLC 146 |24 | 137 [ 22 | 329 9.0
6 intermediate 31 6 40 9 86 2.4
7 Bachelor 25 4 25 3 57 16
8 MA 1 2 12 15 0.4
9 Other . 6 2 8 0.2
Grand Total 1215 [432 | 1637 [368 | 3652 100

Source: Socio-economic Survey 2018

195.  Thefe are various educational institutions in the project town. According to the institutional
data obtained from the survey, 8 educational institutions including higher secondary schools ,
-secondary schools as well as primary schools in service area with 2,858 people including
students (Total; 2,698, Male: 1,292, Female:1,408) , staffs (Total:15, Male: 8, Female:7) and
teachers( Total:145, Male:58, Female:87). Almost of all educational institutions are relying on
boring water, tap water and other sources. All of thesé educational institutions have water
sealed latrines.

53.5  Heaith and Sanitation
5.3.51 Health Posts/Hospitals

196.. General medical facilities are available in the service area. There is one health post named
Deurali Health Post available within the service area. Similalry, small pharmaceutical stores
are also available in Jhyalbaas Bazaar. For further medical services, most of the people
prefer going to Kawasoti Municipality (15.9 km from Hupsekot) and Narayanghat, Chitwan
{41.90 km from Hupsekot). :

5._3.5.2 Incidence of Water-Borne Diseases and Infectious Diseases

197.  The survey also collected cases of water born diseases such as diarrhea, dysentery, stomach
ache and skin disease etc. within the service area. It was found that cases of mortality by
water related diseases are nil. The information related to water borne and communicable
disease was crossed checked by visiting hospital and health posts within the service area.
According to the obtained information, about 5.13% (1221) were observed to be suffered from

- diarrhea where as 4.74% (1128) were observed to be suffered from dysentry. Similarly, about
5.23%(1245) were found to be suffered from other diseasess such as skin, stomach pain,

fever etc. In total, only 15.10 %(3594) of populatlons are known to be suffey’ed from the water
related diseases. : 45
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5.3.6
| 5.3.6.1
a)

198.

199.

200.

201.

202

203.

204.

Community infrastructure
Existing Drinking Water Condition

Source to House Connections

Initially, two water supply systerns were there, namely Deurali and Soti Khola. After joining
together, the WUSC named as Deurali Soti Khola WUSC and later on it became Deurali
Hupsekot Water Supply and Sanitation Project. There are several sources used in the service
area, The system was implemented on 2040 B.S. and completed on 2047 B.S. with 21
numbers of public tap stands. The system handed over to WUSC on 2055 B.S. The WUSC
had received NRs 25,000.00 during endowment of the project from GoN. The system has
been expanded several times depending upon the budget available at each time from GoN /
or other various agencies. The system is gravity water supply system | from intake/ source to
WTP/ RVT and distribution system.

Because of the fund availability, there are several pipes laid parallel from each source to

teservoirs. The water treatment plants (sedimentation, 11.25m x 4.25m x 2.16m), roughening

(12.60m x 7.0m x 1.32m) and slow sand filter (11.80m x 10.52 X 2.8m)} are constructed
recently at two locations { one for Soti Khola system at Shivalaya and another for Deurali
system, Dihidanda) which can be used in new system with some repair works has to be
carried out. The one chamber of slow sand filter of Sotikhola system has leakage needs to be
repaired. The valves have to be replaced and filter material to be washed and placed again.
But the sizes are inadequate for the new system. The size for the new system has to be

determined and deficit size has been included in the new system.

The private tap dlstrlbutlon has been started on 2060 B.S. At present, there are 2,337 pnvate
taps in the service area. Gl pipes and HH water meter are used in the house service
connection, The system supplies water for 24hour from reservoir but each house will get
water only 1-2 hour in a day. The upstream heuse hold closes the tap and downstream house
wilt fetch water though system supplies 24 hours in a day through service reservoir. This is
mainly due to less discharge from sources, less capacity of storage reservoir and small sizes
of pipes are used in the distribution systen without any design consideration. '

The WUSC has 10 regular staffs to regulate the system. They are enjoying with provident
fund, medical facilities, overtime payment, Dashain allowance, gratuity, payment against
balance leave etc. The WUSC has implemented progress water tariff. Minimum water tariff for
the consumption of first 10cum is NRs 150.00, then after 10-20 cum consumnption apply NRs
17 per cum, 20-30cum consumption apply NRs 20 per cum and more than 30cum
consumption apply NRs 28 per cum. They have implemented computer billing system for 5-6
years. Currently, WUSC has about NRs. 423 lakhs in their bank account. That amount is
deposited in Muktinath Bank, NCC Bank, Prabhu Bank and Rastriya Banijya Bank. Currently,
WUSC shall collect monthly about NRs 5-6 lakhs from water tariff bill.

Currently used source not used in new system:

Rohini Khola/ Rohini Ghari Water Supply System: It is located in ward no 4. The length of-
pipe is about 2.5 km from intake to WTP/ RVT. 90mm pipe has been used. It is reported that
the water has lime content and source will drying up during summer. Hence, this source is not
used for the new system.

Soti Khola Water Supply System: It is focated in ward no 4. The length of pipe is about 3.0
km from intake. to WTP/ RVT, 76mm and 32mm pipe have been used. The.source is said to
dry up during summer. Hence, this source is not used for the new system.

Ramkot Kholsi Water Supply System: Itis lecated in ward no. 4. The length of pipe is about
3.0 km from intake to WT P/ RVT. 2 nos parallel pipe of 75mm dia. h %’3 laid. The water
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211,
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213.

has lime content and the source s repoited to dry up during summer.. Hence, this soirce is

not used for the new system.

Badahare Kholsi Water Supply System: It is located in ward no 4. The length of pipe is
about 1.50 km from intake to WTP/ RVT. 40mm dia pipe have been laid. The water has lime
content and the source is sald to dry up during summer. Hence, this source is not used for the
new system.

Chepari Gaira Kholsi Water Supply System: It is located in ward no 4. The length of pipe is
about 1.50 km from intake to WTP/ RVT. 40mm dia pipe have been laid. The source is said to
dry up during summer. Hence, this source is not used for the new system.

Currentlv used sources used in new system

Girubari Khola Water Supply System: It is located in ward, no 5, Satakon. The length of
pipe is about 8.0km from intake to WTP/ RVT (Dehidanda).' The low height dam (about
2mheight) having gabion and RCC cutoff wall constructed across the river to divert the water
into collection chamber. 4 pipes of each 110mm dia HDPE perforated at upper haif are laid to
receive the water from filter/ gravel and allow into collection chamber. The collection chamber
is provisioned with two number of HDPE pipes of 140mm diameter. One pipe is used and
angther pipe is kept spare, The fransmission pipe has 90mim dia and has leakage at several
locations and pipe is sliding at kholsa crossing. The pipes are very old and exposed on the
ground: Currently, it is supplying about 4-5 Ips water. This can be increased with proper
construction of intake, addition of collection chamber and resizing the transmission pipe. Tha
source has more than 40 Ips discharge. About 26lps is wuthdrawn from the source in new
system.: : :

During. inception visit, it was observed that the height of RCC wall is enough and existing
gabion wall needs to repaired and added. The water is collected upstream of the low height
dam. The additional collection chamber is cohstructed and the number of perforated pipes is
mcreased to extract the water into new and existing collection chambers

The transmission pipe is replaced by new to cater the designed discharge. The transmission
pipe size has been chosen to supply water for rainy and summer season to decrease the
pumping cost. :

Pathar Khola Water Supply System: |t is located in ward no. 4. The length of pipe is about
2.50 km from intake to WTP/ RVT (Shivalaya). The low height dam (about 2m height) having’
gabion and RCC wall constructed across the river to-divert the water into cotlection chamber.

3 pipes of each 140mm dia HDPE perforated at upper half are Ia:d to rece:ve the water from
filter and allow into collection chamber,

The collection chamber has 140mm dia HDPE pipes and breakdown into 80mm 90mm 63mm
dia pipes to reach water into WTP/ RVT. Currently, the perforated pipe is clogged and water
is directty supplied into collection chamber, The transmission pipe has leakage at several
locations. The pipes are very old and exposed on the ground. The source has more than 12
Ips discharge. About 8 Ips is withdrawn from the source in new system with proper
rehabilitation of intake and reptacement of pipe in the transmission main. '

During field visit, it was observed that the height of RCC wall is enough. The existing
collection chamber is rehabilitated and the number of perforated pipes is increased to extract
the water into collection chamber. The transmission pipe is replaced by new to cater the
design discharge. The transmission pipe size is chosen slightly higher to supply more water
during rainy season and summer season 1o decrease the pumping cost.

Betai Khola Water Supply System: It is locaied in ward no. 2. The length ef p|pe is about

2 .50 km from intake to WTP! RVT (Dehldanda) The intake is safe and ne _RCC cutoff_ wall,
some gabion works for side protection. 3 pipes of each 63mii; 63mm and-75mm pipes are
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214,

laid parallel in- transmission main. The pipes are exposed above ground and crossing from
suspension bridge of Girubari Khola to reach water into WTP/ RVT. The transmission pipe
has leakage at several locations. The pipes are very old and exposed on the ground. The
source has more about 10 Ips discharge. About Slps is withdrawn from the source in new
system with reconstruction of intake and replacement of pipe in the transmission main.

The survey revealed that targest numbers of household about 81.4% (3277) and 12.4% (500)

. are fetching water from private taps and public taps from the existing water supply system

bj

215,

218,

¢)

217,

218,

~ be the tariff only they need water in sufficient quantity.

219

respectively. Whereas, minimum numbers of households rely on well/ spring/ stream/ rain

water harvesting etc. All households reported that they use same source of water for all

purposes as drinking, cooking, bathing, washing clothes, watering in kitchen garden etc.
There is treatment plant in existing systerms but it is not well functioning and size is not
enough. Hence, the water is directly supplied into RVTs and distributed in the service area.

i

Consumption Level

The survey team has collected the information related to water consumption level during dry
and wet season in the service area. Due to use of water from private/ public tap and well,
spring, dhungedhara, consumption pattermn and quantity do not vary between two seasons.

The survey revealed that the water consumption level of each household is found to be 199
liters per day and spent total time of about 42.4 minutes (per trip about 8.5 minutes) to
fetching water, Similarly, the total trips for collections of water are about 7.1 trips daily. The
per capita per day consumption is about 37 liters per day '

Operation Costs & Current Tariff

There is existing piped water supply system. In addition, the communities are dependent in
hand pump, tube well, kuwa, pond etc. The communities are ready to pay handsome amount
for piped water for the proposed water supply and sanitation project. They are aware of the
quality of supplied water and economic in comparison to the water rate of vender. Hence, the ,
communities are ready to pay the water tariff reasonably fixed by the committee.

| Now, they are fetching water through' khola, hand pump, kuwa, where the tapped aquifer is

easily susceptible to pollution and contamination. As there is hardship of water during dry
season, quality of water is not good and found poliuted, they are ready to pay whatever may

Currently, the WUSC is collecting minimum water tariff for the consumption of first 10cum is

- NRs 150.00, then after 10-20 cum consumption apply NRs 17 per cum, 20-30cum

d)

220.

"53.6.2

a)

221.

consumption apply NRs 20 per cum and more than 30cum consumption apply NRs 28 per

‘cum. This shows that the community is familiar with water tariff and ready for that.

- Problems of the existing system

The problems of the existing water supply system in Hupsekot Rural Municipality are as
follows:

+ The exisitng water treatment components requires repair and maintenance.

+ The intermittent supply s_ysterh of the existing water supply system is not sufficient to
meet the water demand of the increasing poputation; '

Existing Sanitation Situation
Sanitation Facilities

The survey shows that out of total 3652 households, about 95% (3469) have water seaied
latrine where as 2.3% (25).0f total househokds have pit latimes. About 0.7% (25) have
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222,

ventilated pit latrines. whereas 0. 1% (2) of total househoids are. using cnstern flush type of
. fatrine. The table below gives the information regardlng ‘the avaﬁablllty of the latrine facility -
within the project area. : - :

Table 5-XVill:Coverage of sanitary facilities

S.N. Type of Toilet Ward & Total %
B T 3 | 4|

1 Pit Latrine : 51 6 151 7| 83| 23

2 ventilated Pit Latrine 171 8! 25| 07

3 | water Seal/Pour Flush | 1149 | 422 | 1553 | 345 | 3469 [ 95.0
.| #__| Cistern Flush Latrines 1 1. 2] 041
) 5 | Others 1 1] 00

6 | No Toilet o| 4| 520 7| 72| 20

| Grand Total | 2215 | 432 | 1637 | 368 | 3652 | 100.0

Sowurce: Socio-economic Survey, 2018
Drainage Facilities

There is provision of storm water drain along the main market area at both side of road. The
service area is Jocated in mild slope terrain, hence, there is no water logging problem

"~ foreseen. The WUSC has not prioritized to construct storm drainage at this stage.

c)

223

d

224,

Wastewater Management Practices

Almost all households in the urban areas have their own latrine with septic tanks. Similarly,
private toilet with septic tank has been constructed in some households in rural area also.
Such -toilet with septic tank has been constructed in more than 61% HHs of service area:
Hence, it is concluded that the people of the service area are much more aware in sanitation.

Solid Waste

The sampled survey among 210 households revealed that 83.80% (134) are disposing
domestic solid waste in the pit near to the house while none of them are disposing their
wastes by private collector. Similalrly, it is also observed that 36.20% (76) are disosing waste
in the waste bin managed by the local authority.lt was observed that the respondent have
sufficient knowledge about the solid wasté management issues that may affect the public
health and surrounding enwronment The detalled information are gwen in the table below:

~ Table 5-XIX: Exlstmg Solid Waste Management Practices

Ward -

SN. | - WASTE MANAGEMENT : Total | %

1 2 3 4

Pit Near to House 13 t 60 | 46 | 15 134 63.8

| Private Collector _ : olo|o0o] o 0 0

Waste Bin Managed by YDC/Municipality 9 3 45 | 19 76 36.2

= w|nl e

Other . 0 0 0 ] 0 0]

Grand Total 22 | 63 1 91 34 210 100

5.3.6.3
225.

Source: Socio-economic survey, 2018
irrigation

There are various irrigation systems within the project town. Like, Sprinkle lirigation System at
Baseni, lrrigation System at Durlunga and various other small irrigation systems. i
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. 5.3.6.4 Transportation

 226.. . Transportation facilities are available in Hupsekot Rural Municipality. For transportation
' " regular buses/micro /sumo services are available from New Buspark, Koteshwor and Kalanki
of Kathmandu which heads to Hupsekot. It takes about 5 to 6 hours to reach Hupseot from
Kathmandu. Similarly, local bus/micro services are available from Hupsekot to Kawasoti and
Narayanghat. The nearest airport is the Bharatpur airport, where daily flights from Kathmandu
provide their services. The project area is about 42.2 km far from this airport. Various local
transporation services are available to reach the airport.

53.6.5 Communication and Electricity

227.  There is provision of regular services of landline phone and mobile service within the project

: area, All kinds of modern telecommunication services are available at the reasonable price.
Major national daily newspapers as well as local newspapers are available within the project
town early in the morning.

228.  The project area is well connected to the national electricity grid provided by National
. Electricity Authority (NEA) and hence, 24 hours supply of electricity is available in Hupsekot :
Rural Municipality.

5.3.7 Water Use Right and Downstream Users

229. . During the social survey, details information of existing water supply facilities of the prbject

area has heen collected. The survey reveaied that the largest numbers of household about

81.4% (3277) and 12.4%(500) among 3652 total HHs are fetching water from private tap and

public fap by existing -water supply system respectively whereas, the least numbers of
households rely on well'spring/stream/rain water harvesting etc. As per our study, the-
exisitng water supply system has been using the same sources including Girubari Khola,

Pathare Khola & Betahi Khola and ail these sources have been propsoed for the proposed
system. Hence, there is no chance of confiict regarding the water use right for the proposed

system.

230. During field study, details on the downstream users have also been collected. As per the
study, there exists irrigation canal 200m downstream of the proposed Girubari Surmp Well
site. This canal is used by the users of the proposed service area. However, from the
technical point of view, no impact on the downstream users has been assessed as the
existing supply system ‘has also using the same source since years and no impact on the

. downstream users has been experienced and recorded either.

5.3.8  Archeological Areas/Sites

231.  There are local temples at various locations within the project areas as would be expected in
' .a typical Nepali urban centre. This project town is famous for various historically important”
monuments and culturally important places like Rudrapur Gadhi Palace of Rudra Pratap Sen,
Golpokhari Shanti - Park, Historical Magar Museum, Durbar Thumka and Mavyurpokhari
belonging to Mythical Period

- 5.3.9 Local Institutions
5.3.91 Water Supply and Sanitation User’s Association

232.  The project has been conceptualized on community based and participatory approach. -
Almost one third of the project cost has to be mobilized and shared by the community. The
~community is responsible for operation and management of the system after handover the
~ project. So, their active: involvement in the decision- -making regarding project preparation/
design, implementation, operation and maintenance has to pe ensured. In this regard, they

are represented in project related activities. The WUSC; taioe})necessary decision on hehalf of -

the consumer community, mob:ltzes necessaiy fund for prcueot implementation as up- front
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233.

234

235.

. 53.9.2
236,

5392
237.

cash and ass:ste PMG!WSSDO!ICG Engmeer for the. prolec:t mplementatlon The WUSC |
makes necessary arrangement after completlon of. operahon and maintenance perlod of the
project. : :

The existing Deurali Hupsekot Water Supply and -SanitatiOn' Committee consists of 11
members representing from various clusters within the service area. The executive committee
consists of 9 male and 2 female members and none of female member are working in key
executive post of WUSC.

Initially, the WUSC was formed and registered in 2054 BS in Water Resource Committee,
Nawalparasi as per the Water Resource Act-2049 and Water Resource Rule 2050 and
involved in management and improvement of the water supply system in Deurali Hupsekot.
The existing committee, comprising of 11 members, were formed for the proposed water
supply system ‘This WUSC s registered as per GoN rule and regulation. The Name list and
position of the WUSCs are tabulated below:

Table 5-XX: Members of Deurali Hupsekot WSSP

S.No. Name ' ' © . Position
1 Mr. Mek Bahadur Pulami _ Chairman
2 Mr. Fagaraj Pandey Senior Vice Chairman
3 Mr. Guru Prasad Subedi Vice Chairman
4 Mr. Bhim Narayan Regmi Secretary
5 -Mr. Lat Bahadur Serpuja : Vice-Secretary
6 Mr. Mani Pa:m'cleyr : Treasurer
7 Mr. Nabal Singh Damai _ Member
8 Ms. Durga Devi Khanal - Member
9 Ms. B'ha_gweti Pandey .| Member
10 Mr. Shyam Prasad Lamsal o Member
11 | Mr. Yam Bahadur Somai Mermber

" Source: DEDR 2019

It is intended that the WUSC will assist the PMO to implement the proposed project and it will
operate and maintain Deurali Hupsekot Water Supply System to provide regu[ar and quality
drinking water to the consumers.

Governmental Organizations/INGOs/CBOs

There are various govemnmental organizations that includes Nepal Telecom Branch, Nepal
Electricity Authority, Hupsekot Rural Municipality Office, Police Station, Municipality Post
Office efc. are “available in the project town. Various financial institutions (Banks &
Cooperatives) are existing in the area and providing services to the community. The existing
financial institutions include Rastriya Banijya Bank, Siddhartha Bank, Global IME Bank, Mega
Bank Nepal Limited, Nepal SBI Bank, Century Commercial Bank Limited, Global IME
Laghubitta Bittya Sanstha Ltd., Hajurko Bachat, Womi Microfinance Bittiya Sanstha Ltd., etc.
Similarly, some small cooperatives are also actively involved in the project area.”

Other Development Activities

Industries: There are various small scale scale industries like Ply Industries, R e Mills,
Poultry Farming, Furniture Industries, Dairy Industries efc. in the project town, 81 larly, the
initiation of Mining. Iron Ore Industries is gaining ground as the construction fread leading to
the iron reserve site has opened up . The survey also sl bws that there ar @arléus hotels &
lodges available w;thln the pl’O]eCt area that have been boostlng the econom tlwtles of the
project town. ( 1

P ey
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238.  Agricultural Development: The areas adjoining the project area even within the municipal
boundary are good for agriculture. The survey report shows that around 62% of totai
_population of the project area is dependent upon the agriculture products. The area is famous
for its paddy production. The major crops produced here are paddy, wheat, maize, and

seasonal vegetables.

e e, e
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8 :.:ANALYSJS OF. ALTERNATIVES 5

6.1

24Q.

6.1.1

241.

242,

243.

244,

245,

248.

W|th and Without Pro;ect Alternatwes

Analysis of the alternatives of the proposed project is another important process of IEE study
that will help to assess the feasibility of the project in regard to technical, environmental &
social aspects. Primarily, this involves two aiternatives that includes "Without Project’ or "Do-
nothing” Alternative and "With Project” Alternative.

Without Project Alternatives or Do-nothing alternatives

- Without Project" or "Do-nothing” Alternative conducted study on the existing water supply

system to analyze the existing condition of the project town in the absence of the proposed
project.

The study shows that there is provision of water treatment plant in the'existing water supply.
system. However, it requires repair due to leakage problems. Similarly, aprt of public & private

{aps, people of the project town are dependant on well/ springf stream/ rain water harvesting

etc. where the tapped aquifer is easily susceptible to pollution and contamination. Though
there are not any evidence of impacts of untreated water on the lives of local people at
present situation, there is possibility of incidence of water-borne diseases in the future due to
continous consumption of unreliable water. This results in the health hazards in the project
area that will in turn expose the surroundings to environmental problems.

There are various but small existing water supply systems. The existing water supply systems
within the project area is intermittent and is not able to meet the increasing demands of the
increasing population of the project area. Insufficient water supply compels them to control
the use of water for various purposes even for sanitation practices. Lack of water in the
sanitation practices like flushing of water after use of latrine, bathing, washing clothes etc. will
demote the domestic hygiene of the project area. This may pose outhreak of diseases like
Typhoid, Cholera, Dysentry etc. This may in turn result in various environmental problems,

‘Without Subproject’ or ‘Do-Nothing’ alternative toughens the chance of the occurrence of the
abovementioned threats to the environment of the project area. Without subproject, people of
the project area continue to consume the partially treated or untreated water from the existing
water supply system. This may increase the risk of bacterial infection resulting health issues
that obviously can.have impact on public health, animal health and the health of the
ecosystems. Similarly, 'Do-Nothing’ alternative constrain the locals to be content with the
intermittent water supply service.

This would further impede (i) further social and economic development of the municipality, (i)
fundamental right related to health as guaranteed in Constitution of Nepal (Article 35) that
says that "Every citizen shall have the right of access to clean drinking water and sanitation”,

. (iii} Goal of National Urban Water Supply & Sanitation Sector Policy,2009 (Final Draft) to

ensure the socio-economic development, improved health status and quality of life of urban
populatlons including the poor and marginalised, through the provision of sustainable water
supply and sanitation services and protection of the environment and {iv) Nepal's delivery of
its commitment to SDG 6th to increase the proportion of the population with sustainable
access 10 safe drinking water and basic sanitation.

Beside this, ‘Db-Nothing’ alternative has one positive aspect as it may prevent the service

area of the project town from the susceptibility towards the anticipated environmental,impacts
of this proposed project. However, for this only positive aspect, it is irrationalsto ighore the
hardship that locals of this project town are facing for safe reliable and potabte_‘-Wéter, Hence,
‘Do-Nothing’ alternative is the better option to be followed in order to get ridof, the anticipated
environmentat impacts as these environmental imipacts can either be avmded or mintmlzed by
suitable mitigation measures. ) L ; §
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6.1.2  With Project Alternative

247. With Project Alternative was also analyzed by envisaging the likely benefits of the proposed
project. The analysis shows that the proposed sub project is the best alternative to overcome
the aforementioned threats that is likely to occur in the absence of this subproject. With the
Subproject alternative, 21,601 (including rental 2,254} popuiations (2018) is benefitted from
adeqaute, safe, reliable and potable water supply & sanitation service. In overall, the ‘with

- subproject alternative’ brings about the improved public health and living environment that wil)
contribute to improved-quality of life in the project municipality.

248, Hence, the ‘with project’ alternative contributes to the realization of the Updated 15-Yr
Development Plan for Small Towns Water Supply & Sanitation Sector, compliance with the
fundamental right related to health as guaranteed in Constitution of Nepal (Artlcle 35),
fulfillment of Goal of National Urban Water Supply & Sanitation Sector Policy,2009 (Final
Draft) and the delivery of Nepal's commitment to SDG 6.

249,  Along with this, the limitation of "Without Project” Alternatives continuous water supply
system, treatment system and susceptibility to water borne diseases leads to choose "With
Project" Alternative. The proposed sub project is the best alternative to overcome the
aforementioned threats that is likely to occur in the absence of this subproject. This "With
Project” Alternative also involves analysis of alternatives to assess the most cost-effective,
reliable and efficient system that can serve the design population. The alternatives regarding
"With Project” Alternative is described in detail in the following section.

6.1.21  Alternatives Relative to Planning and Design

250.  As per Feasibility Study Report by PPTA team, the system design for the town has been done
under two scenarios. The optimization of a proposed water supply system can be done
regarding system layout, alternative technology, alternative materials and alternative
source. In case of Deurali Hupsekot WSSP, the development of system altemnatives has been
done using alternative source and additional service areas.

i)  Alternative Sources

251.  Various alternative sources are available in the nearby vicinity to meet the overall demand for

' this project. The alternative | uses (j) three gravity sources that includes Girubari khola, Betai
khola and Pathar Khola with combined dischargé 39 Ips and (ii) one pumping source ie.,
Girubari Khola with 12 ips discharge. The atternative 11 uses (i) three gravity sources that
inctudes Giruari khola; Betai khola and Pathar khola with combined discharge 39 Ips; (i) one
pumping source i.e., Girubari Khola with 12 Ips discharge and (iii) two sources that includes
Chapaha 1)ps (Gaida Pakha Khola).and Sankhadev 5lps ( Kuhi Khola).

i) AMernative Design -

252.  The environmental issues can be a deciding factor to choose the best alternative design
among the list of alternatives. The design of both proposed alternatives is environmentally
sound. In both alternatives, the structures from Girubarikhola, Betai khola, Patharkhola and
Girubari pumping to Girubari WTP/ RVT site remain the same. The total estimated
transmission pipe fine length from Girubarkhola, Betai khola, Patharkhola and Girubari
pumping to Girubari WTP/ RVT site is about 14,077.00m in both alternatives. The main
difference between the proposed alternatives is the use of sources and additional service
areas. Both alternatives are briefly discussed below:

a) Alternative |1 Supply Water from Three Gravity Sources and One Pumping Source

253. The three gravity sources Glruan -khola, Betai khola and Pathar khola has combined
discharge 39lps and Girubari khola pumplng has 12lps dlschargé o be kextraf:ted for the new. ..~~~
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water. supply system “The desagned dlscharge is. brought to the prOposed WTP and RVT

*location and distribute the -water to the dlstnbutmn $ystém~by’ gravity. The necessary
h treatment plant, service reservoir and other structures are designed as needed. The water
. treatment system is based on quality of water of the source:

The total estimated transmission pipe line length from Girubarikhela, Betai khola, Patharkhola
and Girubari pumping to Girubari WTP/ RVT site is about 14,077.00m. Separate

transmission line is provisioned for each source. The transmission line alignment is stable.

285,

256.

257

- 258.

259.

260.

This alternative covers 3,652 HHs of the service area.

b) Alternative II: Supply Water from Three Gravity Sources, One Pumping Source and Other
- Two Gravity Source in New Service Area

The three gravity sources Giruari khola, Betai khola and Pathar khola has combined
discharge 391ps and Girubari khola pumping has 121ps discharge to be extracted for the new
water supply system. The designed discharge is brought to proposed WTP and RVT location
and distribute the water to the distribution system by gravity. The necessary treatment plant,

. service reservoir and other structures are designed as needed. The water treatment system is

i)

based on quality of water of the source

The tota! estimated transmlssson pipeline length from Glrubartkhota Betai khola, Patharkhola
and Girubari pumping to Girubari WTP/ RVT site is about 14,077.00m. In addition, other two
sources are added for Chapaha 1lps (Gaida Pakha Khola) and Sankhadev 5lps (Kuhi Khola)
service area. The area is scattered and does not match the criteria of UWSSP. The
transmission main for Sankhadev settlement is about 17,610.00m. Separate transmission line
is provisioned. for each source. The transmission line alignment is stable. This alternative
cover 4,024 HHs of the service area. :

Selected Alternative Scheme

Environmentally, they are not much different and both of the alternatives have no such
environmental issues 0o, ' :

- Depending upon the location, alternative | needs treatment plant at two location for total

discharge i.e. 51lps. There is existing treatment plant for 10ips flow. New additional treatment
plant is required for the remaining flow. In addition, in alternative |, one set treatment plant is
constructed for Chapaha and other set will be constructed for Sankhadev. Both settlements
are rural nature. Hence, based on the location, settlement pattern, sources to be used,
alternative | is better than alternative Il.

- Major structures are provisioned at only two locations in alternative |, where in alternative Il

separate reservoirs and infrastructure are proposed at additional 9 locations. Hence, security

threat is more in alternativé: Il than in alternative 1. Similarly, the transmission length: in

alternative Il is more than alternative | and it réquires additional precautions for its safety.
Similarly, the additional service area of the alternative Il is scattered and not match the criteria
of UWSSEP.

The financiat indicator also indicates that the affordability percentage of the source alternative
| and Il is almost same. The affordability is in between 3%-5% in alternative | and 1.
Financially, in risk factor, both alternatives are similar despite of feasibility of both alternatives.
Altenative | is recommended for the detailed design because of the reliability of source,
transmission line route and safety precaution issues.

This indicates that the Alternative Il is unfeasible option for the project town ag per technical .
assessment. Hence, Alternative | has been selected as the best fea5|ble al rnatwe as this
altematlve is technically, enwronmentally and financially feasable
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-7 . ANTICIPATED-ENVIRONMENTAL IMPACTS

261.

71

262,

711
71141

a)
- 268.

264.
b)
265.

The anticipated environmental impacts are mainly categorized. into two viz., Beneficial

Impacts and Adverse impacts on tha basis of its negative and positive significance. This is
then further categorized into four impacts that includes i) Impact on Physical Environment, ii}
impact on Biological Environment, iii) Impact on Chemical Environment and iv) Impact on
Socio-economic Environment, based upon the effects on the existing environment. These
impacts are sub divided into three categories based upon the project phase that includes i}
Design Phase, ii} Construction Phase and iii) Post Construction (Operation & Maintenance)
Phase. These impacts are discussed below in detail . -

- Beneficial Impacts

The development of water and sanitation facilities will have numerous beneficial impacts on -
individuals as well as to the enti'e community. Availability of clean and adequate drinking
water and sanitary facility are basic human needs. Also, any development efforts aimed at
improving water and sanitation needs of an area will significantly contribute towards improving
the quality of life of that area. Some of the major beneficial impacts of the project are
categorized below:

Impact on Socio-economic Environment
Construction Phase

Employment Generation

The project provides direct employment opportunities to the local people of the project area.
The construction activities of the proposed project offers the locals a grand opportunity to be
engaged in the proposed project activities as either skilled or non-skilled workers in terms of
their proﬂmency The main target group for this benefit is People relying on daily wages. The

- socioeconomic survey shows that mlnlmal percentage 2.71% of total 3652 households have

to rely on daily wages. Hence, this project is beneficial to this 2.71% of total households. The
amount of money earned by the local people somehow increases the local economy thereby
reducing the chances of seasonal migration of the local people depending upon daily wages
works to survive.

The impact is direct in nature, local in extent, high in magnitude and short-term in duration.
Skill Enhancement

The constructzon of the project not only prowdes direct employment opportumtles but also

266.

c)
267.

ensure the transfer of skills and technical proficiency to the local workforce. The project
activities such as construction of intakes, treatment plant, valve chambers, buildings, public
toilets ‘etc. will provide transferable skilils. In future, these skills can be a plus point for the
locals in any relevant work as such. Hence, this benefit is targetted to the local people relying’
on daily wages and those to be mvolved in labor works of this proposed project.

The impact is indirect in nature local in extent medium in magnitude and long-term in
duration.

Local trade and business opportunity

The proposed project directly adds in building business opportunity within the area. As
construction work involves a lot of human rescurces, some grocery stores and agriculture &
livestock products may gain a momentum in the vicinity of the construction site. This in turn
boosts the locai trade and business sector. Similarly, the procurement of locally avaitable
construction materials hefps to improve the local trade and business opportunity. The main
target group for this beneficial impact is local people involved in local business sector. The
socioeconomic survey shows that about 5.15% (188) and onty 0.30% (11) of total 3652 HHs
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268.
7.1.1.2

269,

- 270.

271.

272.
a)
273

274,

275

<)
276.

277.

are involved in business and mdustfy sector respectlvely Though the farget group quantity is
not so significant, the enhancement of local trade & business oppodumty is frmtful to these
people This can further boost the local trade & economy. -

The impact is direct in- nature, locat in extent, medium in magnitude and lon'gvterm in duration.

Operation Phase -

Improved health and hygiene

Deterloratlng water quality and unsanltary conditicns are often the causes of waterborne
communicable diseases. The socioeconomic survey revealed that the cases of waterborne
diseases such as diarrhoea, dysentery, stomach ache and skin disease etc. are found very
few in numbers. Similarly, cases of mortality by water related diseases are nil. However, it is
not certain that this condition will be welfl maintained in the future too. The provision of water
treatment plant under the proposed project components provides solution to this uncertainty.
After the implementation of the project, easy access to safe & potable water helps to reduce
the chance of occurrence of water-borne communicable diseases within the project area in
the future. This also helps them in bringing a decrease in medical expenses that may require
to be incurred if any incidence of water borne diseases is observed.

Similarly, the proposed project also ensures improved hygiene of people of the project area
through the provision of two public tollets and two institutional toilets as these sanitation
components inculcate good sanitaton behaviour of people and contributes towards betterment
of sanitation facilities.

As this proposed project aims to provide safe, reliable & potable drinking water supply
services and sanitation services through provision of public & institutional toilets to the
proposed service area of the project town, the main target group of this beneficial impact are
the beneficiaries or people residing in the service area of this proposed project

The im paét is direct in nature, local in extent, high in magnitude ahd long-term in duration.
Increased economic opportunity

Reliable Water Supply System is one of the most important infrastructures for the urban
development. Hence, this proposed project increases rural-town migration due to availability
of better infrastructures. This boost economic level of the town. The increased economic level
increases the value of the land, thereby uplifting the economic status of the focal people.

These benefits can be maximized by ensuring regular mairitenance of water supply and
sanitation componenits and by promoting land development activities in the area. The main
target group for this beneficial impact are people of the service area involved in business &
industry. :

The impact is indirect in nature, local in extent, mecuum in magnitude and Iong -term in
duration.

Social Empowerment

Social Empowerment refers to the process of self empowerment enabling to overcome the
sense of powerlessness in the society. This covers Gender Equity, Women's Participation
and Social Inciusion. The proposed project enhances this social empowerment through
various capacity building programs. Gender Inequality that is still prevailing within the project
town is expected to be eliminated through the implementation of the proposed project.

The scoioeconomic survey revealed that major household works sugh a/s cleanmg of houses,
washing clothes, child care, cooking, rearing animals, and fettmhg drinking water _is
considered as work of women. As per the sampied househoﬁ:l_ sUrvey carried out in 2018,
58% of female are observed 1o be involved in water fetchmg étorage aﬂd 42% of male are
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observed to be involved in this activity. This indicates that women are more responsible for
* fetching water in comparison to the men. As the proposed project aims to provide water
supply. service to each household through private connection, easy access to safe & potable
water through the implementation of this proposed project contributes towards their
betterment. It is because the time that may be spent for fetching water is saved and utilized in
various other activities. The improved water supply system contributes towards their better
health-and hygiene through the provision of safe & potable water. This in tumn ensures the
maintenance of health & hygiene of other family members as the sampled survey also shows
that 60% of female are involved in taking care of family members especially children and
senjor citizens.

278.  The proposed project also encourages women participation in the project related activities by
enforcing at least two women in water user's committee. As per the Table V-12 given above,
two fefale members are appointed as general members of Deuralj Hupsekot Water Supply

" Users & Sanitation Committee. Though they are not appointed in key positions, their
involvement in WUSC boost their confidence and decision making ability. Similarly, it also
provide them opportunity to actively parttupate in meetings, discussions and many other
relevant programs.

279.  The socioeconomic survey revealed that in comparison to men, women have much more

work load regarding household activities as the gender inequality is still existing in emerging

~ urban areas like Hupsekot Rural Municipality. Hence, women of the project area are mostly

entangled within the household activities. The involvement of women members in WUSC can

be the exemplary effort to encourage other women to come out of the cocoon within which

they have been entwined by household activities for decades and isolated from the scoiety.

The proposed project gives emphasis on various activities like stakeholder consultations,
meetings etc. to persuade women to actively partipate in project related activities.

280. The pfopoéed project also expects to 'enh_ance the condition of underprivileged people (Dalits
& Poor People} by making them involved in various programs organized under the proposed
project. Hence, this proposed project has also prioritized Social Inclusion.

281.  The impact is indirect in nature, local in extent, low in magnitude and long-term in duration.

282,  Overall, the Project will lead to enhanced public health and urban environment, significantly
contributing to the improvement in the quality of life of Hupsekot Rural Municipality residents.

283.  To sustain the positive outcomes, effective operation, and maintenance guided by an O&M
manual that contains Water Safety Guide, among others, is essential. Continuing hands-on
training of WUSC in EMP implementation particularly water quality monitoring is necessary. .
The summary of impact matrix of beneficial issues of the project is given in Table 7-1. '

Table 7-: Summary of Impact Matrix of Benefi cial Issues of the project

Beneficial Impacts Impact Rating

- Nature [ Magnitude | Extent | Duration | Rating
Construction Phase
Emb_loyment Generation D H (60) L (20) ST (5) Very S{?Sn}iﬂcam
Skill Enhancement 1D M (20) L (20) LT (20) Very S(Eisgon;ificant
Local Trade and Business D M (20) L {20) LT (20) Very S(iagor;iﬁcant
Operation Phase T -
Improved Health and Hygiene D H (60) L (20 LT (20) Very ﬁgg;ﬁcant

Increase Economic Opportunity | 1D M (20} L(20) | LT (20) | Very Significant
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" Impact Rating

Beneficial Impacts Nattjré | Magn‘i{l‘l—de Extent- | Duration Rating
_ T N e | (80)
Social empowerment D L0 | L{20) LT (20) Significant (50)

Source: National EIA Guidelines, 1993 & IEE Field Study
Note: Scoring is done based on following;

Nature of Impact: D = Direct; IN = Indirect;
Magnitude, H = High (60); M = Medium/Moderate (20) ; and L = Low (10}
Extent, R = Regional (60), L = Local (20); and § = Site-specific (10)
Duration, LT = Long-term (20), MT = Mediun;i;terrT-\ (10); and ST = Short-term (5)
The pointsfscoring are taken from the National EIA Guidelines, 1933
Significance of Impact |
Total Score: More than 75 ; Very Significant
50-75 . Significant
Less than:50 : Insignificant

7.2 Adverse Impaéts

724 Impact on Physical Environment
7.21 A1 . Design Phase _
. a) Soil Erosion & Slope Instability

284, During' design phase. there is possibility of incorporation of sloped areas due to which
construction activities in such area may result in soil erosion and slope instability.

'285.  The impact is direct in nature, local in extent, medium in magnitude and short-term in
duration.

7.21.2 Construction Phase
"a) Soil Erosion & land surface disturbance

- 286. Excavation and digging of trenches during construction has the potential to cause erosion and
cave in thereby causing soil erosion, silt runoff and unsettling of street surfaces as the bazaar
area lies on the top of the hifls. Unorganized disposal of the excavated earth can disturb the
street surface and decrease the value of the area where it is disposed. The activity as such
will be a discomfort to the road users and inhabitants.

287. Similarly, the proposed project invoives the construction of Internal Access Road that includes
500m tength of gravel road. The construction activities for this may result in Slope Instability
and Landslides due to site clearance and earthwork excavation works.

283.  The impact is direct in nature, local in extent, medium in magnitude and short-term in
duration. :
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b)

289.

290.

¢}

291,

292,

293.

d)

294.

295,

296,

297.

Spoil Disposal & Gully Erosion

Inappropriate disposal of spoils from the construction activities may .result in gullying and

_erosion of spoil tips especially when it is combined with unmanaged surface water runoft. This

leads to destruction of vegetations, damage to agricultural lands and destruction to private
property. This affects the people possessing those agricutural lands as well as the anticipated
properties.

The impact is direct in nature, local in extent, medium in magnitude and short term in
duration.

Air Pollution

There can be greater impact on air quality from the inadequately managed or haphazard
project activities that includes: (i) earthworks such as clearing, grubbing, excavations, and
drilling especially during dry seasons; (i} demolition works; {iii} stockpiling of natural
aggregates, excavated materials and spoils; (iii) transport, lcading and unloading of natural
aggregates; (iv) movement of construction-associated vehicles; (v} on-site concrete mixing;
{vi) burning of firewoods for cooking & heating in work and labour camps; {vii) construction of
sanitation components at core bazaar area {Jhyalbaas Area) and (viif) open burning of solid
waste by workers. '

These activities may increase dust, carbon, monoxide, sulfur oxides, particulate matter,
nitrous oxides, and hydrocarbons in the air. This affects the construction workers, people
residing in this area and the passers by.

The impact is indirect, local to reglonal in extent, medium in magnitude and short-term in
duration.

Noise Pollution

Noise-emitting construction activities include earthworks, rock crushing, concrete mixing,
demolition works, movement and operation of construction vehicles and equipment,

‘construction of sanitation components at market area and loading & unloading of coarse

aggregates. The significance of noise impact is observed to be high in areas where noise-
sensitive institutions such as heaithcare and educational facilities are situated. This may
affect the construction workers, people residing in this area and the passers by.

The impact is direct in nature, local in extent, high in magnitude and short-term in duration.

‘Generation of solid waste & wastoé_water from construction sites and worker's camp

During construction phase, generation.of solid waste & waste water from the construction
sites and workers camp are likely to create nuisance in the susroundings. Soil runoff from the
construction ‘site may lead to off-site contamination (particularly during rainy season).
Similarly, Improper disposal of construction debris may lead to off-site contamination of water
resources. Construction activities during construction of sanitation components at market
areas may generate construction wastes creating nuisance and hindrance to the
surrroundings of busy market areas like Jhyalbaas & Julkepani area. Unmanaged solid waste
& effluent from workers camp may contaminate the surroundings. This can affect the
construction workers, people residing in this area and the passers by.

‘The impacts are direct in nature, local in extent, medium in magnitude and long-term in
duration.
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- f)

. 298,

299,

9)
300.

301.
h)

302.

303,

304.

- 305.

306.

7213
a)

307.

308.

Accldental Leakage or Spillage of Stored FueIfChemlcals

Durlng construct:on phase, there will be requirement of storage of fuel;’chemlcals Durmg the
process of storage and handling process, there is possibility of dccidental leakage or spillage
of stored fuel/chemicals, If not removed quickly, the spilled chemicals/fuel may be absorbed
by the floor.This may lead towards the contamination of soil & water. This wilt affect the
community living around this area.

The impacts are direct in nature, local in extent, medium in magnitude and long-term in
duration. '

Impact on Land Use Pattern

The project components that includes WTP/RVT, Transmission Mains, Public Toilets, Office
Buildings, Guard Houses and Dosing Stations require total area of 11,082.37 ni of the land of
the core project area as mentioned in Sub Section 2.6.1 a). This requirement establishes the
need to occupy significant area of the land within the core area. This may affect the current
land use pattern as the land to be used for the construction of these components could be
used for other purposes like agricultural, residential etc. This effect is direct in nature.

The impact is direct in nature, local in extent, medium in magnitude and long-term in duration.

- Disruption to Natural Drainage

The pipe laying works along ROW of the public road within the service area of the proposed
project may disrupt the exiSting natural drainage system as the natural drainage flow may be
interfered by the construction activities that includes earthworks, backfilling,stockpiting
etc.This ¢an have' significant consequences like Localised Flooding, Channel Erosion,
Landslides etc affecting the residents of that area.

The impacts are direct in nature, local in extent, medium in magnitude and long-term in
duration. -

Haphazard Disposal of Dismantled Debris

The proposed project also involves dismantling activities for rehabilitation of existing intakes,
for pipe laying works and other miscellaneous works. This will result in the generation of
dismantled debris, . :

Similarly, after the completion of construction works, the temporary facilities like labour
camps, stockpiling sites, -temporary toilets etc. needs to be dismantled immediately. The
dismantled properties in the form of debris if not properly and instantly disposed off, may
create nuisance in the surroundings. This may degrade the environmental quality. This affect
the people living nearby the haphazardly disposed places and even the construction workers
dlso

The impact is directin nature, local in extent, medium in magnitude and long-term in duration.
Operation Phase
Impact on the Proposed Source

The three gravity sources Girubari khola, Betai khola and Pathar khola with sufficient flow is

proposed for the project. 1t is possible that withdrawal of water from these sources may affect
the normal source yield and the sources may dry out.. 7

The impact is direct in nature, local in extent, medium in magnitude and 1ong_-=te'rm'/in d'uration,
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7.2.2
7.2.21

e

309.

310. -
311,

b}

312.

313
314.

7.222

315.

Impact on Biological Environment
Construction Phase
impacts on Flora and Faunha

Major project components does not interfere any of the forest areas. Hence, there will be no
such effect on the existing flora & fauna. However, there may be requirement of clearing of
some bushes and shrubs along the proposed pipeline alignment i.e, from sump well to WTP
sites. The study shows that there is no requirement of cutting trees. Similarly, during pipe
faying works, some of the top secil may be lost. As some portion of transmission mains pass
through vegetated areas, during pipe laying works, the noise of construction activities may
affect the faunas living nearby these areas. '

Haphazard site clearing, parking, and movement of construction vehicles and equipment,
stockpiling results in unnecessary loss of vegetation & fauha beyond Project footprints.

The impact is direct in nature focal in extent, medium in magnitude and short-term in
duration.

.Impacts on Aquatic Life
During construction phase, nearby water bodies may be used by the workers for their daily

activities like waste disposal, sanitation activities which may pollute the river quality which in
turn lead the habitat of aquatic life towards risk.

Similarly, the construction works for the proposed sump wells -may also contaminate the
quality of exisitng & proposed sources affecting the aquatic habitat.

The impact is direct in nature local in extent, medium in magnltude and shori-term in
duration.

‘Operation Phase
Impacts on Aquatic Life
The effluent prodljced from the filter backwashing, if discharged directly into the nearby water

bodies, may pollute the water bodies endangering the existence of aquatic lives . This impact
will be more troublesome during dry season when the fiow will be less and self c!eansmg

- capacity of the river will be less.

316.
723 .

7234

317.

318.

318

The impact is direct in nature, local in extent, medium in magnitude and long-term in duration. -

impact on Chemical Environment
Construction Phase

impacts on Water Quality of the nearby rivers

During construction phase, there is high possibility of water resources to be polluted due to
the chance of disposal of solid wastes by the workers and poor sanitation behavior of the
workers. This lowers the water quality of these water bodies.Polluted water bodies is
detrimental to aquatic life as well as to the health of people relying mainly on the river and
streams as sources of water for drinking and other domestic uses.

Similarly, some sections of the distribution pipeline cross water bodies, exposing these

resources to risks of pollution caused by poorly managed construchon sediments, wastes and

hazardous substances.

The impact is direct in nature, lacal to regional in extent, medlum n)ne’gmtucie and short-term
in duration. : :
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7232 Operation Phase -

a)

- 320,

3.

b)

322,

323,
7.24

7.2.4.1

324

Impacts on Quality of Water Stored in Reservoir

lrregularity in the supervision of the operation of distribution system may lead to excessive
algae growth in service reservoir which may preduce toxins reducing the water quality within
the reservoir and this may cause serious illness in humans consuming water. The algal
growth may also impart earthy taste & odor.

The impact is direct in nature, local in extent, medium in magnitude and short-term in
duration.

Impacts on Water Bodies

The sedimentation tank requires periodic cleaning through periodic removal of sediments
settled down (Raw Sludge} at the bottom of the tank. The removed sediments or sludge from
sedimentation tank needs to be properly disposed. But, there is high chance of disposal of
sludge directly into the nearby water bodies. This will degrade the water quality of the river.
This impact will be more troublesome during dry season when the flow will be less and self
cleansing capacity of the river will be less.

The impact is direct in nature, local in extent, medium in magnitude and fong-term in duration,

Impact on Socio-economic Environment

Design Pha_se

Structural instability

Hupsekot Rural Municipality belongs. to hilly region as it falls.under inner terai region, hence, it
is prone to natural calamities like Soil Erosion, Landslides etc.. Though this impact is be
experienced during operation phase, this needs to be considered during design phase so¢ that
such possibility of structural failure can. be reduced to greater extent through safe design of

. earthquake resistant structures.

325.

b)
326.
327.

¢}

328.

- 329,

The. impact is indirect in nature, local in extent, medium in magnitude and iong-term in
duration.

Heaith & Safety of Community & Workers

During design phase, if the project components are designed without focusing on the health &
safety 6f community & workers, it will have greater impact on socio-economic environment.

The impact is indirect in nature, local in extent, medium in magnitude and long-term in
duration. '

Damage to the existing utilities

- During construction phase, if the proposed pipelines interfere any of the existing utilities, there

is greater possibility of those utilites getting damaged. This will create discomfort to the
people getting facilities from those damaged utilities. Similarly, there is also possibility of
some fraud people to take advantage of this impact and may make false claims for damaged
utilities. Though this problem appeéars during construction phase, its mitigation measure
should be considered during design phase. Henc?,’ this impact is categorized for design
phase. .

c
The impact is direct in nature, local in extent, /mediim in* magnitude and short-term in
duration. A _
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7.24.2 Construction Phase

a) . Community health and s_afety hazards

330,  Overall, communities will be exposed to cross-cutting threats from construction's impacts on
air and water quality, ambient noise level; mobility of people/goodsiservices, accesses to
propertiesfeconomic activities/social services; service disruptions, etc. Communicabie and
transmittable diseases may potentially be brought into the community by construction
workers.

331.  The impact is indirect in nature, local in extent, medium in magnitude and short-term in
duration.

b) Workers’ Health and Safety Hazards

332, Workers will also be exposed to the cross-cutting threats of the impacts above durfng
construction. Inadequate supply of safe/potable water and inadequate sanitation facilities;
poor sanitation practices on site; poor housing conditions; the handling and operation of
construction equipment; handling of hazardous substances; exposure to extreme weather and
non-observance of health and safety measures, pose additional threats to the health and
safety of construction workers. Construction workers may also be potentially exposed to
communicable and transmittable diseases in the community and the workforce.

333.  The impact is indirect in nature, Hocal in extent, medium in magnitude and short-term- in
duration.

¢}  Traffic Congestion

334.  The project town may' be susceptible to traffic congestion during transportation of construction
materials, construction of public toilets & institutional toilets at proposed market areas as well
as pipeline laying works that may provide discomfort to the passer-by & shopkeepers and -
may obstruct the daily activities of the people living in that area )

. 335, The impact is direct in nature, local in extent, medium in magnitude and shori-term i_n'
duration.

d) Public Protests
336. Due to the interruption of traffic flow, there is high chance of protests by the local people. This
-may interrupt the construction activities of the proposed project.

337.  The impact is direct in nature, local in extent, medium in magnitude and short-term in
duration.

€) | Disruption to Local Vendor's Business
338.  The construction works during pipe laying activities may disrupt local vendor's business as

the construction activities may obstruct their customers to have easy & direct access to their
shops. This may hamper their daily business activities. :

339, The impact is direct in nature, local in extent, medium in magnitude and short-term in
" duration.

f) Mobilization of Child Labor
340.  During construction period, there is possibility of mobilization of child labor by the contractors

which is against the Child Labor Prohibition Act, 2000 as child labor deprives children off their
childhood and their right to education,health, safety and moral development,
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341,

g)

342

343.
h)

345.

346.

347.
7.24.3

a}

348,
349

b)

350.

351.

The impact is indirect in nature, local in extent, medium in magnitude and long-term in
duration. '

Impacts on the Sustamablllty of Works

The terai. region of Nepal suffers great loss from the flooding events yearly. Though various
flash flood events were recorded in Parasi district in the past, the project district, Nawalpur,
despite of being neighbourood district, there are no such events recorded so far. But, we
cannot _i'gnore the fact that there is possibility of occurrence of such events in the future-within
the project town also. If this occurs during the construction period of the proposed project, this
may unsustain the project by causing damage to the unsettied/unfinished/uncured and/or
completed structures affecting their structural integrity.

The impjact is direct in nature, local in extent, high in magnitude and short-term in duration.

- Damage to the existing utilities

During the construction phase, while excavating the earth, there is possibility of the existing
water supply distribution plpellnes getting damaged in a few places particularly in the market
area. Similarly, the existing paved as well as unpaved road will also get damaged. This will
obviously create discomfort to the people and people will be deprived of regular facilities they
are getting from the existing utilities.

The im'pact is direct in nature, local in extent, medium in magnitude and short-term in duration

Impact on Downstream Users

During construction works at Intake/Sump Well site, there is chance of contamination of the
source water due to carelessness in the sanitation behaviour of workers. The consumption of

-contaminated water m'ay affect the health of the downstream users. However, this impact is

not so ‘significant as the socioeconomic study shows that no consumptive use of water has
been noticed upto 4 km downstream of the propesed rivers and there is no human settlement
area near the proposed sources. This water quality if found altered due to project activities,
this can be recovered after certain duration through self purification capacity of the rivers.
Nevertheless, as a preventive measure, some mitigation measures can be adopted.

The impact is direct in nature, local in extent, medium in magnitude and short-term in duration

OperétionPhase

Occupatlonal Health and Safety Hazards

Worker's exposure to, and/or mlshandllng of chemicals and other hazardous substances pose

health and safety hazards.

The impact is indirect in nature, local in extent, medium in magnitude and long-term in
duration.

Delivery of Unsafe Water

Unsafe water delivered due to any one or combinations of the following will have impact on
public health: (i} accidental human ésror in chiorine dosing; (if} accidental spill of hazardous
substances; (i) leaks. in the system; (iv) lack of environmental quality monitoring; (v}
inadequate maintenance and housekeeping; and (vi) deteriorating quality of groundwater
resource without parallel upgrading the water freatment process.

The impact is direct in nature, local in extent, medium in magnitﬂde ang long-term in duration.

TAECICON 3V |




IEE Report of Deurali Hupsekot WSSP -

¢)

352.

353,

d)

354.

355,
e}

356.

357.

358.

Impacts on Consumer’s Health

Irregularity in the supervision of the operation of distribution system may lead to excessive
algae growth in service reservoir which may produce toxins causing serious illness in humans
consuming water. The algal growth may also impart earthy taste & odor which may create
dismay to the consumers and this may result in customer complaints that may iead to protests
also.

The impact is direct in nature, local in extent, medium in magnitude and short-term in
duration. '

Impacts on Downstream Users

Consumption of :water from the proposed source may lessen the quantity gSf water at the
downstream duéito which downstream users may be deprived of sufficient duantity of water

~ they have been drawing regularly from the proposed source

The impact is direct in nature, local in extent, medium in magnitude and fong-term in duration.

Non-sustainability of Services or Completed Works

The critical impacts induced by climate change droughts are changes in temperature,
precipitation, which has varying conseguences not only on the ecosystem but on the
availability of water supplies. Climate change alters the hydrological characteristics of surface
water due to changes in seasonal rainfall pattern and surface run-off. This affects stream,
river and reservoir yields and recharge of ground water aquifers making water resources
difficult to manage and use. Good engineering design accommodates the climate change -
issies. This issue arises and results in disruption in smooth operation of water supply service
with the Operator's disregard of these impacts. Along with this, the unsustainability of the
_completed works may result due to the issues that include; (i) Lack of Sense of ownership &
Affordability; (il Lack of Ihstitutional Capamty & Policy Compliance and (iii) Ineffectiveness in
O&M.

The impact is indirect in nature, local in extent, medium in magnitude and long-term in
duration.

The summary of impact matrix of adverse issues of the project is given in Table 7-1.

Table 7-Il: Summary of Impact Matrix of Adverse Issues of the Proposed Project

Adverse Iss ués : Impact Rating
B Nature | Magnitude | Extent | Duration | Rating
~ | A} Impacts on Physical Enwronment :
i) Design Phase _
Soil Erosion & Slope ' .
Instability D M (20 L {20) ST (5) | Insignificant (45)
i} Construction Phase _ '
Soil Erosion & Land ; Insignificant
Surface Disturbances D M(20) -{20) ST6) (45)
Spoil Disposal & Gully ' Insignificant
Erosion D M (20} L (20) ST (5) (45)
T Very
Air Poliution o ID O M{20) R (60) ST (5) Significant
. i s (85)
Noise Pollution o | heo)
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Adverse Issues

~ Impact Rating

. _ Nature | Magnitude | Extent | Duration Rating
Generation of Solid Waste I o 3 o
& Wastewater from the I T ' Significant
construction site & worker's D M (20) L (20) LT (20) (60}
camp
Accidental Leakage or Sianificant
Spiltage of Stored D M (20) L (20) LT (20) d (60)
Fuel/Chemicals
impact on Land Use Pattern | D M@20) | Loy | LT(0) S.'g?ég‘;a”‘
Disruption to Natural o Significant
Drainage'; D M (20) L (20) L'l: (20) (60)
Haphazard Disposal of Significant
Dismantied Debris D M(20) L(20) LT(20) (60)
- iii) Operation Phase
impact on the proposed ' _ Significant
Source - D M {20) L (20) LT (20) (60)
B) Impacts on Biological
Environment
i) Construction Phase _
Impacts on Flora and : _ ~ Insignificant
Fauna D M (20) L(20) |  ST(5) 45)
Impacts on Aquatic Life | D M@20) | L) | ST®) '["S'%:g'fam
i} Operation Phase '
Impacts on the : : : Significant
proposed source D M (20) L (20) LT 20y - (80)
C) Impacts on Chemical
Environment
i} Construction Phase
Impacts on Water Very
Quality of the nearby D M (20) R (60) ST (5) Significant
rivers (85)
ii) Operation Phase
Impacts on Quality of : .. Insianificant
Water Stored in D M (20} L (20) ST (9) 9 45
Reservoir - (45)
Impact on Water ' Significant
Bodies D M {20) L (20} LT (20) (60)
D} Impacts on Socio-
economic
Environment
i} Design Phase
Structural Instability ID M(20) | L(20) | LT(20) |- Sig;‘é‘g‘;a“t
Health & Safety of ‘ /E Significant
M 20 HRTEN
Community & Workers D ( g;)f /1 (20) LT _(20) : - (B0)
Damage 1o the existing N . N[ Insignificant
D M:(20), :
facilities _ o (Of)’ .. L (20) ST6O) (45)
ii) Construction Phase N
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ad ' | Impact Rating
verse lssues _ Nature | Magnitude | Extent | Duration Rating
Community Heaith and - Insignificant
M T(5
Safety Hazards _ ID - (20) L (20) ST(3) (45)
Workers' Health and Safety Insignificant
Hazards D M (20) L (20) ST (5) (45)
_ Insignificant
Traffic Congestion D M@0) | L0 ST (5) ”3'9(2:5';3“
Public Protests D M@0y | L0 ST (5) '“S'Ez:g')ca”t
Disruption to local vendor's _ J Insignificant
business D M (20) L (20) ST (5); (45)
Mobilization df Child Labor | 1D M@0) | Loy | LT(0) S'g?ég‘;a”t
' Very
Impacts on the . N
sustainability of works D H (69)\ L (20) ST(5) Slg?g;ant
Damage to the existing Insignificant
facilities D M (20) Lo STO) {45)
impact on Downstream Insignificant
Users D M (20) L (20) ST (5) (45)
iii) Operation Phase
Occupational Health & ‘Significant
Safety Hazards D M (29) L(20) LT0) (60)
Delivery of Unsafe Water D M(20) | L(20) | LT (20) S'g(”ég‘;a“t
impact on Consumer's ' : , Insignificant
" Health - D M (20) L (20) ST(5) - (45)
Impact on Downstream Significant
Users D M (20} L (20) LT (20} (60)
" Non-Sustainability of Sianificant
Services or Completed D M (20) L (20) LT (20} 9
(60)
Works

Source: National E;‘A Guidelings, 1993 & IEE Study 2018/019
Note: Scormg is done based on following, _

Nature of Impact D= Dlrect IN = Ind:rect

Magnitude, H = High (60), M = Medlumeoderate (20);and L = Low (10}
Extent, R = Regional (60), L = Local {20); and S = Site-specific (10)

Duration, LT = Long-term (20}, MT = Medium-term (10); and ST = Short-term (5)
The-points/scoring are taken from the National EIA Guidelines, 1993,
Significance of Impact

Total Score: More than 75 @ Very Significant
50-75 : Significant
Less than 50 : Insignificant

" 350. The above given table shows that Air Pollution, Noise Pollution, Impacts on Water Qu'affty of
nearby rivers and Impact on Sustamabmty of works are evaluated as- Very Significant”.
However, if the mltlgahon measures’ as descrlbed above fpr these !mpacts ‘are propeﬂy:-._
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7.3

360.

adopted, these impacts would not be problematic for the project implementation. Apart of this,

" the Table 7-If also shows that some impacts are insignificant & some are significant. The best
‘way to mitigate these impacts is to follow the proposed mitigation measures and to implement

them effectively.

Significance of Impact Rating

The significance of impact rating as shown in the above table is that it helps to determine the
severity of each anticipated adverse impact. This helps to recommend suitable mitigation
measures for each impact on the basis of its severity. This also helps to allocate the budget
required for the implémentation of the proposed mitigation measures. As per the severity, the
impact rating act as a means of making policy and legislations more rational, predictable and
scientific. This also helps to establish close and routine monitering requirement or criteria for
mitigating impacts. This also helps to recommend the needs of adopting special checklists, if
required. Moreover, this assists to advance towards the environmental auditing during

- construction and operation phase, as one of the most important environmental management

tools. This auditing enables to assess the actual environmental impacts, accuracy of

" prediction, effectiveness of environmental mitigation measures adopted and functioning of

monitoring mechanism.
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'8 MITIGATION & AUGMENTATION MEASURES

- 361.

8.1
811
8.1.1.1
a)

362.

8112

363.

The anticipated environmental impacts discussed in the earlier chapter are either adeverse or

benefical. To sustain the project, it is necessary to deal with these impacts properly. Hence,

the IEE study has proposed the effective measures to cope with these impacts. Here, the

. proposed measures includes a) Mitigation Measures to reduce or eliminate or avoid the

adverse impacts and b} Augmentation Measures to maximize the beneficial impacts. Both of

these mitigation as well as augmentation measures are discussed below in detail.

Mitigation Measures
Impact on Physical Environment
Design Phase

Soil Erosion & Slope Instability !

The mitigation measures can be as follows;

. lncorporate measures and sites for handling excessive spoil materials

» Incorporate dralnage plan in final design

PMO, RPMO& DSMC are the main responsible bodies to carry ouithe above mentioned
mitigation measures.

Construction Phase

Soil Erosion & Land Surface Disturbance

During construction, precautionary measures will be taken, proper backfilling trenches will be
done, and the excavated soil Wl|| be protected against erosion. The key elements to proper
backfilling include:

Protecting the foundation from damage during backfilling

Using the right backfill materials

Compacting the backfill

Final finishing the subgrade to ensure that water drains away from the foundation

L ]

" During construction of Internal Access Road, Soil Erosion & Land Surface Disturbances will

" be mitigated through appropriate slope protection measures like Gabion Wall Con,structidn,

b)

365.

Retaining Wall Construction and Construction of Drainage Structues.

Sponl Disposal & Gully Erosion

Spoils should be safely disposed by adopting the following rmtlgatlon measures:

+ Follow Spoil Management Plan as included in Annex 2E.

o Use of excess Spoil or Soil for filling depressed areas or borrow pits wherever
possible.

o Appropriate disposal of Spoil at the designated places.

+ Spoils should not be disposed on npatural drainage paths, canals and other
infrastructures.

« Provision of toe walls and retaining walls to protect the erosion of disposed spoils.

s Provision of proper drainage, vegetation and adequate protection against erosion at
the Spoil Disposal Slte
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¢)

366.

d)

367.

368.

~ Air Pollution .

The measures to mitigate the impacts .on air quality inciude: (i) confining earthworks
according to an Excavation Segmentation Plan that should be part of EMP; (i) watering of dry
exposed surfaces and stockpiles of aggregates at least twice daily, as necessary; (iii) if re-
surfacing of disturbed roads ¢annot be done immediately, spreading of crushed gravel over
backfilled surfaces; (iv) during demolition, watering of exterior surfaces, unpaved ground in
the immediate viéinity and demolition debris; (v) signage at aclive work sites in populated
areas; (vi) requiring trucks delivering aggregates and cement to have tarpaulin cover;(vii)
limiting speed of construction vehicles in access roads and work sites to a maximum of 30
kph; (viii) Strict Prohibition of open burning of solid waste by the workers: (ix) Use of Vehicles
complying withh NVMES,2069 B.S.,(x) Use of equipments/machinery that'comply with the
applicable ambient air quality standards of GoN ie.NAAQS 2012, (xi) Use of Diesel
Generators complying with National Diesel Generator Emission Standard, 2012, (xii) Conduct
Air Quality Test for dust nuisance (PM 10 and PM 2.5) at key settlement and market areas,
school, hospital at least once in a month during dry working season (Jan-June) using medium
Fine Particulate Sampler i.e., Envirotech APM 550 and comparing the detemined pollutants
with NAAQS, 2012 and (xiii) Supply of clean cooking fuel to workers instead of aliowing them
to use firewood for cooking by the concerned contractor.

Noise Pollution

The measures to mitigate the noise pollution include: {i} using equipment that emits the least
noise, well-maintained and with efficient mufflers; (ii) restricting noisy activities to daytime and
overtime work to avoid using noisy equipment; (iii) Prohibit the use of pressure horn by
transportation vehiles; (iv) Conduct noise level test once a year during peak construction
stage at location near school, hospital and settlements; (v) limit engine idfing to a maximum of
5 minutes; (vi) spread out the schedule of material, spoil and waste transport; (vii) minirmizing
drop heights when loading and unloading coarse aggregates; (viii) Avoid noise generating
activities like excavation works, dismantling for excavation works, loading & unioading of
construction materials, noise of material transportation vehicles et¢. during school time and at
hospital area if any, (ix} Regular inspection & maintenance of construction/transportation
vehicles to ensure the use of Vehicles complying with NVMES 2069 B.S., (x) Regular
inspection & maintenance to ensure the use of equipments/machinery that comply with
applicable ambient noise standards of GoN i.e., National Noise Standard Guidelines,2012
and (xi) Regular inspection & maintenance to ensure the use of Diesel Generators complying
with National Diesel Generator Emission Standard,2012.

Generation of solid waste & waste water from construction sites and worker's ca mp
The mitigation measures for this impact is brieﬂy. describedl below:
Construction Wasfes:

Adopt 3R (Reduce,Reuse & Recycie) concept

Ensure storage areas are secure, safe and weatherproof.

v V. v

Management of Reusable Wastes

Sale of Recyclab!e wastes to Scrap Dealer /f '

‘7

Dumping of Biodegradable waste intb-a- blg plt and leaving them covered for a
time period. During this, they will get decomposed and can be used as compost
for agncultural purpose. £

A%
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. f

» If composting is not possible, dispose off these bio degradable soild wastes to
the waste bins managed by the municipality.

%  Avoid over ordering of construction materials to the extent possible. This will be
chalienging as it requires strong coordination with the concerned contractors as
it cannot be made mandatory. However, it is not impossible too to coordinate
with the contractors in this regard.

» Use standard size & quantity of construction materials.
» Construct garland drains to reduce the runoff from the stockpiles.

Solid Wastes & Effluent from Worker's Camp:

» Adopt Segregation of Solid Waste (3R Concept) on the baSlS of being
biodegradable or non-biodegradable. It is because non-biodegradable wastes
cannot be broken down by decomposers and their disposal poses a big
problem.

» Management of biodegradable wastes that includes food waste, paper
waste biodegradable plastic, etc. by any suitable processes that include
Composting. If this method is-not possible -then, the wastes shall be either
managed by handing over these wastes to the municipality waste coliectors or
by disposing those wastes to the burial pits at suitabie place.

¥ Non biodegradable wastes like glass,plastics & metals shalt be managed by
reusing them for site use or seling them to scrap dealers instead of disposing
them.

¥ Strict Prohibition on open incineration of solid wastes & Strict Prohibition on use
of plastic materials to minimize the guantity of plastic wastes as much as
possible. '

». Construct the temporary latrines W|th temporary soak plts & septic tanks \mthln
the camp site for proper disposal of sewage.

> Provide temporary but proper drainage system for proper outiet of waste water

" generated from cooking practices adopted by the warkers.

>  Employ local people from nearby villages to maximum extent possible.it will
minimize the number of workers residing at worker's camp. Lesser the number
of people, lesser will be the solid waste & effluent generated However, it cannot
be made mandatory because availability of local people with required skills can
not be ensured at the time of construction.

Accidental Leakage or Spillage of Stored Fuel/Chemicals

369.  The mitigation measures for this impact is briefly described below:

>
>

v

v v

Provision of well managed storage site.

Organize awareness programs for the workers respensible for handhng fuel/chemicals
prior to the construction works.

Supervise workers to handle fuelichemicals properly during transportation as well as
storage. )

Use of spill kit materials to block flow and prevent discharge to nearby water bodies
Scatter the Sawdust, sand or dry soil over the area of spill and leave for few minutes 1o
soak up the fule/chemical. So, availabiity of saw dust, sand or dry soil should be ensured
in the store. ' o '
Reguiar Inspection Visit to the storage site to inspect the Ieakage of the stored container of »
fuel/chemical, -
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g)
370.

h)

3.

i)

372.

Impact on Land Use Pattern
The mitigation measures for this impact are as follows:

» Selection of barren and public land only for the constructlon of pro;ec:t components
¥  Avoid the acquisition of prwate and agncultural land for the construction of project
components.

Disruption to Natural Drainage

The mitigation measures for this impact are as follows:

¥ Avoid the natural drainage pathways for pipe laying works

¥ Stockpile the excavated materials at safe but nearby___piace.

» - Restore natural drainage system if the drainage syst"em during construction is blocked.
. Haphazard Disposal of Dismantled Debris

The mitigation measures for this impact are as follows:

¥ Immediate Response on handling of dismantled debris. -

¥ Segregation of Dismantled Debris

¥ Adopt 3R (Reduce, Reuse & Recycle) concepi to minimize the quantity of dismantled

8:1.1.3

a}

373, -

842
8.1.2.4
a)

374

debris.

> Sale of Recyclable Wastes to Scrap Dealer

> Final Disposal of Dismantled Debris by handing over to the waste collector of the
municipality.

Operation Phase

Impact on Proposed Source

The study shows that as per the design report, the quantity of water to be tapped from the
proposed sources will be 26 Ips from Girubari-Khola, 5 Ips from Betai Khola-and 8 Ips from
Pathar Khola. Hence, the combined tapped discharge of these three rivers is 38lps. Similarly,
there is also provision of pumping system from Girubari Khola with 11Ips tapped discharge, to
be extracted for the proposed system. Hence, it indicates that the proposed project is

' de5|gned with safe yield and the tapped discharge does not exceed the source yield. This

means withdrawal of water from the proposed sources does not have impact on the source
yield. However, regular source yield monitoring is recommended.

Impact on Biological Environment
Construction Phase |

Impacts on Flora & Fauna

The mitigation measures for this impact include:

(i) Replace the excavated top soil to its original position after the completion of pipe
laying works
(ii) Re-vegetating disturbed slopes and grounds, as applicable

iy Awareness programs regarding the policy relatejﬂ? the conservation of existing -
flora & fauna, to the workers prior to the coristruction and the community during
~ various meetings and discussion program : -

. ~

“(iv) Adopt the suitable mitigation measures prOposed to minimize n0|se\pollut|on as
mentioned above in 8. 1.7 d). e
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(v} Regutar Monitoring by DSMC & PMO
- b) Impacts on Aquatic Life
375.  The mitigation measures for this impact include: i} Strict Monitoring on the daily activities of

workers ; i) Provision of temporary but well equipped toilets; iii) Restriction to workers from
fishing; iv) Adopt measures mentioned for the solid waste management

8.1.2.2 Operation Phase

a) Impacts on Aquatic Life

376.  The mitigation measures for this impact are as follows:

» Direct discharge of the effluent to the water bodies will be discouraged through strict
monitoring to the operators involved.
» Proper Implementation of Water Safety Plan (WSP).

813 Impact on Chemical Environment
8.1.3.1 Construction Phase

a) Impacts on Water Quality of the nearby rivers

377.  Mitigation measures will be implemented before the construction stage to prevent the
contamination of drinking water source and other environmental receptors from worker camps
and construction site toilets septage. The mitigation measures includes;

> Appropriate design of septage disposal will minimize the risks to public health. The
appropriate design of toilets includes septic tanks that are designed as per national
standards and codes to allow for maximum retention of septage. This includes ensuring
' septlc tanks are sealed and watertight. Septage disposal pit will be designed and
constructed in accordance with international best practice and acceptable standards. This
will include, locating disposal pits at least 300 m away from the nearest dwelling and 30 m
downstream of the drinking water source, The pits will be installed on relatively flat land
with no more than 8 % slope and sites selected for locating of pits wilt not be where food
crops are grown. The sanitation condition will be maintained to deter flies, mosquitc
breeding, free from odor, The septage disposal site will ensure no disturbances to nearby
community forests

In addmonal to this, other mltagatlon measures include
» dlsposmg of sponls or eXcess sons as free filing materials as soon as possible;

~» locating temporary storage areas on flat grounds and away from main surface
drainage routes;

¥ shielding temporary storage areas with sandbags

> implementing eco-friendly solid and hazardous waste management, disposing them
promptly;

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

»  Strict supervision on the behaviour of workers for the waste management as well as
sanitation behaviour and monitoring the workers to manage the wastes properly.
¥ Strict & Regular Monitoring dunng plpe faying works

mentioned mitlgatlon measures S 3 ] . L
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8.1.3.2 Operation Phase

a}

378.

b)

379.

8.14

Impacts on Quality of Water Stored in Reservoir

The mitigation measures for this impact are as foliows:

> Proper Implementation of Water Safety Plan (WSP).
» Removing of Algae grown within the reservoir at regular intervals by the operating
team deployed by the WUSC.

Impact on Water Bodies

The mitigation measures for this impact are as follows:

» As the raw sludge contains inert materials, it cannot be used for “agricultural
puUrposes. Hence Disposal of Raw Sludge is the ultimate choice to manage the raw
sludge of the sedimentation tank. This is adopted through burial method in which the
sludge is placed in a hole or trench and covered with at least 12 inches of earth..

- Here, the government barren land is chosen for the burial of the sludge.

> Avoid direct discharge of the raw sludge to the water bodies through strict monitoring
to the operators involved,

> Proper Implementation of Water Safety Plan (WSP).

Impact on Socio-economic Environment

8.1.4.1 Design Phase

a)
380.

b}
381,

Structural Instability

This impact can be mitigated through proper design of earthquake resistant structures as per
standard and code of practice. :

PMO, RPMC & DSMC are the main responsable bodies for the adoption of this mitigation
measure.

Health & Safety of Community & Workers

The mitigation measure for this impact involves;

~» Training on Commumty Health & Safety Hazards by DSMC by dlssemlnatlng mfonnatlon in
regard to this through training manuals, photographs & documents related to safety.

~» PMO, RPMO & DSMC are the main responsible bodies-to carry out the above.mentioned -

c)
382.

383.

rnitigation measures.
Damage to the existing facilities

The mitigation measures for this impact includes;

» Coordinate with the concerned agencies to finalize the pipe network layout to avoid
damage to the existing utilities.

> Design & Locate pipelines away from existing utilies during design as far as
possible.

# Provide budget for restoration/replacement of damaged utilities.

» Photographs of construction sites before and after the construction to avoid the .
false claims. o

» Prompt Reinstatement of paved as weil as unpaved roads after complet|on of
excavation works for pipe laying. : :

PMO, RPMO & DSMC;‘Contractor are the main responsible deles to carry ox{t the above
mentioned mitigation measures. _

o~

it

.'.... L \Ul"
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8.1.4.2 Construction Phase

a) Community Health & Safety Hazards

384, The mitigation measures for this impact include: (i) Contractor's implementation of EMP; {ii)
adequate lighting, temporary fence, reflecting barriers and signage at active work sites; (iii)
Contractor's preparedness in emergency response; and (iv) Adequate dissemination of GRM
and Contractor s observance/implementation of GRM.

b) Worker’s Health & Safety Hazards

385.  The mitigation measures for this impact include:

. Submlssmn of Simple OHS plan for employer's approval that mvolves appropriate health &
safety, arrangement that includes minimum requirements for;various activities like
Excavation works, Works within the confined spaces, Use of warning signs, boards &
signage, Use of PPE, Accident & Emergency Response and Monitoring & Reporting.

e Comply Labor Act 2074 B.5.{(2017 A.D.) of GoN

¢ Train all site personnel regarding envirorimental health and safety as like in design phase
by DSMC & Contractors

s Provide Personal Protective Equipment {PPEs)to workers that includes protective clothing,
helmets, goggles and other equipment designed to protect the wearer's body from injury or
infection and ensure their effective usage

¢ Require workers to wear high visibility clothes
+ Exclude public from worksites
e Maintain accident reports and records.
o Make first aid kits readily available
Maintain hygienic accommodation in work camps
Ensure uncontaminated water for dnnklng conking, and washing,
Assure clean eating areas
Make sure sanitation facilities are readily available
Provide adequate space and light to the camp site
Adequate supply of potable water to the camps and good sanitation within camps
Provide medical insurance coverage for workers :
- Provide orientation for guest visitors
¢ Ensure that visitors do not enter hazard areas unescorted;
~ «  Ensure moving equipment is outfitted with audible backup alarms;
» Hearing protection equipment enforced in noisy environment
» - Chemical and Material storage areas need to be maried clearly

¢ - Implementation of Emergency Preparedness Response Plan to mitigate the impacts of
' flooding problems that includes i) Reporting of Incidents; ii} investigation of incidents and
i) Prepared for availability of Stretchers, Life buoys, first aiders, first aid kits etc.

¢} Traffic Congestion

- 386.  This impact cannot be avoided because the structure of the bazaar area is very congested.
However, this impact can be mitigated as follows;

¥ The trénch for pipeline should not be abandoned and the contractor should be
recommended to backfill the trench immediately followed by compaction right iafter“':.___
completion of pipe laying works.

8
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d)

v . 388

e)

389,

390.

391.

.9}

392.

h).

393.
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R

P Installatlon of signage at approprlate iocatlons |ndlcat|ng available alternate acoess
routes to minimize traffic disruptions. .

Provision of access to shops and residences usmg srmp!e wooden walkways.

Provision of alternative way for vehicular movement and pedestrians if possible

Follow the Traffic Management Plan especially at Bazaar Areas especially Jhyaalbaas
Area, the sample of which has been attached in Annex 2D.

YV VYV

The contractor and DSMC are the main responsible bodies to mitigate this impact.

Public Protests

The mitigation measures for this impact include: -
e Public Consultation should be carried out at various stages & locations as per requirement.
+ [mplement Grievance Redress Mechanism

* Pre-notify the public regarding the construction works that may hinder their daily activities
and Coordinate with them properly :

Disruption to Local Vendor's Business

The mitigation measures for this impact includes;

- ¥ Avoid delay in construction works .and ‘Prompt Backfilling accompanied by
compaction right after completion of pipe laying works without delay.

» Provision of temporary access to the shops through provision of planks.

Pre-notify the vendors regarding the construction works that may hinder their daily activities
and Coordinate with them properly.

Mobilization of Child Labor

The mitigation measures for this impact includes;

> As the Child Labor Prohibition Act, 2000 states that "No Child having not attained the age
of 14 years shall be engaged in works as a laborer” during mobilization, provision for the
requirement of submission of the citizenship certificate of each labor,should be made:

»During contract agreement, the agreement by the contractor to follow Child Labor
Prohibition Act, 2000 and Child Labour Proh|b|t|on Rules & Regulations, 2006 should be
made. o

Impacts on Susta'iﬁability of Works

The mitigation measures for this impact includes,

» After every flooding event if any, the contractor must conduct engineering investigation of
built structures and implement the necessary corrective actions immediately as a
mitigation measure for this impact.

» Avoid construction works during monsoons

» Prepare & Follow Emergency Preparedness dand Response Plan

Damage to the existing facilities

If during construction phase, the problem regarding damage to the e><|3|tng facmnes arises,
then it will be the fault of the people involved in constructlQn works as. this problem will be
considered during design phase. This problem will arise only |f ng carefulness is adopted by
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-

394,

395.

8143

396.

the workers and if the pipeline layout drawings prepared during design phase is not strictly

followed. Hence, the mitigation measure for this impact is to monitor construction workers to

adopt carefulness and to strictly follow the layout drawings.

. Similarly, during excavaﬁon works, damage to the existing paved as well as unpaved roads

can be mitigated through reinstatement works. The proposed project has provision for this
reinstatement works and the cost estimate has been included in the the detailed design cost
estimate of this proposed project.

Damage to the existing facilities
The mitigation measures for this impact include:

e Strict supervision on the behavior of workers fof the waste management as well as
sanitation behavior and monitoring the workers to manage the wastes properly
» Provisicn of temporary latrines with basic facilities

Operatlon Phase

Occupational Health and Safety Hazards

The mitigation measures for this impactinclude; (i} installation of clear, visible signage in

- premises onsafety measures; and {ii) settlng up amechanism for the quick response to spills

b)

397.

c)

398.

_of chemical and hazardous substances.

Delivery of Unsafe Water

The mitigation measures for this impactinclude;(i) ensuring the correct operation of water
treatment plant to meet satisfactory water quality; {ii) providing safe storage for chemicals; (i}
ventilation of Housed dosing unit for chlorine and (iv) train operators for handling chlorine for

_which Chlorine Use Guidelines as included in Annex 5 will b_e followed.

Impacts on Consumer’'s Health

The mitigation measures for this impact are as follows:

S Regular Monitoring by the WUSC

> Removing of Algae grown within the reservoir at regular intervals by the operating
team deployed by the WUSC. :

» Monitoring & Proper Implementation of WSP.

d)

399,

impacts on Downstream Users

Regarding this project, there will be' no issue of insufficiency of water for the downstream
users. It is because as per design report, the proposed sources that includes Girubari Khola,
Betai Khola and Pathar Khola has more than 40Ips, 12 Ips and 10 ips flow. The design report
also explains that the quantity of water to be tapped from the proposed sources are 26 Ips
from Girubari Khola, 5 Ips from Betai Khola and 8 ips from Pathar Khola. Hence, the
combined tapped discharge of these three rivers is 39Ips. Similarly, there is also provision of
pumping system from Girubari Khola with 11lps tapped discharge, to be extracted for the
proposed system.This shows that the tapped disharge from the ‘proposed sources indicates
safe vield and does not exceed the source yield. However, during operatlon regular source

yield monltorlng is recommended.

TAECICON JV.
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e) Non-susta_ina-bility of Seﬁices or Cdmpleted Wdrk's' k

400:  The following mitigation measures to avoid non- sustamab:hty of services or completed works
are as follows:

¥ Menitoring of source yield closely by WUSC especially in the dry season and during a.
climate-change-induced drought.
» After every seismic event, execution of engineering investigations-of completed works

and implementation of the necessary corrective actions without delay by WuSC. This
involves preparation of Emergency Preparedness & Response Plan and Immediate
tmplementation of this plan after any seismic event,

¥ Strengthening Institutional Capacity and Policy Compliance 1hrough various pro;ect'
v related capacity building programs
» Carrylng out regular O & M with effectiveness through proper management of WUSC
8.2 Augmentation Measures

8.21 Impact on Socio-economic Environment
8.2.11 Construction Phase

a) Employment Generation

401, The augmentation measures for this beneficial impact will be as follows:

» Recommend contractor to employ local people by giving high priority to women and
under privileged group as far as possible.
+ Ensure equity in provision of wages to both male as well as female labors.

b) Skill Enhancement

402.  The augmentation measures for this beneficial impact will be as follows:

* Making a proper work plan.and code of conduct during the construction period.
* Provision of regular hands on training to the workers during the project construction
period

c) Local trade and business opportunity.

403.  The augmentation measures for this beneficial impact wiil be as follows:

» Recommend contractor to glve priority to the local products dunng procurement
. of construction of materials.
« - Priority also will be given to local services like grocery stores, tea shops, hotel
& restaurants etc. during the entire construction period.
*  Provision of regular hands on training to the workers during the project
construction period

8.2.1.2 Operation Phase

- a) Improved health and hygiene

404. The augmentation measures for this beneficial impact wiil be as follox/.vs

» Regular maintenance of the water’ supply componentsfshould be done so that the
project operates smoothly and the benefits are. intact
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b) - Increased economic opportunity _
405.  The augmentation measures for this beneficial impact wilt be as follows:

» Ensuring regular maintenance of the water supply components
» Promoting land development activities in the area.

c) Sccial Empowerment

406.  The augmentation measures for this beneficial impact will be as follows:

+ Priority will also be given to vuinerable groups in WUSC along with female groups.
« Involving underprivileged group of people especially women and poor people in
various capacity building programs and project related community meetings
I 't

G ortin® @

i i
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9.1

407.

408.

9. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION
Stakeholder Consultation & Participation

Stakeholder consultation and participation is an essential process in project preparation. it is
also a part of information disclsoure. It will disseminate as well as collect information
regarding the proposed project by involving various stakeholders that includes Key Informant
interviews, Stakeholders Meetings, Focus Group Discussions (FGD), On-site discussions with
WUSC and Random Field Interviews. The checklists & findings of FGD has been included in
Annex 4 and the minutes of various meetmgs undertaken during field visits are also included
in Annex 3.

This stakeholder consultation requires the analysis of stakeholders through the identification
of the potential participants and the methads of their involvement. The table given below
illustrates the concerned stakeholders of the proposed project that will have either primary or
secondary.

. Table 9-I:Stakeholder Analysis & Mapping

S.N. Stakeholders  |Primary*  Secondary’  Stakeholders 'Role or Level of
Interest Influence |
1. [Government of v It is the executive and central High
Nepal body.
2. Ministry of Water v It is the lead executive agency High
* [Supply (MowWS) ' and is responsible for poticy
' coordination, guidance,

Feview of programs, ensuring
that ail aspects relevant to
-achieve the objective of the
project and for sustaining the
improved services to the
required level.

3. { ADB v It supports government of Medium
Nepal in improving and

nhancing the existing water
Eupply service.

" 4. [Department of g It is the lead-implementing High
\Water Supply and 'gency and works under
Sewerage . _ MOWS with the responsibility
Management ' ' f planning, implementation,

peration, repair &
maintenance of the proposed
project.

* Primary Stakeholders: people, groups and institutions affected positively (benehcnal les} or neuatwely
(involuntarily resettled) by the proposed program

* Secondary Stakeholders: people. groups an
" delivery process

Eiggtutlons that are lmponant ||1Iermedlal |es in the program

\ r’
i
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S.N.

Stakeholdgrs-

Primary*

Secondary’

Stakeholders 'Role or
t

Level of

DWASH-CC

v

it provides coordination in the
preparation of local WASH
plans with inputs from WASH
sector actors and in the
effective implementation of
the locat plans related to this
project.

High

UWSSP, PMO,
RPMO & DRTAC

it is responsible in -
successfully  implementing
the proposed project
activities, establishing
coordination with ADB &
GoN and managing day to
day activities at municipality
levels.

High

Town Development
Fund (TDF)

TDF will assist the project
municipality conducting
financial appraisal of the
proposed project and advice
DWSSM on its outcomes
pricr to the start of detailed
design process.

High

Local Bodies (DCC,
Municipality & Ward
Offices)

Halso

It. is responsible
establishing coordination with
the implementing agency.
Here, the municipality will be
responsible’ for policy
compliance as well as for
addressing public protests if

- jany.

for .

High

10

DSMC

It will assist PMO & RPMO in
the overall planning,

" implementation and monitoring

of the project  activities
regarding environmental &
social ' safeguards
requirements.

High

i1

WUSC

It is responsible for © & M of
the proposed project. It will
also facilitate the concerned
authorities during planning as
well as canstruction phase.

High

12

Households {(Families
& individuals)

They are the main beneficiaries
and are benefitted by the
provision of adequate, safe,

Low

- reliable & potable drinking

"
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S.N/

Stakeholders -

Primary’

Secondary®|

. St_akeholders "Role or
Interest

13

Contractors, Petty
Contractors

v

It is responsible for bidding for
works  and involved in  the
construction of the proposed
proiect

‘Level of

Low

14

Locat
Technicians/Plumber
[

This group will be benefitted
through the increased work
opportunities  related  to
construction works of the
proposed project.

Low

15

Unemployed Locals

This group will be benefitted
through the increhsed work
opportunities rejated to
construction  works  of  the
proposed project.

Low

16

Local Vendors

This group will be affected by
the pipe laying works at core
bazaar areas inierfering the
@ccess to their shops.

Low

17

Schools & Hospitals

This group will be benefitted by
the provision of enhanced and
improved ‘confinuous  water
supply service.

Low

18

Commercial
Establishments
(Private Enterprises)

[This group is benefitted by

enhancing their business by
supplying . items to the
construction employees
regarding their basic needs.

Low

19

Scrap Vendors

This group will be benefitted by
purchasing the recyclable
wastes generated from the
construction activities as well
as from workers camp.

Low

20

Local Leaders

This group will facilitate tfo
establish strong coordination
between the local people and
the project authority.

High

Source: IEE Field Study 2018 and DEDR & DDR,2019

409.  The consultations were carried out on various dates at varous locations within the project
town for the discussion of the anticipated environmentatl impacts that may result from the

construction of the proposed project.

The consultations were undertaken with key

stakeholders that includes Local Bodies, Beneficiaries Households, TDF, PMO RPMO &
DRTAC in line with ADB's requirements pertaining to environment and social conaderatuons
The key concerns of the people related to the project that includes Irnplementanon of the
safeguard policy framework in field level, Delivering the information refjarding safeguard
activities to local level, Willingness to pay, 5% Up'fr_om ‘cash collection and Pegple's
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~ participation in project implementation were discussed. These consultations helped identify the
needsf/concerns ‘of the communities related to the project and priorities of relevant
stakeholders. The d'e_tai-ls of Major public consultation are tabulated below:

Table 9-H:Major Public Consultations

SN Meeting Fecilitator Venue & Topic of Concems/ Recommended
Date ' Participation | Disemination/Discussion | issues Raised _Measures
11. {21 June | Rural Mayur Estimated budget for Cost sharng Ajl seems positive
2019 | Municipality|Community | project, 5% Up front cash |from local and |towards project
Chairman, |forest collection from local user | project implementation
,Project meeting hall |and overall project implementation
Director Male: modality, Envuronmental
and Deputy | Female: Issues =
) Director "
Design
engineer
and
Safeguard
s specialist - :

2. |October | Social Ward no.11 | Discussion about the Does Ward chairman of
18, safeguard |office, Ward required land for project | Municipality different ward and
2018  |Specialist |chairmanof |and its approval and ward office | mynicipality has

9,6and 11 | no objection letter from have right to recommended that all
WuUsC ward office, grant vy s

chairman, ~ | public land in busy places | permission for |€SPOnsibility/guarantee
Jocal and and its approval any project permission tetter shall
existing site verification related be provided by

water supply |government/ municipality | activities & Municipality.

staff. - land and no objection issues

Male: 9 all letter. :

male

Female: 0

Source DDR 2012

Major issues raised by the stakeholders

i. The project town is in need of safe, réliable and potable water.

ii. Water shortage problem is acute in the project town during dry seasen..

The major issues ralsed by the key stakeholders during stakeholder consultatlon are as

ili. People of the project town are relying on intermittent water supply system. The
"~ downstream users have to walt for the upstream users to'close their taps, to fetch water

is intermittent and there is no proper design of distribution system.
v. The project should give priority to local pecple while hiring for the construction activities.

. The operating system of the existing water supply system is good but the supply system

The project must consider solid waste management issues during construction pericd.
The proposed project must address the sociceconomic problems that may be observed

during the construction period at market area like Traffic Congestion, Disruption to Local
Vendors, Discomfort to the passerby.Noise Pollution, Air Pollution, Damage to the

9.2
410.
follows:

. daily.

iv

vi.

vii.

existing facmtles etc.

411.

as follows:

.'="\

 The assurance made by the study team regardmg the |ssues ralsed by the. stakeholders are
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412,

413,

vi.

. The proposed project will address the water shortage problem faced by peopie of the

proposed town.
- The proposed project has provision of continuous water supply system. This wili end the
~ irregular and intermittent water supply service.
The proposed project with water treatment facility and continuous water supply provision
if effectively implemented will address the needs of Hupsekot Rural municipality
residents regarding safe, reliable and potable water supply service. :
- The sociceconomic problems raised by the stakeholders have been considered in IEE -
" study and this IEE study has proposed mitigation measures for these issues.

- Accordingly, for ensuring the effective implementation- of the proposed mitigation:

measures, EMP will be prepared and the contractor will be enforced to consider, follow
and implement the EMP during construction. '
The solid waste management ptan will be prepared followed and implemented during the
construction phase of the prolect that includes Spoit Management & Disposal, Dlsposai
of Dismantled Debris and Management of Construction Wastes & Solid Wastes.

Local workers of Hupsekot Rural Municipality will be given priority for employment to the
extent possible however, it requires strong coordination with the concerned contractor.

“The p'fciject envisages that stakeholder consultations will continue during the project period
and concerned stakeholders will be invited and encouraged to participate. The PMO and ICG
will maintain rapport with WUSC and the municipality. PMO, ICG, Contractors, and WUSC will

be

open to the publiic to discuss concerning the progress of the subprojects, adverse impacts,

mitigation measures and -environmental monitoring and grievances. The stakeholder
consultations in future will be as follows.

During construction, if change in design, alignment, and location, the PMO and ICG will
hold at least one public consultation to solicit perceived impacts, issues, concerns and rec
. ommendations from affected communities;

‘Before construction, the PMO -and ICG will conduct an information, education and

communicaiion (IEC) campaign among the affected communities about the upcoming
construction, its anticipated impacts, the grievance redress mechanism, contact details
and location of the PMO and ICG, and status of compliance with the Government's

~environmental safeguard requirements. Billboards about the subproject, implementation

$chedule and contact details of the exécuting agency, PMO-ES, ICG-ESA and Contractors

“will be set up at strategic locations. The grievance redresses procedure and details wilt be

posted _at the offices of the ICG, WUSC and VDC;

During construction, regular random interviews will be conducted by the ICG-ESA every
month to monitor environmental concerns of subproject communities;

" During operation, periodic random interviews will be conducted by the ICG and WUSC to

monitor the environmental concerns of subproject communities;

The public consultations and information disclosure will be continuous throughout the
project cycle. PMO and ICG will be responsible for designing and implementing such
aspects on.the ground.

The GoN-approved |IEE Repont (in English), will be avaitable at the offices of PMO, ICG, and
WUSC for the perusal of interested parties. Copies may be made available upon formal
request. IEE and environmental monitoring reports will be d|sclosed on the ADBS and
UWSSSP website. This wil! be alsc as a part of Informatton Dlsclgsure
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10 GRIEVANCE REDRESS MECHANISM

101

414.

415.

416.

10.2

417.

418.

Purpoée of the Grievance' Redress Mechanism

A project-specific grievance redress mechanism (GRM) will be established to receive,
evaluate and facilitate resolution of affected persons’ concerns, complaints, and grievances
related to social, environmental and other concemns on the project. The GRM will aim to
provide a time-bound and transparent mechanism to resolve such concerns. The mechanism,
develop"ed in consultation with key stakeholders, will ensure that: (i) the basic rights and
interests of every person adversely affected by the social and environmental performance of a
Project are protected; and (i) their concerns are effectively and timely add ressed.

A common GRM will be in place for social, environmentai or any other griev_é\nces related to
the project. The, GRM will provide an accessible forum for receiving and facititating resolution
of affected persons’ grievances related to the project. Project will publish the sampie
grievance registration form on its website, and publish it in local language, at the hoarding
board of ‘each of the participating WUA or municipalities’ office. Every grievance shall be
registered with careful documentation of process adopted for each of the grievance handled,
as explained below. The environmental and social safeguards officer (ES0O/SSO) at the
project management office (PMO) will have the overall responsibility for timely grievance
redress on environmental and social safeguards issues. The Social Safeguards Officer at the
Regional Project Management Office (RPMO) will be the focal person for facilitating the
grievance redress at the local level.

A municipal-level public awareness campaign will be conducted on a regular basis as shown
in the Communication & Public Participation Plan (CAPP) of the project to ensure awareness
on the project and its GRM. The social and environmental safeguards experts of the PMQAC
and RDSMCs will support the WUA or municipalities in conducting municipality-wide
awareness campaigns, which will ensure that all stakeholders including poor and vulnerable
are aware of the GRM and project's entitlements.

Proposed Set-Up

A Grievance Redress Committee (GRC) will be formed at the Municipality level, comprising
the Mayor as Chairperson of GRC, and Regional Project Manager RPMO as Secretary. The
GRC members will comprise of (1) WUSC Secretary; (2) RPMO Engineer; (3) RPMQ social
fenvironmental (as relevant) officer, (4) representative of affected persons, (5) RDSMC's
safeguards specialist (socialfenvironment as relevant), (6) a representatlve of reputable and
relevant CBO/SHG/organization working in the project area as invitee® , and (7) contractor's
representative. The secretary of the GRC will be responsible for convening timely meetings
and maintaining minutes of meetings. The concerned social safeguards expert of RDEMC will

. support the RPMO safeguard's officer and Project Manager of RPMO to ensure that

grievances, including those of the poor and vulnerable are addressed. All GRCs shall have at
least two women committee members. Along with representatives of the APs, civil society and
eminent citizens can be invited as observers in GRC meetings.

The functions of the local GRC are as follows: (i) provide support to affected persons on
problems arising from environmental or social disruption; asset acquisition (if necessary); and
eligibility for entittements, compensation and assistance; (i) record grevances of APs,
categorize and prioritize them and provide sclutions within 15 days of receipt of complaint by
WUA or local bodies; and {iii} ensure feedback to the aggneved partles about developments
regarding their grievances and decisions of the GRC.

T gy
P

&

involved in development of these communities shall be involved.

If the complaints are related with lP;’Daiits.’orher vulnerable gl
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- The GRM pfocedure. is depicted in Figure 10-1, and 'is-outliﬁ'éd below in detail, with each step -

419,
' having time-bound schedules and responsible persons to address grievances and indicating
appropriate persons whose advice is to be sought at each stage, as required:

(i) First Level of GRM {(WUA level): The first-level, which is also the maost accessible and
immediate venue for quick resolution of grievances will be the contractors, RDSMC
. field engineers and RPMO supervision personnel, whe will immediately inform the
WUA. Any person with @ grievance related to the project works can contact UWSSP
P to file a complaint. The municipal-ievel field office of the RPMO, in WUA's buiiding,
' will document the complaint within 24 hours of receipt of compiaint in the field, and
WUA or local bodies will immediately address and resolve the issue at fieid-level with
. the contractor, supervision personnel of RPMO and RDSMC field engineers within 5
days of receipt of a complaint/grievance. The assigned RDSMC's Social Mobilizer will
E be responsible to fully document: (i) name of the person, (i) date of complaint
received, (ili} nature of complaint, (iv) location and (v) how the complaint was
resolved. If the complaint remains unresolved at the local level within 5 days, the

~ WUA will forward the complaint to the municipality level GRM.

{ii} Second Level of GRM {Municipality level): The complainant will be notified by the
WUA that the grievance is forwarded to the Municipality-level GRC. The M level GRC
will be called for a meeting, calfed and chaired by the Mayor. The GRC will
recommend cortrective measures at the field level and assign clear responsibilities for
implementing its decision within 10 days of receipt of complaint by WUA. If the
‘grievance remains unresolved within 10 days of receipt of complaint by WUA, the
matter will be referred to the third level. The RPMO Engineer will be responsible for
processing and placing all papers before the GRC, recording decisions, issuing
minutes of the meetings, providing feedback to complainants and taking follow up
actions so that formal orders are issued and decisions are carried out.

(i}  Third Leve!l of GRM (PMO Level): Any unresolved or major issues at Mumcupallty
level will be referred to the PMO for final solution. The PMO's Project Director (PD)
will have special meeting to find solutions. Decision has to be made within 15 days of
receipt of complaint by WUA. The PD will sign off on all grievances received by the
PMO. The concerned Deputy Project Director (DPD)} and environmental and social
safeguards officers (ESO & $S0O) of PMO will be involved with support from the
PMQAC’s sociallenvironment safeguards experts. The SSO will be responsible to
convey the final decision to the complainant.

420,  The complainant will have to fill up Grievance Redress Form as shown in Annex 2C to file the
" complaint, All paperwork (details of grievances) needs to be completed by the WUA member
secretary assisted by RDSMC and circulated to the WUA Chairperson and members. At

Municipality level, the RPMO Engineer will be responsible for circulation of grievances to the

Regional Project Manager, DWSS, Mayor and other GRC members, prior 1o the scheduled

meetings. The RPMO's Engineer will be responsible for follow-through of all escalated

grievances. All decisions taken by the GRC will be communicated to the APs by the RPMO's
5S80. '
421, Despite the project GRM, an aggrieved person shall have access to the country's legal
' system at any stage and accessing the country's legal system can run parallel to accessing
the GRM and is not dependent on the negative outcome of the GRM. -
- 422, In the event that the established GRM is not in a position to resolve the issue, the affected
* person also can use ADB's Accountability Mechanism (AM) through directly contacting (in
writing) the Complaint Receiving Officer (CRO) at ADB headquarter$ or the ADB Nepal
Resident Mission. The complaint can be submitted in any of the official languages of ADB's
developing member countries (DMCs). The ADB's: AM infé':a_rmation wil{’Bé included in UWSSP
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“Information Datasheet (PID), to be published in web and distributed to the affected
communities, as part of the project GRM.

423.  This GRM procedure is briefty depicted in Figure 10-/ given below:
Affected |
Person f
' WUR level: WUSC Chair | 5 days
1% Level| > RDS,W sa.feguarF!s s, | Grievance
Grlevance speciait and tommondy Redressed
mobilisers, field engineers,
Contractors
‘Jr’ ftot redressed
Municipality fevel:
Grlevance Redress
™ Level 5 Committee 10 days Grievance ||
Grievance Mayor as Chair, Regional | ———— | Redressed |
Project  Manager s
Secretary
\L not redressed
PMQ fevel: -
¥ Level _ tdays Grievance
Grievance PD, PMOESOSS0, PMC| o | Redressed
§8 !
ROSMC=regional des:ga suparvision and management copsulient, ESOrenvironmentsl saleguards officer, 1
$DO=sacial davelopment officer. $S0=social safequards officer, GRC = gridvance tadress commifiee PO = project |
diratior, PMC = project management consgltant PMC = projact management office. !

Figure 10-: Grievance Redress Mecha_nism {Formal Approach)

)
2, X ":’-

% e’mpeﬁ’*-i“a“
J‘;j«:,y s\l\ir ) '5

47 ‘_\.‘

“Mghouat
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* 11-ENVIRONMENTAL MANAGEMENT PLAN

1.1

424,

425,

11.2 .
11.214

426.

427.

Introduction

The purpose of the environmental management plan (EMP): is to ensure that the activities
are undertaken in a responsible, non-detrimental manner with the objectives of (i) providing a
proactive, feasible, and practical working tool to enable the measurement and monitoring of
environmgntal Peﬁormance on-site; (i) guiding and controlling the |rnplementat|0n of findings
and recomigendations bf the erivironmenital assigniment conducted for -the project; (iii)

- detallmg specific actions deemed necessary to assist in mitigating the environmental impacts

of the project and in enhancing beneficial impacts; and (iv} ensuring that safety
recommendations are complied with, :

A copy of EMP must be kept on work sites at all times. This EMP will be included iri the bid
documents and will be further reviewed and updated during implementation. EMP will be
made binding on all contractors. operating on the site and will be included in the contractual
clauses. Non-compliance with, or any deviation from, the COI'IdItIOI'IS set out in this document

" constitutes a failure in oompllance

Institutional Arrangement
Executing and implementing agencies

The Ministry of Water Supply (MoWS) will be the executing agency with the responsibility of
project execution delegated to the Department of Water Supply and Sewerage Management .
(DWSSM). Water User's and Sanitation Committees of the proposed towns are the
implementing agencies.

The key responsibilities of the executing and implementing agencies are as follows:

a) Prior to construction:

“»  MoWS will deputize a qualified staff to act as the Environmental Safeguard Officer of the

Project management office (PMO).

+ MOWS will establish the grievance redress mechanism, including setting up the
Grievance Redress Committee.

» The Water Supply and Environmental Division of the MowWS will be responsible for
reviewing and approval of the IEE Report.

+ DWSSM will review the IEE Report prepared by the Design, Supervision and
Management ConsultantTeam’s Environmental Safequard Expert (DSMC-ESE). before.
forwarding this to MoWS.

« DWSSM will prepare the ToRs for the Environmental Safeguard Specialist that will .

11.2.2

428,

engage to suppoit PMO and for the Environmental Safequard Specialists of the two
Design, Supervision and Management Consultants that will be appointed to prepare the
projects.

Safeguard Implementation Arrangement

Project Management Office (PMO):A project officer (Environment) will be engaged in PMO
to ensure implementation of environmental safeguards. He/ she will be provided with
necessary consultant support, and capacity development and training. The responsibilities of
the Environment Officer are: -

(i) review and confirm emstmg IEEs and EMPs are updated based om~detalled de5|gns
that new IEEs/EMPs prepared by DSMCs comply to exclusion cnterla and project
selection guidelines as stipulated in the EARF and gqvernment rules; and
‘tecommend for approval to PMO:

TAECTCON 1V~ | T —
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429.

430..

431.

(i) approve subproject environmental category:

(i) ensure that EMPs are included in bidding documents and civil works contracts;

(iv) provide oversight on environmental management aspects of subprojects and ensure
. EMPs are implemented by RPMOs and contractors;

(v) establish a system to monitor environmental safeguards of the project including

' monitoring the indicators set out in the monitoring plan of the EMP;

(vi) facilitate” and confitm overall compliance with all Government rules and regulations _'

<. ~ regarding site and environmental clearances as well as any other environmeptal '

requirements as relevant _
(vi)  supervise and provide guidance to the RPMOs to properly carry out the
- environmental monitoring and assessments as per the EARF, ,
(viii}  review, monitor and evaluate effectiveness with which the EMPs are implemented, .
and recommend necessary corrective actions to be taken; '
(ix) consolidate monthly environmental monitoring reports from RPMOs and submit semi-
' annual monitoring reports to ADB;
(x)  ensure timely disclosure of final IEES/EMPs in project locations and in a form
accessible to the public;
(xi) address any grievances brought about through the Grievance Redress Mechanism
_ (GRM) in a timely manner as per the IEEs;
(i) undertake regular review of safeguards-related loan covenants, and the compliance
during program implementation; and

(xiil)  organize periodic capacity building and training programs on safeguards for project

stakeholders, PMO, RPMOs, and WUAs,

Regional Project Management Offices (Eastern and Western RPMOs):The environmental
officer assigned by DWSSM fo the RPMOs will receive support from (i) the PMO
environmental officer, (i) environmental specialist from PMQAC; and (i) the environmental
spec:allst and EMP monitors of the regional DSMCs to carry out the following: '

(i) prepare new IEEs and EMPsin accordance with the EARF and government rules,

(i) include EMPs in bidding documents and civil works contracts; :

{iii) comply with all government rules and regulations;

(iv) - take necessary action for obtaining rights of way;

(V) oversee implementation of EMPs including environmental monitoring by contractors;

(vi) - take corrective actions when necessary to ensure no environmental impacts;

{vii)  submit monthly environmental monitoring reports to PMO; and

(viiiy = address any grievances brought about throtigh the Grievance Redress Mechanism in
a timely manner as per the |EEs.

PMQAC The Prolect Management and Quallty AssuranceConsultants (PMQAC) will provide
support to the PMO in the following areas:

(] 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 :

{ii) 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, :

Reglonal DSMCs:The RDSMCs wil prowde support to the RPMOs in the following areas:

(i) prepare quality feasibility studles detaited engineerlng designs, safeguards
documents and bid documents :

(i)

TAEC/AICON JV
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- 433,

434,

435,

' (iii) assist the RPMOs with the o\}erall planning,'_im_pli:—_:«rinentation and monitoring of each

subproject during all stages of implementation including adherence to all
environmental ang social safeguards requirements
{iv) work closely with the Water User and Sanitation Commitiees (WUSCS) respective
. project municipalities and communities to ensure that the citizens are aware of project
benefits and their responsibilities '
v ensure that poor and vulnerable groups will benefit equally from the project.

Givll \A‘orks Contracts and Contractors: The contractor will be required to desngnate an
nygronment, Health "and Safety (EHS) supervisor to ensure implementation of BMP during
civil works. Centractors are to camy out all environmental mitigation and monitoring measures
outlined in their contract. The contractor wiil be required to submit to RPMO, for review and
approval, a site-specific environmental management plan (SEMP) including (i) proposed
sitesflocations for construction work camps, storage areas, hauling roads, lay down areas,
disposat areas for solid and hazardous wastes; (i) specific mitigation measures following the’
approved EMP; (i) monitoring program as per EMP; and (iv) budget for SEMP
implementation. No works can commence pripf o approval of SEMP. The contractor will be
required to undertake day to day monitoring and report to the respective RPMO and DSMC.

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 EARF and
IEEs specify responsibilities in EMP implementation during design, construction and O&M
phases. :

The PMO and RPMOs 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 coenstruction
and maintenance activities; (b) equal pay for equal work of equal value regardiess of gender,
ethnicity, or caste; and {c). elimination of forced iabor; and with (i) the requirement to

- disseminate information on sexually transmitted diseases, including HIV/AIDS, to employees

and local communities surrounding the subproject sites.”

Capacity Building: The PMQAC safeguards experts (environmental and social) will be
responsible for fraining the (i) PMO’s safeguards officers (environmental and social); (ii)
RPMOs’ engineers -and social development officers. Training modules wili need to cover

- safeguards awareness and management in accordance with both ADB and government

requirements. as specified below:
(i) Environmental Safeguards

(a) sensitization on ADB's policies and.guidelines on environment;

(b} ~ introduction to environment and environmental considerations in water supply
and wasiewater projects;

(c) - review of IEEs and integration into the project detailed design;

(d) improved coordination within nodal departments; and

(e) monitoring and reporting system. The contractors will be required to conduct
environmental awareness programs and orientation to the workers prior {o
deployment to work sites.

{ii) SOCial Safeguards
(@  sensitization on ADB’s policies on Involuntary Resettlement and Indigenous
People;
(b) introduction to social safeguards assessment and document requnrenle'nts
{c) Consultation and participations requirements; \ h

(d) Project GRM and ADB s Accountability Mechamsm {AM)‘-fand
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(e} momtorlng and reporting system.

438, Water Users and Sanitation Committees (WUSCS) WUSCs are the eventual operators of
the completed projects. The key tasks and respon3|b|l1t|es of the WUSCs are, but not limited

to:

-

Before construction

Facilitate public consultation and participation, mfon‘na'aon dissemination and somal
preparatjon. > :

Provide available data to DSMC-ESS during the conduct of IEE

Assist in securing the tree-cutting permit and/er regisiration of water source.

Participate in the capacity development program.

During construction

Assist in the observance of the grievance redress mechanism.

Actively participate in the monitoring of Contractor's compliance with IEE and its EMP and
the conditions set out with Government's approval of the |EE Reports.

Facilitate public consultations, as necessary. :

During operation

Implement EMP and the Water Safety Plan.

If applicable, actively work with the engaged ficensed and accredited laboratory in water
quality monitoring. :

Prepare the environmental monitoring report as per IEE.

Ensure observance of the grievance redress mechanism.

437.  Licensed and accredited laboratory: It is recommended that a licensed and accredited
laboratory be engaged to conduct water quality monitoring in the first few. years of operation
and to train the WUSC on the same. The laboratory will ensure that while cairying out the
water quality monitoring as prescribed in the National Drinking Water Quallty Standard and its
Directives, ‘hands-on’ training is provided to the WUSC.
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11.4 Environmental Monitoriﬁg Program :
439.  Environmental monitoring will be doné during construction &t three levels:
(i) Monitoring development of project performance indicators by the PMO-ESS;
(i) Monitoring implementation of mitigation measures by the Contractor; and
(iify Overall regulatory monitoring of environmental issues by PMO. .
440.  In addition to regular monitoring onsite (at town level) by the ICG and DSMC-ESS on the

EMP i

lementation of the mltlgatlon measures, monitoring of key environmental parameters
s proposed Table 11-I presents the indicative environmental momtonng plan for the project
which includes relevant environmental parameters, with a description of the sampling
stations, thefrequency of monitoring, appli¢able standards, and responsible agencies.

Table 11-1:Environmental Monitoring Program

: Sta rameters. . Frequency |Standard Responsnb:lrty
Air » Before | PM10 + Worksite +24-hour | « National Contractor
quality constructio | SO2 locations monitorin Ambient
' nto NOXx » Along water g once in Air
establish transmission a season Quality
baseline main 1-km (except Standar
» Constructio interval from mMonsoon ds,
n phase PTWs s) for the 2003
» Construction constructi
campsite on period
locations .
2. | Noise s Prior to Equivalentday | ¢« PTWs- eOnceina | » National |Contractor
- |and constructio | and nighttime |- location season Noise
- |vibratio | nto ‘noise levels » Along water (except - Standar -
nlevels | establish transmission monsoon d
baseline main 1-km s} for the Guidelin
« Constructio “interval from constructi es,
n phase PTWs on period 2012
: « Construction
~ campsite
. locations
3. |Water | «Priorto. TDS, TSS, pH, | « Adjacent to + Twice a « National |Contractor
quality constructio | hardness, BOD, | construction year {pre- Drinking
: nto. fecal coliform, - sites (to be monsoon | - Water
establish total nitrogen, identified by and post- Quality
baseline | total the (DRTAC monsoon) | Standar
» Constructio | phosphorus, or DSMC)) for the ds,
n phase heavy metals, entire 2006
temperature, period of
DO, constructi
hydrocarbons, on
mineral oils,
phenols,
cyanide,
temperature
4. |Survival | « O&M Survival rate einthe areas | » Twice a * None WUSC
| rate of phase where re- year for 2
landsca L planitation/ years
ping, landscaping .
tree -+ proposed
plantati S

135
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Standard
s

T Field Ste_ige ' Parameters | » Location Frequency Responsibility

on

Source: IEE Study 2018/019

. 1.8 Institutional Capacity Development Program

441.  Considering the limited capability of the Project’s key players in environmental management,
technical assistance from environmental specialists and capacity development during loan
implementation will be needed. Capacity development will consist of hands-on training in
implementing the responsibilities in EMP {as well as in EARF) implementation, complemented
with a short-term series of lectures/seminars on reievant topics.

442, WUSC cannot monitor the quality. of supplied water as prescribed in NDWQS and its
Directives. Although monitoring kits and laboratory rooms will be provided, this wouid not
guarantee WUSC can handle monitoring appropriately. DWSSM has five regional
laboratories; however, some are not functioning fully due to lack of human resources.
Considering that public health is a critical concern associated with water supply, it is
recommended that a licensed and aceredited laboratory be engaged to conduct water quality
monitoring for at least the first 2-3 years of operation with WUSC actively participating in
developing its capacity. Water quality monitoring should be carried out in such a way that
WUSC will be “leaming by doing.” After the engagement period, there should be continuing
periodic training of new persons to ensure that the capacity of WUSC is sustained. The cost
for monitoring during operation is based on the assumption that a licensed laboratory will be
engagedin both the monitoring requirements and to train WUSCs. A Water Safety Plan is
included in the project design and will oblige the operator to carry out water quality monitoring
accordingly. The amount of NPR 500,000 wiil be provided annually to implement the Plan.
There will be sufficient fund te include tralnlng by the licensed and accredited laboratory while
monitoring water quality. : :

The contractors will be required to _conduct environmental awareness programs and
orientation to the workers_b_efore deployment to the work site. The proposed training project
along with the frequency of sessions is presented in Table 49, The Environmental Safeguard
specialist & EMP Field Monitoring Staff are responsible for organizing different training
programs for Environmental Management. '

" Table 11-]I!:Training' Program for Environmental Management

[ Titems | "ct.ic.i.r._!.-'prior'tOi"
SR const_:____.

: Orlentatxon workshop

. Construction_

Experiences
and best

Orientation program/ workshop |
for. contractors and supervisory

Training
Title .

staff

practices
sharing

Purpose

To make the parlicipants aware
of the environmental safeguard
requirements of ADB and GON
and how the project will meet
these requirements

To build the capacity of the
staff for effective
implementation of the designed
EMPs aimed at meeting the
envircnmental safeguard
compliance of ADB and GON

3

To share the
experiences
and best
practices
aimed at
learning
lessons and
improving
implementation
of EMP

Contents

Module 1: Orientation

-» Roles and responsibilities of

Experiences on
EMP

] ‘, - - o o

ot B 36-‘*:—_;?#‘2: D
u'a'fg}(,_‘ mz ° QQQ N
}'sfwwe‘% &
%ffwz, a7, Wl

TAEC/ICON JV




IEE Report of Deurali Hup&ekoi WSSP

ltems | . Pre-construction/priorto . . : " Construction
L - construction - | L .
» ADB Safeguards Policy officials/contractors/consultan | implementation
Statement ts towards protection of the —issues and
« Government of Nepal environment chalienges
Environmental Laws and « Environmental issues during | Best practices
Regulations construction . followed
: « Implementation of EMP
Module 2: Environmental « Monitoring of EMP
Assessment Process implementation
« ADB environmental process, « Reporting requirements

identification of impacts and
mitigation measures,
formulation of an environmental ,
management plan (EMP), i
implementation, and monitoring
requirements

« Review of environmental
assessment report to comply
with ADB requirements

» Incorporation of EMP into the
project design and contracts

Duration 1 day 1 day 1dayona
_ . regular period
to be
determined by
PMO, ICGs,
and (provide if
DRTAC or
__ DSMC)
Parficipants | Executing and implementing PMO PMO
agencies, PMO, and PMO staff ICGs ICGs
(technical and environmental) Contractors Contractors
involved in the project ' ' '
implementation

: 11.6

© 444,

445,

446.

TAECACON JV R : B 7

Source: IEE Study, 2018
Staffing Requiremehtand Budget

Staffing requirement will include the: (i} deputizing a DWSSM or PMO staff as the PMO
environmental ‘safeguards officer; (i} deputizing WSSDO staff as RPMOS environmental
engineers in each subproject town; (iii) engagement of a PMO-environmental safeguards
specialist to provide technical assistance and guidance to the PMO and partly to the. RPMOS
and capacity developmentitraining; and (iv) a DSC environmental safeguards specialist to
conduct the IEEs and prepare the |EE reports according to the provisions of this EARF.

The Costs required for implementing the EMP will cover the following activities:

(i) Updating IEE, preparing and submitting reports and public consultation and disclosure,
(i) Application for environmental clearances; and
(iii) Implementation of EMP, environmental monitoring program, and long-term surveys.

Environmental monitoring during construction will also be straightforward and will involve
periodic site observations and interviews with workers and others, plus checks of reports and
other documents. This will be conducted by PMO-ESS assisted by the PMO environmental
safequard officer. Therefore, no separate budget is required for PMO-ESS. . N
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" 447,

448.

The cost of mitigation measures and surveys during the construction stage will be
~ incorporated into the contractor's costs, which WI|| be binding on him for implementation. The

contractors will conduct the surveys.

The operation phase for mitigation measures are good operating practices to mitigate the
environmental impacts of this phase &the responsibility remains to WUSC., WUSC will
+ conduct all monitoring during the operation and maintenance phase. To ensure the delivery of

‘safe drinking water from its catchment to the consumers, there is provision of Water Safety

Plan (WSP)for the proposed project. If a licensed laboratory is engaged for the first 2-3 years
of operation for training purposes, the cost can be accommodated under the Water Safety
Plan. The cost of awareness program & WSP during the contract period is NPR 500,000.00

under provisional sum.

449, The indicative costs of EMP implementation are shown in Tables 1-3{-”/.
Table 11-IV:Indicative Cost of EMP Implementation
S. No.' | Local Level Monitoring & Mitigation Measures Mitigation & Monitoring Costs
A. | Local Level Monitoring Measures
a) | Air quality Menitoring 200,000.00
b) | Noise levels Monitoring 50,000.00
¢} | Water Quality Monitoring 50,000.00
B. | Mitigation Measures
a) | Impacts on Physical Environment
I. | During Construction Phase
i. | Soit Erosion and Land Surface Dlsturbance
| Proper Backflllmg No additional cost required, separately
' : ' included under Miscellaneous ltems
Slope Protection Measures (Gabion Wall No additional cost required, separately
Construction, Retaining Wall efc.) ' included in Detdiled Cost Estimate
ii: | Spoil Disposal 100,000.00 -
" i, | Air Pollution.
Excavation Segmentation Plan No additional cost required
Watering of dry exposed surfaces and stockpiles of
aggregates at least twice daily '
Other mitigation measures as mentioned ‘No additional cost required
iv. | Noise Pollution No additional cost required
v. | Generation of Construction Wastes & Solid Wastes : s ’ '
Waste Management 200,000.00
Vi Accidental Leakage or Splllage of Stored No additional cost required
Fuel/Chemicals
vii. | Impact on Land Use Pattern No additional cost required
viii. | Disruption to Natural Drainage No additional cost required
ix. | Haphazard Disposal of Dismantied Debris
Segregation, 3R Concept, Sale to Scrap Dealers No additional cost required as it has
' already been mentioned in v
Regular Source Yield Monitoring - No additional cost required; it is borne by
X, WUSC itself
b} | Impacts on Biological Environment

Construction Phase

Impacts on Flora & Fauna

Awareness programs to the construction workers

Ng additional cost required

10d0,000.00

Revegetating disturbed slopes & grounds .- .

Others as mentione, ':m,'Sub Secnon 8. 1 2\1--a).--\.=-'<-'

1:No additiona| cost required
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S. No. | Local Level Monitoring & Mitigation Measures | Mitigation & Monitoring Costs . . -
ii. | Impacts on Aquatic Life
Strict Monitoring on the daily activities of workers No additional cost required
Provision of temporary but well-equped touets at 200,000.00 -
worker's camp |
TN additional cost required as it has
Solid Waste Management already been mentlgged above in v.
. { Operation Phase
i. | 'mpacts on Aqualtic Life
Strict monitoring to the operators involved to No additional cost required: it will be
\c:::g;ul;igieegfrect discharge of the effluent th the managed by WUSC itself
Proper Implementation of Water Safety Plan No additional cost required; it will be
(WSP). covered by cost of Water Safety Pian
¢} | Impacts on Chemical Enwronment '
I. | Construction Phase
~i. | Impacts on Water.Quality of nearby rivers : :
Appropriate design of Septage Disposal with well- | No Additional Cost Required as it has
equipped temporary toilets already been mentioned in
Disposing of spoils or excess soils as free fillin o .
mafenalsgas sgon as possible g No Additional Cost Required
Locating temporary storage areas on flat grounds 100.000.00
and away from main surface drainage routes S _
Shielding temporary storage areas with sandbags | No Additional Cost Required
implementing eco-friendly solid and hazardous No Additional Cost Required as it has
waste management, disposing them promptly already been mentioned above in v.
Providing adequate water supply and sarutatlon No Additional Cost Required. It has to be
facilities at work sites.’ managed by the contractor itself.
Strict.supervision on the behavior of workers for . T
the waste management as well as sanitation - .
behavicr and. mgnitoring the workers to manage No Additional Cost Required
the wastes properly _ .
Strict & Reguiar Monitering dunng plpe lay:ng No Additional Cost Required
works
ll. | Operation Phase
i Impacts on Quality of Water Stored in Service
" | Reservoir
(F‘I})Spg)r Implementation of Water Safety Plan No Additional Cost Required
Removing of Algae grown within the reservoir at " '
regular lntervals by the operatmg feam deployed by | No Additional Cost Required
the WUSC. - - '
d) | Impacts on Socioeconomic Environment

Design Phase

Structurai Instability

No additional cost required

Health & Safety of Community & Workers

Training on Community Health & Safety Hazards
by DSMC by disseminating information in regard to
this through training manuals, photographs &
documents related to safety

No additionai cost required

i,

Damage to the existing facilities

Construction Phase

No additional cost required

Community Health & Safefy Hazards

Contractor's implementation of EMP

No additional cost required

Adequate lighting, temporary fence, reflecting
barriers and signage at active work snes

| 300,000.00
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S. No. | Local Level Monitoring & Mitigation Measures

Mitigation & Monitoring Costs

Contractor's preparedness in emergency response

250,000.00

Adequate dissemination of GRM and Contractor's
observance/implementation of GRM

No additional cost required

i. | Worker's Health & Safety Hazards

Provision of PPE to workers 200,000.00
. Other Mitigation measures No Additional Cost Required
iii. | Traffic Congestion No Additional Cost Required

iv. | Public Protests

No Additional Cost Required

v. | Disruption to Local Vendor's Businéss

Prompt Backfilling

No Additional Cost Required

Provision of Planks to provide access to shops &
homes |

50,000.00

vi. | Mobilization of Child Labor

No Additional Cost Required

vii. | Impact on Sustainability of Works

Engineering Investigations after any seismic event,
if any

100,000.00

Emergency Preparedness Response

No additional cost required as it has
already been mentioned above in xii)

viii. | Damage to the existing facilities

Monitor construction workers to adopt carefulness
and 1o strictly follow the layout drawings.

No Additional Cost Required

‘Reinstatement Works of the damaged existing
paved roads if any

No Additional Cost Required. its cost is
separately included in Cost Estimate.

1. | Operation Phase

i. | Occupational Health & Safety Hazards

Installatlon of clear, visible signage

No additional cost required; it will be
managed by WUSC itself

Setting up of mechanism for quiick response to
1 spills of chemical and hazardous substances.

No additional cost required; it will be
managed by WUSC itself

i, | Delivery of Unsafe Water -

No additional cost required; it will be
managed by WUSC itself

iii. | Impact on Consumer’s Health

No additional cost required; it will be
managed by WUSC itself

iv. | Impact on Downstream Users

No additional cost required; it will be
managed by WUSC itself

v. | Non-sustainahility of Services or Completed works

Source Yield Monitoring

No additional cost required; it will be
managed by WUSC itself

Engineering Investigations after every selsmuc
eventif any

No additional cost required; it will be

Preparation of Emergency Response Plan and
Immediate implementation of this plan after any
seismic event

managed by WUSC itself

100,000.00

Strengthening Institutional Capacﬂy and Policy
Compliance through various project related
capacity building programs

No additional cost required: it will be
managed by WUSC itself

Carrylng out regutar O & M with effectiveness
through proper management of WUSC.

No additional cost requtired; it will be
managed by WUSC itself

Total Cost of Local Level Monitoring & Mltlgatlon
Measures

2,000,000.00

Source: IEE Study 2018/018

Note: The breakdown cost is based on past similar project experience however independent cost may

alter without altering the total cost.
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450.. The above given table shows that the ‘total estimated cost<for Local level Monitoring and
Mitigation Measuresi.e., the indicative cost for EMP implementatioh is 2,000,000.00. This-has
been included under provisional sum in General Works in BoQ that includes necessary
environmental mitigation measures for the anticipated impacts durlng the entire construction

period.

451 The environmental management will be implemented during the detailed design phase that
will continue through the procurement, construction; and operation phases. Table 11-V & 11- o -
VI presents the indicative timeframe of key EMP activities aboutprojéct implementation
schedule & the proposed topics for Capacity Building/Training respectively.

Table 11-V:Environmental Management Implementation Schedule

Indlcativ":; T |rne .

PROJECT IMPLEMENTATION

Detailed Design & Bidding Documents Q2 Y0
Procurement Q3 Y0
Construction QA4Y¥0-Q4 Y2
Contractor Operating Period Q3 Y2-Q4Y3
Handover to WUSC for Operatlon Q3Y3-Q1Y4
Defects Liability Period Q3Y2-Q4Y4

ENVIRONMENTAL MANAGEMENT

Overall

1.

Design Rewew and Technical Audit Consultant

{DRTAC }-Engagement of Environmental Specialist

Starting Q4 Y0 (5 yrs of
intermittent inputs)

2.

PMO's submission of Environmental Monitoring Report
(EMR)

- Monthly EMR for project's Monthly Progress Report

- 8 dgy after effective month

| . I Semi-Annual EMR during construction for

submission to ADB

-8"d day after effectlve 6-mo.
penod

- Annual EMR for submission to ADB .

- 8" day after aneffective year

Before Construction Mobhilization

of C-EMP

1. Finalization of EMP, {if applicable) revision of IEE Q2 Y0

2. _|ADB review & approval of revised IEE & EMP. Q2Y0

3. Obtaining Government’s approval of IEE Report Q2Y0-Q3Y0

4.  ICommunity preparation (including disclosure of Final Q4 Y0

IEE & its EMP)
‘5. [Establishment of baseline data (as set outin the EMP) | Q4 YO (shall have been done
: . .| before award of contract)
6.  [Preparation of C-EMP by selected Contractor, review | Q4 Y0, before Notice to Proceed

is

Against SPS-compliant EMP.

Construction Period

given

Mopbilization to Demobilization

1.

Implementation of mitigation measures and conduct of
environmental effects monitoring following the C-EMP,

Q4 Y0 - Q4 Y2

5

Bubmission of Environmental Monitoring Report (EMR)

Q4Y0-Q4Y2

- Monthly, by Contractor

8" day of the month following
the effective month

L Quarterly, by Contractor or by Licensed Laboratory

3" day of the month following

Operation Period (potentially could start even before DLP
is over)

the effective quarter

1.

Implementatlon of mitigation measures & monltorlng
activities as specified in the EMP

Starting anytimé between Q3 Y3
& _
Q1Y4

TAEC/ICON JV
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Actlvlty .

Indicative Time Frame

2‘.

Submrssson of EMR

Q1 Y4

anytime between Q3 Y3 &

- Monthly, by Operator

5%day of the month following the
effective month

-
#‘-

[*haboratory ™

- Quarterly, by Operator or (if apphcable) by Licensed

3 day of the month following
the effective guarter o~

Source

{EE Study 2018/01 9

Table 11-Vl: Proposed Topics for Capacity Building/Training

Target LT
. Pé’__g‘_ticipants
1. | By Environmental Specialists
11 Legél Framework . _ DWSSM, PMO, Early stage
« Relevant national laws, regulations & standards WSSDO, ICG, of Output 2
on EA& management
= ADB SPS 2009 RMSO, WUSC
_ (15-18)
= [EA& review procedure under the Project
1.2 Environmental Assessment
* Rapid environmental assessment
« Initial environmental examination
1.3 Some AspeCts of EA Process & Environmental
- Management
*. Meaningful consultation & info disclosure
= Grievance redress mechanism
= Environmentally responsible_procurement
« Occeupational & community health and safety
1.4 EMP tmplementation, part 1- DWSSM, PMO, Early stage
= Institution arrangements & responsibilities - - WSSDO, ICG, of Output 2
| + Environmental quality monitoring RMSO, WUSC,
IE Emergency response - .(15'-18)
1.5 EMP Implementation, part2 '
= Performance monitoring & indicators
|  « Environmental monitoring report
2 By External Experts
I |21 1Other relevant topics, such as: MOWS, DWSSM, During
A (Good engineering and construction practices as PMO, ICG, Project’s
" Imitigation measures _
B Climate change adaptation (appllcable to WSSDO, RMSO, CapacityDevt.
~ Eligible activities/works under the Project) DSMC(30) Program

B.1 Climate change impacts on infrastructure

B.2 Climate-proofing of infrastructure

.\_I.
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- Target
* Participants

- Timing

C...

trategic environmental assessment of WSS
sector policy, development plans, and programs

‘D

Other relevant topics that may be suggested by

Mows, DWSSM, PMO, ICG& WSSDO

- s Source: IEE Study 2018/07T®
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12 MONITORINGAND REPO RTING

452,

Ll
-

453.

454,

455,

RPMO is the main monitoring agency of the proposed project that will monitor and measure
the progress of EMP implementation with assistance from DMSC. The monitoring activities
will correspond with the project’s risks and impacts, and will be identified in the IEEs for the
subprojects. In addition to recording information on the work and deviation of work

components from original scope, PMO, RPMOs & DSMC will undertake site 1nspect|on?qud

document review to verlfy compliance with the EMP and progress toward the final outcome
Along with this, Ministry of Water Supply (MoWS) as well as Ministry of Forests &
Environment (MoFS) under Government of Nepal will also undertake monitoring process
through random field visits to review the project performance.

RPMOs will submit monthly monitoring and implementation reports to PMO, who will take
follow-up actions, if necessary. PMO will submit semi-annual monitoring reports to ADB. This
report will be based on the Sample Semi-Annual Monitoring Report Template given in Anrnex
2F and Sample Envircnmnetal Site Inspection Report given in Annex 2G. The subproject
budgets will reflect the costs of monitoring and reporting requirements.

For subprojects likely to-have significant adverse environmental impacts, PMO will retain
quatified and experienced external experts to verify its monitoring information. PMO
environmental safeguard specialist will document moenitoring results, identify the necessary
corrective actions, reflect them in a corrective action plan, and for each quarter, will study the
compliance with the action plan developed in the previous quarter. Compliance with loan
covenants wilt be screened by the PMO,

ADB will review project performance against the MoWS commitments as agreed in the legal
documents. The extent of ADB's monitoring and supervision activities will be commensurate
with the project's risks and impacts. Monitoring and supervising of social and environmental

- safeguards will be integrated into the project performance management system. ADB will

(i)
(ii)

(iii)
{iv)

v}

monitor projects on an ongoing basis until a project completion report is issued. ADB will carry
out the following monitoring actions fo supervise project implementation:

conduct periodic site visits for projects with adverse environmental or social impacts;
conduct supervision missions with detailed review by ADB's safeguard specialists/officers
or consultants for projects with significant adverse social or environmental impacts,

review the periodic monitoring reports submitted by PMO to ensure that adverse Impacts
and risks are mitigated, as planned and as agreed with ADB;

work with PMO to rectify to the extent possible any failures to comply W|th their safequard
commitments, as covenanted in the légal agreements, and exércise remedies to re-
establish compliance as appropriate; and

prepare a project completion report that assesses whether the objective and desired
outcomes of the safeguard plans have been achieved, taking into account the baseline
conditions and the results of monitoring.
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# 13. CONGLUSION

456.  The IEE study indicates that:

>

°
¢ « §
KR al’ L I

The proposed project, !ts components, are not within or adjacent to enwronmentaily
sensitive areas.

» Thes propOSed pl‘DjﬁGt will fulfill the mcreasmg water, demand .of the project town
rzgardmg the reliable: water supply system. It will deflmtely address the issues raised « - -

by the hardship that people of the project town are facing for safe, reliable & potabie
water for years. '

The proposed project will bring about: (i) the benefits of access to reliable supply of
safe and potable water; (i) promotion of good hygiene and sanitation practices and
reduced-;'health and safety risks as positive impacts; and (iii) enhar',l'ced community
health, improved quality of life and safe communities as cutcomes,

Along with positive outcomes, the proposed project will also have negative impacts as
discussed above in Chapter VI. As per our IEE study, four of the adverse impacts that
includes Air Pollution, Noise Pollution, Impacts on Water Quality of nearby rivers and
Impact on Sustainability of Works are evaluated as “Very Significant”. However, these
impacts would not be problematic for the project implementation if the activities that
stimulate this impact to occur are properly controlled through the proposed mitigation
measures.

Some of the adverse impacts are also evaluated as Significant. However, these will
not be sufficient to threaten. or weaken the surrounding resources. Mitigation
measures, integral to. socially and environmentally responsible construction practices,
will be commonly used at construction sites and the contractors will be aware about it.
Hence, mitigation measures would not be difficult to implement. ' '

-Similarly, Insignificant impacts ¢an eithéer-be avoided or snmpiy mitigated through the

proposed mitigation measures.

. The environmental management plan (EMP) as mentioned above in Chapter 11, if

duly considered, followed and implemented during project construction activities, then
the environmental issues will not be issues to be worried about.

If the responsible body mentioned in the EMP matrix shown in the Table 11-f properly
takes up the responsibility for the implementation of mitigation measures for the likely

. impacts resuiting from the various activities of the project, then, the environment of

the project area will be safe and less affected from the project activities.

Regular monitaring with good operatien & maintenance service ineluding prompt
action on leaks and complying of the water supplied as prescribed in the National
Drinking Water Quality Standards Directives will lessen the risks of the ineffective

implementation of the proposed project and will sustain the system.

Construction of public toilets within the project town will improve the public behaviour
regarding safe & civilized sanitation practices..

None of the anticipated environmental impacts of the proposed project is significant
enough to go for either detailed ElA study or further especial study.

As per ADB Categorization, the proposed project falls under “Category B”. As per
EPR 1997 (Latest Amendments 2017) Schedule H, this IEE study fulfills the
requirements of IEE criteria. This IEE thus fulfilis the policy requirements of both the
ADB and the GoN. This indicates that IEE study is sufficient for the effective
implementation of Deurali Hupsekot Water Supply & Sanitation Project.

The IEE study shows that project benefits outweigh the risks and these potential risks
can be overcome through proper planning ah‘q\ management.
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457. Based on the above findings, the classification of the Deurali Hupsekot Water Supply and
Sanitation -Project as "Category B" is confirmed, no further special study or detaited EIA
needs to be undertaken and people of Hupsekot Rural Municipality will get rid of the hardshlp
of safe, reliable & potable water they have been experiencing for decades. .

{‘-@%Lma

_ By
ll' . hﬂﬁ"!‘.ﬂ:\‘
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ToR for IEE of Dewrali Hupsekot WSSP

List of Abbreviztions

AD, Anng Domini
ADB Asian Developmenl Bank
BS. Bikram Sambat
8PT Break Pressure Tank
CBD Convention on Biological Diversity :
¢ &S Central Rureau of Stalistics E

cfe Center o Center _ -
CITES Convention on International Trade in Endangered Species of Witd Fauna &

' Flera '

- DC Direct Current

TREE District Goordination Commiltes !
DEGR Detated Engingering Design Report
BHK Department of Hydrolegy & Meteorology
bl Ductile ron '
DL Distribution Line -
DMA District Metered Area
DRTAG Design Review & Technical Audk Consultant
DsMC Design Supervision and Managemant Consuftan
DWSSM Department of Water Supply & Sewsrage Management
EA Executing Agency
ElA Environmental Impeact Assessmant
EMP Environmentzl Managemendt Plan
EPA Enviranmenizal Protection Act
EFPR Environmental Prolection Rules
ESA Environmental Safeguards Assistant
ESE Enviranmental Safequards Expert
FOB Fund Deveiopment Board
FGD Focus Group Discussion
Gl Galvanized lrow
GoN Government of Nepai
GRC Grievance Redrass Committes
GRM Grevance Redress Mechanism

" HHsg Households
HP Horse Power _
A Implementing Agency
IBAT. Integrated Blodiversity Assessment Tool . 7]
Ic Intemruption Chamber
ICESCR intemational Covenanl on Economic, Social and Culiwral Rights
IC6 Implementation Gore Group
iEE- | itiat Enviranmental Examiration
0 international Organization
IUCHN International Union for Conservalion of Nature e
1c Least Concern
MoWS Ministry of Water Supply ]
NDWQS National Drinking Water Quality Standard
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NEA Nepal Electricity Authorily
NGO Non-Governmenial Organization :
NRs. Mepalese Rupeas
O&M Operation & Maintenance e
- OBA Cutput-Based Aid
Tl ODF Open Defecation Frea T
PE e Polyethylene
PID Froportional Integral Derivative -
PLC Programmabie Logic Gontrelier
PMO ~Prowc MenagementOfice .
PN * Pressure Nomber _
PPHA Persons Per Hoctare '
a6l Gulyeres
RCC Reinforced Cement Concrete ]
REA Rapid Environmental Assessment
RPMO Regional Project Management Office N
R Reservoir Tank
SGADA Supervisory Control and Data Acquisition
8PS Safeguard Policy Statement
S5TWSSSP Second Smell Towns Waler Supply and Sanitation Sector Project
STWSSSP Small Towns' Water Supply & Sanitafion Sector Projent
TOF Touwn Development Fund
TL Transmission Line
ToR Tems of Reference
UWSSP Urban Towns Waler Supply & Sanitation (Sector) Project
vDC Village Development Commitiee
W Vulnerable .
WsSDho Water Supply and Sanhalion Division
WSSP Water Supply & Sanitation Project
WP Walter Treatment Plant
WUA Watar Users’ Assodiation
wusc Water Users’ & Sanilation Commiltee
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1.2

1. INTRODUCTION

+ NAME AND ADDRESS OF ¥HE PROPONENT

This Terms of Rejérem:e GR) has been prepared wﬁh referefice to the Feagibillity ., -
“’Siw:iy Report & Final Detgiled Engineering Design, Report to carry out the Il .

Environmental Examination (IEE) of Deurali Hupsekot Water Supply & Sanitation
Project in Nawalpur District, TOR for this IEE study of this project is needed as a
reference to EFR 1997_(amendments 2007 & 2017}

Urban Water Supply and Sanitation (Sector} Project (UWSSP) of the Government of
Nepal, The Depantment of Water Supply and Sewerage Management (DWSSM) is
the project proponent (implementing Agency). The Ministry of Water Supply (MoWS)
is the approval agency.

Hame of the Proponent:

‘Project Management Office

Urban Water Supply and Sanitation {Sectar) Project
Department of Water Supply and Sewerage Management
Address of the Proponent:

Panipckhari, Kathmandu

Tel: 977 1 442388, 977 1 4412348
Fax: 977 1 4413280

E-mail; info@uwsssp.gov.np-
Website: www iwsssp.gov.np
Name of the Approval Agency:
Ministry of Water Supply
Gavernment of Nepal

B CONSULTANT PREPARING THE REPORT

TAEGC Censult P, Ltd. Joint Venlure with Integrated Consultants Nepal Put. Ltd. is
responsible for preparing this IEE report.

" Address of the Consuitant:

Shankhamul, Kathmandu
Tel: 977 1 5242846
Fax: 977 1 5242553
E-malk: taec@mas.com.np

Website: www.taecconsuli.com.np
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Project Background

2 BAC KGROUND AND DESCR!PTION OF 'ﬁHE PROJECT

o

Prior to three priects (STWSSSP), {SSTWSSSF’) & TSTWSSSP, currently, ADB and
GoN are working tegether to provide water supply and sanitation services to sefected
urban municipalities of Nepal through Urban Water Supply Sanitation {Sector) Project

{UWSSP) in actordance with the updated 15-year Development Plan for Small

Towns and the Natiohal Urban Development Siralegy. The Project will support Nepal
in expanding access to community managed water supply & sanitationin 20 project
municipalities by drawing on experiences and lessons from three earfier projecls

funded by ADB. UWSSP wil be implemented over a five-year period {indicative

implementation period is 2018 to 2023} and wilt be supported through ADB financing
using a sector lending approach. This project has the following outputs: i} Improved
Water Supply and Sanitation Infrastructure in Project Municipaliies and ii)
Strengthened Instittutional and Community Capacilies.

Department of Water Supply and Sewerage Management (DWSSM) is the
implemanting agency whereas the Ministry of Water Supply is the execuling agency.
The project will assist in implementing a part of the. 15-year Revelopment Plan for
Srall Towns Water Supply and Sanitation Development in the oountry and about 20
Small Towns will be covered by this project

In this context, the Eastern Regional Design Supervision and Management
Consultants (ERDSMC), joint venture of TAEC Consuliants P. 1td. and Integrated
Consultants Nepal {P.) L.id. has been assigned to provide services on detailed design
of seven towns namely, Birendranagar {Chitwan), Katahariya {Rauthat), Latbandi
(Sarfahi), Katari {Udaipur), Diktel (iKhotang), Bhojpur Bazaar (Bhojpur) and Charikot
{Dolakha) Town Projects. In addition, llam (tlam), Brihat Bhanu (Tanahun), Sunkoshi
Panchkhal (Kavre), Kenchanrup (Saptari), Rampurtar {Okhaldhunga) and Deuwrali
Hupsekot { Nawalpur) are assigned for the preparation of DEDR report.

The project has rbany stakeholders such as the WUSC, Project Mznagement Office/ .

DWSSM, DRTAC, Town Development Fund (TOF), and Regional Design
Supervision and Management Consultanls (RDSMCs), RPMO. There is a need for
effective co-ordination among the various stakeholders. in this context, the consulling
team espegially the major members of the Consultants’ Team including the Team
Leader, socic-economiist and design engineer responsible for detailed design has
been responsible for mainiaining oo—ordlnahon with all the stakeholfders |nvolved in
the project.

Both the GoN and ADB policies require that the environmental implications of
individual developmenis needs to be taken into account in the planning and decision-
making process, and that action is taken Lo reduce ihe adverse impacts fo acceptable
levels. This is done through the environmental assessment ptocess, which has
become an integral part of lending operations and Project dgvelopment and
implementation. :

TAEC-ICON JF
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2.2

o

23

TCBnsidering the water demand and condition of the exisling systém, there is a need :

Relavancy of the Project

The existing water supply system is intermittent and is limited to only certain parts of
the proposedearea. Similarly, there Is no provision of treatment sysiem in the existing
. gaer supply sytern of the proposed town,

- for a project to upgrade the existing water supply situation in the service area to meet
the growing demand for private connections and to make dnnkmg water available to
the people of service ares throughout the year.

Rationale of the Project & IEE
Rationale of the Projett

" The raionale of the project is based on the increasing demand of the reliable project,

hardship of people for safe drinking water, willingness to pay, affordabiilty, public
health impacts, policy comm#ttmants and various other aspects.

Rationale of the IEE

As per TOR issued to DSMC, It is stated that the Project needs to be studied from
the environmental point of view as per EPA 1997 and EPR 1957 {Amendments 1999,
2007 & 2017). The proposed water supply and saniialion project is intended to serve
the water demand of areas of wards 1, 2,3 & 4 Hupsekot Rural Municipality,
Kavrepalanchowk Districk. It is expected that after the implementation of this project,
the users of the area will pé able to avail adequate amount of safe drinking water,

The project needs to go through the IEE process as stipulated in EPR 15957
‘(Amendments 1899, 2007 & 2017). The proposed project shall be using surface
waler sources. The Project dogs not involve the construction of any tunnels;
relseation of people or households & there i3 no need to settle any households. The
project is expected to benefit a design population of about 45,768 (2040).

As the proposed project falis within the definitions provided in the EPR 1997

(Amendments 1999, 2007 & 2017) Schedule 1 (Pertaining to Rule 3) (Clause H} for
drinking water projects; only an 1EE shall be necessary. The reguiation stated in
Schedule 1 {Clause H} shall only be applicable if the proposal does not fall under the
category "A” through (Clause H} of Schedule 2. The following given table gives the
brief details on fulfillment of the crileria for the requirement of IEE as per Schedule
1(Pertaining to Rule 3} {Clause H) and Schedule 2 (Pertaining to Rule 3) {Clause H)

- of Environmental Protection Regulations 1997 wilh amendments 2017 by the
proposed project. '

Table 1 : Criteria for requimment of IEE for Drmkmg waier supply Projects

Condition described in the Act and Regulaiions

; \n{l_1 project

C Status for the proposed

Surface water sources with safe yield up to 1 cusec and uiilizing.
up fo 50% of ihe available guantily. . 5,

bty

Ypta#1 cusec and utilizing |
80 % of the available

Treatment process of water af the rate more than 25 lilers per.

proposed  project
second, : _ _ o N é?auwes 50tps discharge for
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Status for the proposed

Condition described in the Act and Reguwlations )
fown project

[ ) : the treatmend process.

.

éll ; & ‘ g - B ply ofdranl«ng wagertoe?popurat!on ranging between 104000 Within the limit as the
‘;_»,_'_‘_aﬂ'i LI ST omupon cmﬁechng hew som’cee Gl present population is 21,601
R SN E " .. {and thé targeted population

' is 32,168 vp to design year

2040

‘24 Oblective of TOR
The main objective of the TOR.is to guide lhe subseqguent IEE study and 1o produce
a comprehensive and coherent IEE Report. It also ensures that the resulting IEE
study will {ulfill the environmental assessment requirements of lhe project. It means
that ToR shall ensure that [EE is sufficient for the proposed project,

The specific objectivas of ToR include;

« Delineates ihe scope of IEE study

» Serves ag a standard document against which the subject matter covered by the
1EE report will be evalusted,

+ Describes the existing envirarunaent of the proposed project town

» Delineates the specific project activities to be underteken

+ Identifies the existing policies, plans, sirategy, rules, acts and various legai
frarmeworks related to the proposed project

+ Sets oul time frame, with the required human reseurces to carry out IEE study
afong with the required estimated budget

» Identifies and List out the anticipated environmental impacts that can be either
adverse or baneficial

+ Emphasizes the most significant aspects of the study

2.5  Objective of the IEE study

The main objectives of the TOR is 1o guide the subsequent IEE study, to produce a
comprehensive and coherent IEE Report as per the Environmental Protection Act,
1997 and Envitonmental Protection Rules, 1997 (with amendments 2007 & 2017)
The specific objectives of the proposed IEE study inciude:

» Idenlify the msjor issues that may anse as a result of proposed works on
biophysical, socio-econamic and cultural enwironment of the project area,

. Recommend practical and sde-specnﬁc enwronrnentai mitigation :a'nd
enhancement measures, prepare and lmp!emenl enwonmental monitoring plan
for the proiect,

» Provide information on the general'environmemal sgiting of the Hupsekot Town
area as baseline data. Make sure that |EE is sufficient for the proposed water
supply project.

TAEC-ICON JF
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2.6 Description of the Projact

~+.2,6,1 Location and Accessibility of the Project Area

Y '?;
o ( rovince 4) of Nepal. The munlqpallty lies befween 27° 74' 0" N'Latitude and 83° 98"

0" E Longitude. The town is located about 8 km away from Danda bazaar (near
Kawasoli} east-west highway. The distance from Kathmandu to Kawasoti 178 km,
Kawasotl to Danda Bazaar (bifurcaling junction called Sahid Ghowk) 3 km and Sahid
Chowi 1o WUSC officef Jhyalbas 8km.The location of the project area is depicted in
the figure given below:

Engineer
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2 6  Description of the Project

26,1 Location and Accessibilizy of the Project Area
]‘he Project arsa of Deurali Hupsekot Water Supply and Sanitation Project Fies in . _

Husekot Rural Monicipality, Nawalpur Djstnci, a hilly regiog,in-the Gandaki Province
rovince 4) of Nepal, The n-iummpahty fies between 27° 74' 0" N'Latitude and 83° &'
@ E Longitude. The fown it located about 8 km away from Danda bazaar (near
Kawasotl) east-west highway, The distance from Kathmandu to Kawasoti 178 km,
Kawasoti to Danda Bazaar {bifurcating junction called Sahid Chowk) 3 km and Sahid
Chowk to WUSC office/ Jhyalbas 8km.The Iccation of the project area is depicted in
the figure given below:
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- This figure 1 given above shows that the praject area belongs to Hupsekot Rural
N v Munlupal'ty of Nawaipur District of Gandah Province of Nepal. The project town Is

5 Y e b‘hounded by‘Bungdikala Rural Munknpaltly & Paipa District {Nisdi Rura! Munlmpamy}
S * *in the north, Bufingtar Rural Municipality in the north east, Kawasoti & Devchuii

Muriicipality in the east, Kawasoti & Madhyabindu Municipality in the south and

Madhyabindu Municipaiity & Palpa District {Nisdi Rural Municipality) in the west. Out

of 6 wards of the proiect town, the proposed project area covers argas of wards 1,2,3
- &4, |

The project town was declared as Rural Municipality by the Government of Nepal,
Ministry of Federal Affairs and Local Development from Councit of Ministers on
- September 20, 2015. The then VDC which were merged are Deurall, Dhaubadi &
Hupsekot to form a Nawalpur Municipality with total of 6 wards covering area of
189.21 sq. km. The foflowing table gives bnef details on the ward profile of Hupsekot

Rural Mummpalxty
_ Table 2: Hupsekot Rural Municipality Ward Profile
Present Ward | Former VDC/Municipality Former Ward No..
Municipality i
L Deurafi VDC o WN §
0 Dhaubadi VDG - WN 2
2 | DewalVDC WN124&8
3 . |peumivoC T Twnasa
Deurai VDG L WNB&?7
! . Dhaubadi VDO I W 7
5 - - |DeuaivdC o WN B
Dhaubadi VDG | wiN135889
) o Hupsekot VOO _ WN 1109

Source: Final District 1-75Cormected Last for Rajpalra fwww.mofald.gov.np)

The Table 2 shows that the reformed Hupsekot Rural Municipality has been divided
Intc & wards. The current ward 1 of Hupsekot Rural Municipality belong to ward 5 of
forrmer Beurali VDC. Similarly, the current ward 2 belong to ward 2 of former Deurali
VDC , ward 3 betong to wards 3 & 4 of the former Daurali VDC, ward no. 4 belong to
wards € & 7 of Beurali VDO and ward 7 of former Dhaubadi VDC, the ward 5 belong

- to ward 8 -of former Beurali VDC and ward 6 belong to wards 1,3,6,8 & 9 of former
Dhaubadi VOC & ward 1 to 9 of former Hupsekot VDC,

The climate of the project area is mild and generally warm and femperale, n winter,
thera is. much less rainfall in Nawalpur than in summer. This Jocation is classified as
Cwa by Kdppen and Geiger. The average annual tempgrat'u_t‘é'f@t Nawalpur is 242
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IEE Repori of Deurali Hupsekot WSSP

: ) ToRsfor IEE of Deucali Hupsckot WISP _
. % ;w . ' & o~ The sallem features of the prOJect areais. bﬂeﬂy mc’luded m 1he table gwen below:
L T ;o
> = Tabie 3% Satlent Featuw.s of the Prolect g
: SN, ltems Description
1 | Name of Project Dauraki Hrtg)sekol Waler Supply and Sanitation Project
Both gravily and pumping system (use of 3 existing
2 1Tywe gravity ‘Sources and cne new pumping source and
gravity water supply in distribulion systent}
3 | StudyLevel | Final Detailed Engineeting Design
4 | Location Area
: Province Gandaki (4)
District Nawalpur
Rural MunigipaklyMunicipality | Hupsekot Rural Municipaity
I Hupsekot Rural Municipatity:
. Ward no. 1: Beluwa and Jukepani
Serdce Area Ward no. 2: Koliya and Guher (water to be supplied
Ward ad settlement from RVT without pumping)
Ward no. 3: Girubati and Belhani
) Ward na. 4: Jhyalbhas and Talo Dihi
5 | Avakable Fagifiies .
Kathmandu to Kawagoti is 178km, Kawasoli to Danda
. Road - Bazaar {bifurqating junction called S_ahid Chowk) is
’ 3km and Sahid Chowk to WUSC coffice/ dhyalbas is
- . 8km,
Water Supply System Limited supply far Iew hours operated by WUSC
Elochicity Available
Laommupication Available
Health Sendces Available
* Banking Facilies - Available
& | Sodial Status
Preseni HHs Numbers (2018) | 3652
Present Population (2018) 21601 nctrenlal 2259 ]
Base Year Population (2021) 22,786 (reral population kept canstant)
Design Year Populalion (2040} | 32,168 {reral population kept constant)
Average HHS size 53
Popuiation Growﬂ\ Rate % 200
(PGR) )
Projected HHs in Design Year | o oo
{based on GR} h
‘7 | Waler Demand {(MLD)
Base Year {2021) 2.88(2,882.429 lir per day)
Design Year (2040} 4.07 (4,069,252 ¥ per day)
& | Sourge Characleristics o
. Girubari Khola al 2 Jocatt ne gravity, other
Source Name pu:\?a?:g}, Pathar Khola am:!l Ec;;isai igholag ’
Source Type Siream
Hupsekot {Ward 5 Giruban grayity:atSatakon),Ward
Soutce Location e i
Source discharge {lps}'
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SN. fems Description
r(,seepage of Girubeni khola, plenty)
. (w(Girubari gravity 26lps, Girubari
Tapped discharge {Ips} puTping-20hr & day 11lps, Patharkhola 8ips,
Bata khola Slps)
8 | Type of Structures
Stream Intake - 1 {Gieuban existing rehab)
Stream/ seepage water - 1 (Ginbari Khola;
Praposed intakes sumpwell well)
Strearn infake - 1 (Pathar khola, existing rehab.)
Siream latake - 1 (Betai khota, existing rehab)
Rapid mixiure - Floculator-Sedimentatior.-
Roughening - Siow sand filter-Desinfection
Rapid mixture - 2 location {Dihidanda & Shivalaya)
Flocculator- 2 locations (Dihidanda & Shivalaya)
Sedimentation tank - 1 loeation ({Dihidanda) +
Water treaiment plant existing 2 lacation (rehab)
Roughening fiter - 1 location (Dihidanda) + exisling
2 location (rehab)
Stow sand fiker - 1 localion (Diliidanda) + existing 2
tocatlon {rehab)
Disinfection « 2 locations
Single stage 25HP submersible pump o pump
Pumping Details 11lps from Giryban Sumpwell/ intake, Transformer -
HS50KVA, and generator-50KVA
. RVT1: 460cum - 2 hos. {Dihidanda}
Ground Reservoir (No and RV 2: 400cum - 1 no. (Shivalaya)
Capacity in CUM) (Totat capacity 1,200 cum)
Pumping Chamber/Sump for
pumpig
Valve Chamber (Bricks! RCC) | 45 Nos
IIIIIIIIIIIIIIII Pipe valve box 62 Nos
CBPT
WLISC office-1 no (bazaar area land to be provided
by WLISC)
Office Cum GH (01} /Guard Guard house (GH1) ~ 1 no (al sump well sits)
House (G 1}/ Small Guard Guard house with store room (GH2} - 2 nos (RVT-1
Hause (G2} Dosing House Dibi danda and RVT-2 sile Shivalaya) :
{DS), Generalor House, Dosing station- 2 ros {RYT-1 and RVT-2 site)
Boundary wall Generstor house - 1 no. (sump well slie)
Boundary wall — 4 localions
Fire Hydran! {Nos) 5
River crossing (Nos} 16
Length of pipe in transmission
‘main {from varicus intake to | 13,453.00
WP/ RVT), (m}
Length of Distibution Mains (m) | 149,964.00 *
Number of DMAs 7
Number of HH connrection 3,662
Number of connections  flor 39
‘H‘Sﬁthbn ............... .o
g Total Cost of WS Component 889,958,368.67
{Inclusive of all) NRs.
10} Cosl Sharing Arangement (NRs)
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SN, ltems Descriplibn
672.870,857.65
GON Gomporent (76 %} 97085
222 489,592,
TOF Loan (25 %) 9,692.02
o1 | wuscs upfront (Cesn | 4449781 g.40
cohtribution 5%)
12 { Tariff

Up lo 6§ cum‘monihly (NRx) 35
7 1o 10 cumimonthly INRs) 43
19 to 20 cumn/monthly (NRs) 55
21 to 30 ctmnimonthly (NRs) 65

' >30cum 75
{nsfitutionat cumimonth (NRs/ 75
cum} |
Weighted av. Tanft ;
(NRs HHimonth) 589 {NRs. 60.93fcum)

13 | Financial Indicators

EIRR (Base case), % 23.50
FIRR (Base case), % 21.50

AIFC {Base case), NRs per cum | 21.19

AIEC {Base case), NRs pereum | 28.25

44 | Environmeni

|| ADB Category B, Ondy IEE necessary
IEE finding No significant adverse impacts
15 Per Capita Cost for WIS
ocomponent
Per Capita Cost {for base year 39.057.24
pop-), NRs ’
Per Capita Cost (for design year 27 665.95
pop.), NRs
Tota cost of Sanilation
: 1 A86.
16 Component {including aM), NRs 2,255156.81
GON Camponent (65 %) 10,416.883.29
Local Authority {15 %) 1,838,273.52
Total cost of Water Supply and | g5 524.88
17 | sanitation Compenent, NRs 2.213,524.

Source: Final DEDR, 2018

2.6.2 Water Supply Components

The following sections describe the proposed water supply components.
Source/intakes .
Supply Water from Three Gravity Sources and One Pumping Source

The surces have enough water than tapped discharge and depletion of source
discharge are not envisaged. The three gravity sources Girubari khola'(261ps), Betai
khala (Sips) and Pathar khola (8lps) have combined tapped di:s"_;_:har \39];25 and
Girubari khola/ sumpwell pumplng will have 11Epﬁ%@pﬁl discharg pxtracted
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for the new watersupply system. The designed discharge wili be brought to proposed
WTP site - Dehidanda and existing WTP site Dehidanda and Shivalaya then treated
watler comes to RVTs Dehidanda and Shivalaya and dlstnbute the water to the
distribution system by gravity.

The Girubari khola intake will be rehabilitated with gabions works at downstream and
the sides of extsting cutoff wall, placing of course gravel and boulder on river bed at
the upstream of cutoff. The PE pipe of 140mm dia wil be perforated on lop haff
diameter and hole of (7-10)mm dia will be made. There will be 16 numbers of
perforated pipe of each 20 m length, These pipes will be placed In between gravel
and connected to collection chambers. Also, difect supply of river waler 10 each
coflection chamber have been pravisioned, This will he functicned, if perforated pipe
cannot extract enough water at design vokime or will be used during maintenance of
perforated plpes clogged.

The Betal khola intake will be newly constructed with RCC cutoff wall, gabions works
at downstream and the sides of cutoff wall. The small chamber will be constructed
with the intake cutoff wall. The strainer has been provisioned o extract the water
from chamber and two pipe will run uplo existing collection chamber. The existing
collection chamber will be rehabilited.

The Pathar khola infake wilk be rehabilitated with gabions works downstream and
sides of existing cutoff wall, placing of course gravel and boulder on river bed at
upsiream of cutoff. The PE pipe 140mm dia will be perforated on top half dia and 7-
10mm dia hole witl be made. There will be 7 numbers of periorated pipe of each 7 m
length. This pipe wilt be connected at exisling collection chamber. The existing
collection will be rehabilitated. These perforated pipes will be placed in between
gravel and connected to collection chambers. Alse, direct supply of river water to
collection chamber has been provisioned. This will be functioned, il perforated pipe
cannol extrast encugh water at design volume or will be used duting maintenance of
perforated pipes clogged.

The proposed location of the sumpwall is in between Badahare kholsi and Chepari
Gaira;The exact location of sump well at Girubari khola will be finalized during
enplementation afler test drilling at site. If the soil starta at proposed site has layer of
rock, the focation will be shifted or altered nearby proposed location. Based on
drilling, the sumpwell site will be finalized with minor modification in- design, if
necessary, Thete is only one sumpwel designed in the system. The perforaled pipes
are designed {o flow the water from the filter media to sump welk. The refaining wall
at hill side and river side have been designed to protect the structures. The river side
RCG retaining wall will be constructed 1o prevent the flood ino the intake/ sump well
site, 1t is envisaged that sump well will collect water more than 11 Ips. Accordingly,
the perforated pipes 10 number of each 7 m length are arranged considering the
possibility of clogging of perforation in pipes, The necessaty treatment piant, service
reservoir and other structures sre designed as needéd.The: wate; treatmenet system
will be based on quality of water of the source. The, soUfges: ppplles total S50Ips
water for the project.

- m———
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i) Electricat System

The system has only one stage pumping that will pump 11lps water for 2Ghours daily,
during design year. All other three sources are gravity sysiem and there is no need of
pumping. The sith meter would be encugh for electricat works for building and dosing
house at each RVT location,

The electrical system is designed as new together with overhead transmission jine. It
s envisaged that anly one pump will run at a time and other will be an additional.
Accordingly, the transformer, generator and other components are designed. The
capacity and number of pumps are provided in Table 4.

Table 4:Capacity and Number of Pumps

Location

Number and capacity of pump

Rematks

Only one pourmp wili run at a time.

Stage { {at sumpwellf source)

In addition, spare pump is arranged at the slore as slandby for the immediate
replacement, if any of the pump does not function properly. There will be also provision
of generator for backup to pump the water during NEA power faflure. The transformer

and diesel generator are designed as following in Table 5.

Table 5:Transformer and Diesel Generator

Pum '
ping Description Pump uses Remarks
|_stage :
lrstage Pump 1 OR 25 | HP 18.75 K Only one pump will n al-a
Pume 2 25 | HP KW ime
Oiher load o 4 v
Total load 22.75
Sately faclor .25
Net tolal load 2843
Capacity of Transfomer 3558 KVA
Adopt :Capacity of
.transiom-:r -1?0 30 HVA
}_ Capacity of generator
1.25limes the capcity of
wansformer e e e .
Size of Generator FY WL
Keep geneartor 1 no [ rated
power) 50 KVA

Distribution System: The power cables from control panels to each load ks calculated to
satisTy the following criterions:
« Current carrying capacity of the cable s enough to carry the full load current

continuously.

»  Maximum voltage drop in the cable is less than 2% of the system voltage.
The control panels at pump house are provided with the Star-Delia starter to
reduce the high starting current drawn by the pump-metors.

Transmission line is the pipe line length from various intak

transmission Dne passes via road, barren land and public land

and transmission route seems stable. Bul it ig
. et

Transmission Main & Pumping

reported b
4 szt

teservairs. The
e fof intakes
dhat the
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v}

v)

transmission route of Girubarn khola (gravity} may be susceptible to landslide
occasionally at some lacations. Hence, to overcome this problem, the Girdbar sump
well has been provisioned though the Girubarl intake site has enough discharge. The
single slage pumping is designed for Girubari sumpwell,

The tolal estimated transmission pipe line length from Girubarikhola, Betai khola,
Patharkhola and Girubari sumpwell at Dehidanda and Shivalaya WTP/ RVT site is
about 13,453.00m. The separate transmission line-is provisioned for each source due
to their locatian, elevation and lopography. The transmission main of Betai has to
cross Girubari khaola, The existing suspension bridge, that is stif in use in the existing
systern, will be used for pipe crossing for the proposed project also.

Thrust Blocks, Saddie Blocks and Thrust Beamn

Thiust blocks have been proposed for DI pipes (transmission and distribution mains
for both alternatives) from being moved by Torcas exerted within the pipes ansing
from the intemal pressure of the pipefine or the flow of water hitting bends, tapers
and closed or partially closed valves. Typical thrust blocks have been designed for a
pressure of 24 kgfeq-om for both transmission lines and distribution line.

Similady, theres is also provision of Thrust Beam & Saddle Blocks for DI pipes that
will be laid up i sloppy areas and un-buried paortions. All saddle blocks are proposed
to be anchored with concrete al the cenfer of each pipe to prevent movement.
Provision of RCC support for the stretches of buried & un-buried D) pipe line has also
been made to prevent pipe movement which are k2id-up in sloppy area.

Water Treatment Plant and Chiorination

The water quality of the streams/ river vares from time to time. Al every rainfall
gvenl, they camy suspended solid, olher organic and inorganic impurities. The water
quality of the sources has been tested during ralny and summer season. It is
reporied by the WUSC and community thal water becomes turbid durng frequent
rain and flash flood events and hence, it has been requested to inchde the treatment
plant for the worst condition of surface water. The treatment plant is generally
provisioned for the worst water quality though the waler quality is tested safe. This
quaiity would not be same for all over the year to throughout the design period ¢f the
project.

Based upon the water quality, secondary data available and discussion with
cammunity in the sumrounding of the service area, the sysiem is designed with waler
treatment process having rapid mixture, flocculator, sedimentation tank, roughening
filter, slow sand filter and disinfection are designed for surface water source,

There are existing treatment plants at bwo locations (Dibidanda & Shivalaya) for each
Girubari, Betai and Pathar Khola sources. These treatment plants are of Slips
capacity. This will be used in the proposed system with necessary rehabilitation
woarks, washing and placing of filter media wilh addntuon of deficit fiker media. In
addition, other components that includes Hapid Mlxture and Floc' lator have been
inchuded in the existing treatment plant, New treatment pla; en designed for
the remaining discharge 40 Ips, g T
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vii)

Small Rapid Flash Mixllijre one unit of size 2.0m x 2.0m x 2.0m at each Dihidanda
and Shivalaya, Baffle Wall Flocculator 2 unit of each 8.50m x3.00m x 1.20m at
Dihidanda and ona unit of 3.0m x1.00m x 1.20m at Shivalaya wili be constructed
new,

- Sedimentation tank of 4 units of each 13.76m x 4,75m x 3.00m is designed taking

surface loading 600 Itefhefm?. And, roughening filter 4 units of each 7.10m x 1.60m x
1.5m is designed taking rate of filtration 2700 Wrim?/hr. Slow sand filter with 6 units of
gach 17.80m x 7.20m x 2.90m designed taking rate of filtration 190 Ir/m’Mv. This
fittration rate is taken as quite high due la limilation of the land provided by the
WUSG and would be enough for the tested water quality. The scrapping/
replacement of sand from slow sand Mer will be increased, if the quality of water is
worse than the treated quality. The entire new lreatment plant will be constructed at
Dihidanda before/ beside existing treatment plant.The bypass arrangement from
each filter infet/ outist is also provisioned for the repair and maintenance of the
struciures.

An emergency feeder line consisting of a sofution tank connected with feeding tank
having a constant level is proposed for the chlorination. Bleaching powder 9.61kg /
day and 13.56kg / day required during base and design year respeclively. After
disinfection some part of lhe fime wilf be settled at the bottom of Lhe ground reservoir
as residue. This residue shall be removed through washout. The washout pipe will be
connected with the drain, .

Service Reservoir

The whole system is divided into seven DMAS. The system is designed by using mukti
reservor concepl. There are three reservoirs of capacity 400 cum proposed that
includes a) RVT1 - 2 nos each 400cum, at Dikidanda and b} RVT 2 - 400cum, t ro. at
Shivalaya for Jhyalbas area. The service area has been separated due to topography
of the town. There are two existing reservoirs at each location having capacily of 250
curp and 150 cum respectively, These reservoirs are very okd and not considerad in the
new system. in RVT-1 location, the first RVT of 400 cum capacity shall be constructed
arid this will supply water (o the existing sysiem. Then, only another RVT of 400 cum
capacity shall be constructed.

The total storage requirement for the system at the end of the design period shall be
about 1200 . This capacity is spiit and will be constructed at various locations. The
reservoirs will supply water in the proposed service area.

Distribution Main and District Metering Area
Distribution system comprises a pipe network, which is designed in loop netwark
system by using EFANET-2.4 software, EPANET software is used for the analysis of
the water supply network. The base demand, elevation of each node, reservoir head
and distance from node to node are the basic input data for the soﬂware Socie
economic szzrvey data is used to determine 1he nodalz' base demand’ %
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nodes. The input data should be given directly in the software after constructing the
madetl, The saftware works for both lop and dead-end system.

There are three different methods for the determination of the head loss. But two
methods can be used for the determination of head koss in pipe. The Hazen-Yiliams
formula is the most commonly used to determaine the head loss in pipe for water only.
The Darcy-Weisbach formula is the most theoretically cortect formuta for all flow
regimes and for all iquids. Hence, Hazen-Williams formuta is used in pipeline design.

The roughness coefficlent in Hazen-Williams formula for the use of GI, DI and PE
pipes is taken 110, 120 and 130 respeclively. The new distribution system has been
designed by using PE-10¢ pipe and DI pipes.

The PE-140 pipes of owter dia 50mm to 208mm and D! 150men fo 300mm dia have
been used in the design. The minimum pipe size used in the design is PE100-
S0mm, which govems the velocity. PE100 pipe above 4 kglem? pressure are
propoesed in the distribution network design as per technical requirement. But, PE100
PN 6 pipe of 50mm and 63mm pipes are not used in the design due to technical
difficulties 16 join the pipe with electrofusion technology. Instead of these, PN10 pipes
are used. Al PE pipes will be joined using electrofusion technology, The washout
and air valve have been amanged in the distibution system in control valve/ pipe
valve chamber, where possible. In some nodes the residual head is considered high
to maintain the residual head in the downstream node,

The flow at each fine has beer calculated based on the sociceconomic survey data
and the possibility of rapid increment of setllement in the near future. Pipe valve box/!
valve chamber have been proposed at suitable junction to regulate the design flow in
each pipe ling and to stop the flow in the particular area without affecting the ofher
area during repair and maintehance, Al distribution line pass along the road netwaork
and public land. The distribution lines have been proposed in core bazaar area, along
the blacktopped road and DMA boundary on both sides. While, the pipeline on only
one side has been designed in the remaining areas. Due to undulations/ irregular
topography, two pipes are designed along one road, in which one pipe wil supply
water at the highest level without distributing water to the households and then only
water will be distributed to the households up to bottom from the next pipe laid
logether. The distribulion pipe for DMA-1 has to cross Girubari khola, The existing
suspension wili be used for pipe crossing,

The pipeline is designad by adding 10% extra length of actual one. The estimated
distribution pipe is taken as 10% more than the actual one for PE plpe up 1o 90mm
dia. and S%more than the actual one for rernalmng all plpes The length of pipe is
144,964.00m. : :

istrict Metering Area
o respective service
rom service reservoir.

The distribution syslem is designed in consider
(BMA). Each DMA will have bulkmeter to determj
area. There are 7 DMAs in total sﬁv%rrea to sup
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DMA boundary iz fixed dépendir\g upon the elevation difference, location and easy
for operation and maintenance is presented in the figure given below:

viii}

Figure 2: District Metering Area [DMA) of the Propased System

Household Connections

The household shall connect the tap 1o their households directly from the main
distribution pipe. The average 15m length of 20mm dia. PE 100-PN16 pipe with
ferrule, compression joint, joined with Gl fittings and vaives up to meter for each HH
connection. There will be 3,664 connections including individual and institutional
connections in the system during base year. The meter shall be kept near and at the
adioining location of the compound of the houses. After meter, each HH should
extend the pipe themselves as they desire. The necessary litings have also besn
designed. Electrofusion saddle has been proposed to join the HH connection at main
pipe to connect farrule in the saddie. Likewise, Gl and DI saddie ciamp are proposed
to join the HH connection at main pipe to connect the ferrule for Gl or DI pipes.

Two types of tap stands have been designed for the project. At the end of the design
period, it is anticipated that about 89.80% of the tofal households shall have fully
plumbed and 10.20% of the tolal households shall be served through vard
conneclion. The poor households will connect tap at free of cost through OBA. There
will be total 5,071 fully plumbed and 576-yard taps will be connected during design
year. |n total, there will be 5,659 connections including institutional 12 connections
during design year.
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Appurtenances

P

v

Bulk Water Meter: The bulk water meter is designed at various locations in the
transmission and distribution system lo ascertain flow and leakage in the
systern. The bulk meter is designed at each intake owllets, at the outlet of
service reservoirs, DMA outlets. Each bulk meter will provide the quantity of
water supplied in the particular area, water consumed by the consumers and
leakage in that area tan be determined calculating the difference of HH
consumption water volume and bulk meter water supplied water volume.
Accordingly, the repair and maintenance works cah be carried out, if the
leakages more than the permissible range in such areas.

Types of Connections: Consumers have been classificd in three categorics
depending on thelr income ievel. The consumers having high leve! of income
requiring more consumption of water are placed in fully phumbed category,
consumers having medium income al mediom consumption level and
consumers of low-income group and who can't afford tariffl of fully plurb
conreclions and use less walter through tap connection at their household will
be benefitted through yard connection, The social survey has been carried out. -
The poor household will get tap frae of cost with OBA programme, However,
WUSC has to reconfirm the poor household during zmp!ernentatlon of the
scheme.

The cost estimate of the faps for aff househoids and instilutions has been
inckided in project cost eslimalte. During execution of the project, the poor
tousehold shall connect tap from OBA facilities with the resommendation of
WUSC.

Wash out Valve: The washout valves have been aranged at transmission,
distribution and every water retaining structures o remove the siush! debris.
Washout valves have been provided at depressions points in the pipeline and
dead ends, where necessary, The purpose of the vaive is to clean the debris
collected in the pipeline, Sometimes the valve can also be used for the
maintenance of the pipe line without dlosing the whale distribution systerm.
There are 26 washout valves provided in the whole system,

Air Valve: The air valves are provided in intake outief, transmission and
distribulion mains, Air valves have been designed to release the air
accumulated in the pipes. The water flowing through pipes abways contain
some air. This air tries to accumulate at the highest points and may intetfere in
the fiow by narrowing pipe opening area, Air relief valve is provided in the
distribution pipe near the oullet of service reservoir to provide the exit for such
accumulated air. Also, the attomatic air release vaive is provided in distribution
system at several locations. There are 20 aar valves provided in the whole
system. ;

Control Valve: The valves are placed in ré
transmission main and distripution-matn. The p r‘ﬁmsé Btithe contral valve is 10

MM é‘j/)
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regulate the required flow at each distribution main from ihe function/ node.
Sometimes, & can be used for the maintenance of distribution system in
particular area without closing whole distribution system, A controf valve is
provided int the system where there are more than two branches from one
junction or where it is necessary. Control valves have been designed in suitable
distrbution junctions having more than two mains and in required places io
regulate the design flow in the main. The design flow in each pipe fne is based
on design population, non-domestic demand and systam wastage and leakage.
The future demand in the main may fluctuate and the control valve! regulating
valve shall be useful to deliver the required flow in pipe line. In total, there are
129 gate valves. 62 nos. pipe vaive hox and 45 nos. washoulf air release/
control valve chambers are designed in the distribution system. :

Prassure Relief Valve: The pressure relief valve is a safety velve that keeps
the pressure within safety limits (o prevent equipment (afture, mishaps or olher
undesirable outcomes. Pressure relief valves will be designed with controls 1o
increase or decrease the lavel of pressure In a pressure vessel, This type of
valve will be instafled at each pumping stage.

SCADA Valve: This type of valve is operated by SCADA (Supervisory Conirol
and Data Acquisifion) system. This SCADA system is a control system that
uses computers, networked data communications and graphical user interfaces
for high-level process supervisory management, but uses other peripheral
devices such as Programmable Logic Controller (PLC) and Discrete PID
cantrallers o interface with the process planr or machinery. :

A collestion of equipment that will provide an operator at remote focation with
enough informalion to determine the status of a particular piece of a equipment
or entire substation and cause actions lo take place regarding the equipment or
netwotl.

Supervisory Control and Data Acquisition (SCADA) achieves this requirement
coflecting refiable field data through remote terminal units {(RTUs), Intelligent
Electric Devices (IEDs) and presenting them o user requirement. The user
interface orf the man machine interface {MMI) provides various options of data
presentation according to specific application and user needs. There are many
paris of a working SCADA system. A SCADA system usually includes signal
hardware {mput and outpui), controllers, neiworks, user inferface (HMI},
communications equipment and software. AN together, the term SCADA refers
fo 'he entire central system. The centrat system usualfy monitors data from
various sensors that are either in close proximity or on-site.

Basic SCADA is proposed/ designed for Deurali Hupsekot town. The outiet
management system (OMS} from sump well sutlet and reservoirs oullets and
each gravity intake outlets, Reservoir management system (RMS) at each inlet
of reservoirs. SCADA control valves are also pro\rlsmned at lh@' uf’fef of each

System{OMS} s to Umform Distributi
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irrespective of its focalion and distance from the source of supply, system is
able to avoid the overflow of Reservoirs, also should be enabled 1o measure,
monitor and control the flow Delivered to the RVT without any external Electric
Energy and no high recovery cost for Energy/Communication Cost such as
GSM/GPRS/RADIO etc,

The automation to link alt the components through hSCADA (Hydraulically
Supervised Control and Data Acquisition} and alt the mentioned components
which shall be capable to enable lo control and monilor the parameters from
SCADA roomy master control center for submersible pumps of all for main and
one small stages, Water leve! sensors for all RvTs , Online Chlorine Monitors,
AMS, RMS, WMDY, and zonat PFCMDS etc are provided. The Resarvoir
Management System (RMS) to enable to avoid the overflow of Reservoirs,
pressure controlling system Also system should be enabled to measure,
monifor and control {he flow Delivered fo the RVT without any external Electric
Energy and no high recovery cost for Energy/Communication Cost sush as
GEBMIGPRSRADIO ete.

Likewise, water supply system operation and maintenance, one-year operation
and maintenance for SCADA is also provisioned. The proposed system shall
work under Wi-Fi coverage area, on the GPRS network or on a given radio
frequency. The radio freguency is a free of cost communication media, but the
Brmitations it has are, eye visibility of two connecting devices and the distance
between them. Similary, it woukd be difficult to reach all equipment within Wi-Fi
coverage also. The other way out is the GPRS which shall work with the 3g
and above cell phone network area. The services of the network providers
having a fult network in the given area can be used.

X} Valve Chambers

« Two type of Chambers have been proposed in the project to confrol or
regulate the flow of the propased water supply system. The chambers
constructed by brick masonry have been provided in non-vehicular areas
and rural area. in other vehicular carriageway and cily area, chambers
constructed with RCC has been provided.

« The chambers shall serve as housing, protection and convenient access {0
these pipe appurfenances. Inside the conarete chambers, necessary
supports shall be provided for pipes and vaives al appropriate locations.
Access to the valve chamber will be given via lockable cast iron covers with
frames. Manhole covers of the heavy-duly type have been recommended in
RCC chambers. Covers for manholes in paths may be proposed of medium
duty type.

control valve chambe’ig\wsiribﬁ

: T Engineer :
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» Fire Hydrants: Fire hydrants will be provided at major road junctions.These
fire hydrants shall also be used for flushing of the system as required. Fire
hydrants, namely, stand post type, conforming to 15308 is recommended.

Generalor Hoyse -

A Generator house is designed at Girubari sump well site. The generator supplies
power mainly for the pump installed at sump well, when there is no regular power
from NEA, The generator of 50kVA (rated power) shall be used to pump the water
during power faifure at the fown.

Laboratory Building curm WUSC Office Building, Guard House and Dosing House

A twa storied laboratory building cum WUSC office building has been designed and
proposed to be buitt in Jhyalbas bazaar, WUSC will provide the land for the
construction of office. The Guard House of lype -2 will be at WTP/ RVT-1 and RVT-2
sites, Guard House of type- 1 will be at sump well site. The preliminary water quality
lest kits are arranged for regular water quality monitoring, It is included in the project
components of the system.

Boundary Wall & Retaining Wall

The retaining wall has been proposed al new WTP site. In some cases, boundary
wall will be above the retaining wall and in some cases, boundary wall will be built
from the foundation. The metal post with chain-link fencing above brick masonry wall
has been propased to protect the structures such as sump welll intake, office
building, raservoir sites, generaior house, WTFs ete. as necessary. '

Sanitation Components

The sanitation component is considered as an integral part of the water supply
project so as to minimize the coverage gap between water supply and sanitation
components.The main issues that need to be addressed in the sanitafion
components as they would have consequential impacts on all the activities are:

v Toilets/Septage/Sludge Management
* Drainage System

« Solid Waste Management

* Institution Building/Strengthening

« Raising Awareness

The sanitalion praclice is directly related with their hygiene consciousness. The
sociceconomic survey shows that there is no separate sewerage system within the
proposed service area. But almost, alt the househedds in the urban areas as well as
In ruraf areas have their own latrines with septic tanks. The survey revealed that out
of 4024 househiolds, about 95.90% (3858) households have water sealed latrines
whereas 2 10% {84} households have pit fatrines. About 05%31%2) HHs have
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type of pit lalrine. Simiady, minimal parcentage .5 1.4% (57) of total households
do not have latrines,

The survey also revealed that there are not any public loilets of institutionat toitets
within the project town. Hence, the basic sanitation requirement of the proposed
project is the construction of public toilets for institution as well as general public for
the befterment of facilities in this arsa. The thrust point will be to avail basic
sanitalion facilities and declare the whole municipality as QDF. The aim of sanitation
is universat coverage. ODF, based on multiple approaches like basic sanitation
package, School sanitation and hygiene -educafion program, Community-led total
sanitation, School-led total sanitation, Local body-led total sanitation, is considered
as the bottam Ene for program intervention.

There is provision of two public toilets under the sanitation components of this
proposed project. The location for these proposed public toflets includes (i) Ward no.
1 at Jukepani (i) Ward no. 4 -Jhyaalbaas Bazaar. Similady, there is also provison of
two instituional loilets viz., one at health post and location of other shall be finalized
during implementation.

There is also provison of tractor to collact and dispose the waste of the praject town,
The waste of each hausehold shall be collected nearby house and then tractor will
collect this waste at regular interval and dump in safe place. The dumping site should
he managed by WUSC by either buying the land or faking the land in lease at safe
focation. B is envisaged that the ruraf municipality will support to WUSC for solid
managernent of the town.

These sanitation components will contribute towards the betterment of sanitation
facilities in this area, Thess facilities also inculcate behavior of toilet use as well as of
effective solid wasle management among students and the general public. Hence,
the proposed project also will address basic sanitation issues through the provision
of toilets and solid waste management.

Proposed Service Ares;

Discussion was held with WUSC for the service area of new project. Tha initial
discussion was held with water users and sanitation committee members and
Hupsekol Rural Municipality officials and Chaitman. The names of the major
seltiements of the service area of Hupsekot Rurat Municipality are as follows:

Ward no 1: Beluwa and Jukepani

Ward no 2: Koliya and Guheni (water to be supplied from RVT 1o settlements without
pumping)

Ward no 2: Girubari and Belhani

Ward no 4: Jhyalbas and Taflo Dihi

From the above, the service area covers all area of ‘ward and 3 and majority of area
of ward 2 {about 80% covered) and ward 4{about’ EO% cqvgrad} The setvice area
and proposed sources are shown in figure given below

TAECACON /¥ ' R = Al LA T

...W

L
\ Q‘*
[ote] E" %\\P %?\J

P ly ot o

T,

{N’}“ddf 138, “\J" ~




{1EE Report of Deurali Hupsekot WSSP

enrali Hupsekot WSSP

Figure 3: Proposed Service Area
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Population and Demaographic Characteristics

The project area has been delingated in consultation with WUSC, the locak
community, Chairman of Rural Municipality. As per social survey, total HHs and
population are 3,652 and 21,601 (permanent 19,347 and rental 2,254} respectively in
2018 with average family size of 5.3.

The service area comprises of merging Hupsekot VDC, Deurali VDC's ward and
Dhaubadi VDCs wards. Based on the available record and census data, the growth
rate of the service area is ranging from -1.2% to 1.93% based on the population
between 2001 to 2011 of the VDCs. Whereas, the population growth of Nawalparasi
district is 1.35% between 2001 and 2011 and is in decreasing order. Based upon
these figures, the average growth rate of the service area is taken as 2.0%. The
population and growth rate of Nawalparasi District and Hupsekot Rural Municipality
are shown in Table 6 and Yable 7.

Tabie 8: Population and Growth Rate

2011 20401
N Distyict Growth

PoP HEs POP HHs Rate

1 Nawsalparasi 643508 128793 562879 S8340¢ 135

Table.7; Population and Growth Rate of Hupsekot Rural Municlpatity

NEW COMBINED 2011 2001 ~ Growth
WARD VDCIUNICIP ALITY(NEW) Rate
POP | Hus poP HHs

SN

Deurali {5} 2099 493 1724 323 1.93

Dhaubadi (2) 1944 | 912 1661 304 159

Devrali (1, 2, 8} 4392 B28 | 3805 846 145

Pewrali (3, 43 4721 937 3903 675 1.92

Deurali {6, 7) 082 542 2798 385 1

Dhaubadi {7) 2614 447 2177 323 145

5 Deurali {8} 1095 175 1113 138 0.16

Dhaubadi {1, 3-6. 8, 9) 1527 240 1723 214 -1.2

D~ ®min Al wi i -

Hupsekot (1-9) 3681 552 2464 505 0.61

TOTAL 25065 | 4536 223718 51 114

Sowrce: CBS, 2001 and 2011

As per sociceconomic survey (2018), the present population in the proposed service
area is 21,601 in 3,652 HHs, Out of the total 19,347 permanent population, there are
9783 male and 9,564 females living in 3,652 HHs. The ferecasted populations of the
town are 22,786 and 32,168 in 2021 and 2040 respectively with growth rate of 2.00
% i pertanent population, The rental population has bsen kept flat throughout the
proact period and is included in above figures

The population growth rate percentage of the project area i‘s daierrnlnecl based upon
population census 2001 AD, 2011AD of the Nawalparasn d}stn
Dhaubadi VDC and Hupsekot VDC and prwose “senv
consulted with WUSC. %M 4 :
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Settlement pattern

The setlement pattern of project area is mixed type. The core bazaar areal
Jhyatbas} which is located in ward no. 4 is quite dense and populated than other
wards of the Hupsekot Rural Municipality. Simitarly, setilement patern of the other
wards (1, 2 and 3) ate semi wban type and is quite scattered. However, the
seltlement pattem is gradually changing and rurat cluster are developing as markel.
The rate of migration inlo service area from surroundings villages and from other
districts is increasing during few years.

Ethnicity and caste

The composition of community by castefethnic is heterageneous i nature. So,
diversity of culture, custom, tradition, norms and values exists in this project area.
The household survey of the sub project area has also reflected the cross section of
major ethaic groups of the country. '

The survey revealed that out of lotal 3652 housshelds, Janajati/etinic {Tamang,
Danuwar, Magar, Newaretc) are major group compiising of 64.20% (2346}
households in the servic area. Similalry, Brahmin/Chhetri are the second largest
group comprising of only 19% (695) of total househald whereas, Datit comprises
18.30% (595). And, the minimal percentage i.e., 0.4% (16) belong to other castes
groups (Musalman, Madhesi). Detaiis of information are presented in the table given

below:

Table 8: Distribution of Households and Population by Ethnic Composition

S.N. | Caste/£thnic compasition Ward # Total i %
1 2 3 4

1 | Brahmin/Chhetri 124 91| 439} 41| 895| 19

2 1 Janajati | 992{206| 932 306 | 1346 | 64,2

3 | palit 185 | 131} 259 20[ %95}16.3

4 | Others (Musalman, Madhesi) 4 4 7 1 16| 04
Grand Total 1215 [ 432 | 137 | 368 | 3652 | 100
Source: Socio-economic Survey. 2018

Education and Health

Educatian: There are varlous educational institutions in the project town. According
to the institutional data obtained from the survey, 8 educational institutions including
figher secondary schools , secandary schools as well as primary schodls in setvice
area with 2,858 people including students (Total: 2,698, Male: 1,292, Female:1,408) ,
staffs (Total:15, Male: 8, Female:7) and teachers( Total:145, Male:58, Female:87).
Almost of alf educational institutions are relying on boring water, tap water and other
sources. All of these educational instilutions have waler sealed falrines.

Health: General medical facllities are available in the service area. There is one
health post named Deurali Health Past available within the ser\fiag% area. Similaky,
small pharmaceulical slores are also available in JhyalbaasyBazaar. For further
medical services, most of the people prefer going to Kawasoli Municigality {15.9 km
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a)

Waterborne and Communicable Diseases

The survey also collected cases of water bom diseases such as diarrhea, dysentery,
stomach ache and skin disease etc. within the service area. It was found thal cases
of mortality by water related diseases are nil. The information related to water borne
and communicable disease was crossed checked by visiting hospital and heaith
posts within the service area. According to the obtained information, about 5.13%
(1221) were observed 10 be suffered from diarthea where as 4.74% (1128} were
observed 1o be suffered from dysentry. Simially, about 5.23%(1245) were found o
be suffered from other diseassss such as skin, stomach pain, fever eic. In total,
about 15.10 %(3504) of populations are known to be suffered from the water refated
diseases,

Economic Activities

The survey shows that there are vatious banks, cooperatives, hotels & lodges within
the project area that have been boosting the econamic activities of the project town.
During the course of household sutvey of project area, the detailed information on
the major occupation and economic activities of all househotd head has been
vollectad. The survey shaws that out of total 3652 househplds, the highest number of
population i.e., 70.29% (2567) are engaged in agriculture, whereas 5.15% (188)
population depend on business and 4.98% (182) of populafion in service. And, only
0.3% {11) ara invoved in industrial sector. Similady, about 15.99% (584) and 2.71%
(99) are dependent upon remittance and labour respectively. Then, only 0.58% (21)
are found to be engaged in other sectors,

Income Level and Poverty Conditions

The survey revealed that main sources of housshold income of the service area are
agriculture, service, remittance and wage labour, respectively. Among the total 3652
houssholds, 45.45% (1660) have monthly income of more than Rs. (20,001-50,000)
and about 30.64% {1119) have monthly income of Rs. (10,876 - 20,000). Lkewise,
8.21% (300} are eaming ore than Rs. 50,000, The study shows that only 4.52%(165)
falts under poor category that covers the households with income less than Rs 7,500
per month The monthly income of HHs in the service area is given in tatde helow;

Table 9: Income L.evel of Househoids by Ward

Ward # -
1 2 3 4 Total %

gN. Income Level Range

< NRs_7.500 84 5 70| 26 165 4.52

NRs. 7.501-10,875 95¢ 431 241| 29 408 1317

NRs. 10,876-20,000 767 200 | 545 | 107 | 1119 30.64

KNRs. 20,001-50,000 B65 | 177 630 | 185 | 18660 4545

Lo PR oS ) B

» Rs. 50,000 124 7 159 18 300 8.21|

Grand Total 1215 | 432 | 1637 § 358 | 3652 | 100.00

Source. Sovio-econamic Sumnvey 2018

Existing Water Supply & Sanitation Situatlon
Existing Water Supply
Source to House Connections

gola. After
later on it

Initially, two water supply systems were there, namely Dedral
joining togather, the WUSC named as Deurafi Soli Khola WiJ!
A s
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became Deuraft Hupsekot Water Supply and Sanitalion Project. There are several -
sources used in the service area. The syslem was implemented on 2040 BS and
completed on 2047BS with 21 numbers of public tap stands. The gystem handed
over to WUSC on 2055B88. The WUSC had received NRs 25,000.00 during receiving
the project from GoN. The systent has been expanded several times depending upon
the budget available st each time from GoN / or other various agencies. The system
is gravity water supply system from intake/ source to WTP/ RVT and distribution
system.

Because of the fund avaiiability, there are several pipes laid paraliel from each
souree to reservoits, The water treatment plants (sedimentation, 11.25m x 4.25m x
2,18m}, roughening (12.60m x 7.0m x 1.32m) and slow sand filter (11.80m x 10.62 X
2.8m)) are constructed recently at two locations { one for Soti Khola systam at
Shivalaya and another for Deurali system, Dihidanda) which can be used in new
system wilh some repair works has to be carried owt, The one chamber of slow sand
fiiter of Sotikhola system has leakage needs to be repaired, The valves have to be
replaced and filler matedial to be washed and placed again. But the sizes are
inadequale for the new system. The size for the rnew system has to be delermined
and deficit size has been included in lhe new system,

The privale tap distribution has been started on 2060 BS, At present, there are 2,337
privale taps in the service area. Gl pipes and HH water meler are used in the house
service connection. The systemn supplies water for 24hour from reservoir but each
house will get water only 1-2 hour in a day. The upstream house hald closes the tap
and downstream house wilt fetch water though system supplies 24 hours in a day
through service reservoir. This is mainly due to less discharge from sources, less
capacity of storags reservoir and small sizes of pipes are used in the distribution -
system without any design consideration. '

The WUSC has 10 regular staffs to regulate the system. They are enjoying with
provident fund, medical facilites, overtime payment, Dashain aBowance, gratuity,
payment against balance jsave etc. The WUSC has implemenied progress water
farifl. Minimum water tarff for the consumption of first 10cum is NRs 150.00, then
afler 10-20 cum consumption apply NRg 17 per cum, 20-30cum consumption apply
NRs 20 per cum and more than 30cum consumption apply NRs 28 per cum. They
have implemented cormputer billing system for 5-6 years. Curmently, WUSC has about
NRs 423 lakhs in their bank account. That amount is deposited in Mukilinath Bank,
KNCC Bank, Prabhu Bank and Rastriya Banijya Sank. Currently, WUSC shall collect
monthly about NRs 5-8 lakhs from water tariff bill.

Cureently used source not used in new system:

t.  Rohini Khola! Rohini Ghari Water Supply System: it is located in ward no 4.
The length of pipe is about 2.5 km from intake fo WTP! RVT. 90mm pipe has
been used. Ik is repaited that the water has lime content and sowrce will drying
up during summer. Hence, this source is not used for the new system.

2. Soti Khola Water Supply System: it is located in ward no %_The _Iengih of pipe
is about 3.0 km from intake to WTF/ RVT. 75mm and 32fm pipe have been
used. The source will get dry during summer. Hence, this sou hot:sed for

the new systemn. e ' :
ysem gjfd s A,
‘ 1
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3.

Ramkot Kholsi Water Supply System: i is located in ward no. 4, The length of
pipe is about 3.0 Km from intake to WTP/ RVT. 75mm dia 2 nos parallel pipe
have been laid. The water has lime content and source will drying up during
summer. Hence, this source is not used for the new system,

Badahare Kholsi Water Supply System: 1t is located in ward no 4. The kength
of pipe is about 1.50 km from intake to WTP/ RVT, 40mm dia pipe have been
laid. The water has lime content and scurce will drying up during summer.
Hence, this source is not used for the new system.

Chepari Gaira Kholsi Water Supply System: it is located in ward no 4. The
tength of pipe is about 1.50 km from intake to WTP/ RVT. 40mm dia pipe have
been laid. The source will get dry up during summer. Hence, this source is not
used for the new system.

Currantly used sources used in hew system

Girubari Khola Water Supply System: Itis localed in ward no 5, Satakon, The
length of pipe is about 8.0km from intake to WTP/ RVT (Dehidanda), The low
height dam (about 2mheight) having gabion and RCC cutoff wall constructed
across the river to divert the water into collection chamber. 4 pipes of each
110mm dia HOPE perforated al upper half are {aid lo receive the waler from
filter/ gravel and asillow into eollection chamber. The collection chamber has
140mm dia 2 nos HOPE pipes. One pipe is used and anocther pipe is kept spare.

- The transmission pipe has S0mm dia and has leakage at several locations and

pipe is sliding at kholsa trossing. The pipes are very old and exposed on the
ground. Currendly, it is supplying about 4-5ips water. This ¢an be increased with
proper consiruction of intake, addition of collaction chamber and resizing the
transmission pipe. The source has more than 40 lps discharge. About 26ps will
be withdrawn from the source in new system.

Buring inception visit, it was observed that the height of RCC wall is enough and
existing gabion wali needs to repaired and added. The water will be collected
upstream of the low height dam. The additional collection chamber wilt be
constructed and number and petforated pipe will be increased to extract the
water into new and existing collection chamber,

The transmission pipe will be replaced by new to caler the designed discharge.
The fransmission pipe size has been chosen io supply water for rainy and
summer season to decrease the pumping cost.

Pathar Khola Water Supply System: [t is located in ward no. 4. The length of
pipe is aboul 2.50 km from intake to WTP/ RVT (Shivalaya). The low height dam
{about 2m height} having gabion and RCC wall constructed across the river o
divert the water into collection chamber. 3 pipes of each 140mm dia HDPE
pedforaled al upper half are laid to receive the water from filter and alfow into

collection chamber.

The collection chamber has 140mm dia. HOPE pipes that is gpﬁt into smaller
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b)

c)

discharge. About 8 Ips will be withdrawn from the source in new system with
proper rehabilitation of intake and replacement of pipe in the transmission main.

During Inception visit, it was observed that the haight of RCC wall is encugh.
The exiting collection chamber will be rehabilitated and numbsér and perforated
pipe wil be increased to extract the water into collection chamber. The
transmission pipe will be replaced by new to cater the design discharge. The
transmission pipe size will be chosen slightly higher to supply more water during
rainy season and swmmer season to decrease the pumping cost.

3. Betai Khola Water Supply System: It is located in ward no. 2. The length of
pipe is about 2.50 km from intake to WTP/ RVT {Dehidanda}. The intake ig safe
and heed RCC culoff wali, some gabion works for side protection. 3 pipes of
eath 63mm, 63mm and 75mm pipes are laid paralle! in transmission main. The
pipes .are exposed zbove ground and croséing from suspensicn bridge of
Girubari Khola to reach water into WTP/ RVT. The transmission pipe has
leakage at several locations. The pipes are vety old and exposed on the ground.
The source has more about 10 ips discharge. About Slps is withdrawn froem the
source in new system with reconsthiction of intake and replacemert of pipe in
the transmission main.

The survey revealed that largesl numbers of household about 81.4% (3277) and
12.4% (500} are fetching water from private taps and public taps from existing water
supply system respactively. Whereas minimum numbers of households rely on welif
spring! stream/ rain water harvesting ele. All households reported that they use same
source of water for all purposes as drinking, cooking, bathing, washing clothes,
walering in kilchen garden elc, There is treatment plant in existing systems but il is
not well functioning and size is not enough. Henice, the water is directly supplied info
RVTs and distributed in the service area.

Consumption Level

The survey team has coliected the information related to water consumption fevel
during dry and wet season in the service area. Due 1o use of water from private/
pubfic tap and well, spring, dhungedhara, consumption paitern and quantity do not
vary belween two seasons.,

The survey revealed that the water consumption Jevel of each household is found to
be 189 liters per day and spent tatal time of about 42.4 minutes (per trip about 8.5
minutas) o feiching water. Similarly, 1olal trips for collections of water are about 7.1
trips daily. The per capita per day consumption is ahout 37 liters per day.

Operation costs and current Tariff

There is existing piped water supply system. in addition, the communilies are
dependent in hand pump, tube well, kuwa, pend etc. The communities are ready to
pay handsome amount for piped water for the proposed water supply and sasitation
project. They are aware of the quality of stipplied water and economic in comparison
fo the water rate of vender. Henece, the communities are ready 10 pay the water tariff
reasonably fixed by the committee.

Now, they are fetching water through khola, hand pump, kuwa, w . tapﬁi@ad
aquifer is easily susceptible to pollution and co i ,}|o !A's there
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waler during dry season, guality of waler is not good and found polluled, they are
ready to pay whatever may be the tariff only they need water in sufficient quantity.

Currently, the WUSC is collecting minimum water tasiff for the consumption of first
10cum is NRs 150.00, then after 10-20 cum consumption apply NRs 17 per cum, 20-
30cum consumption apply NRs 20 per cum and more than 30cum consumption apply
NRs 28 per cum. This shows that the community is familiar with water tariff and ready
for that.

d} Problems of the Existing System

The problems. of the existing water supply system in Hupsekot Rural Municipglity are
as folows:

-

L]

The exisitng waler treatment compoenents requires repair and rmaintenance.

Tne intermittent supply system of the existing water supply system is not

 sufficient to meet the water demand of the increasing populatior,

2.15.2 Existing Sanitation Situation

a) Sanilary Facitiies

b)

¢}

The survey shows that oul of total 3652 households, about 95% (3460} have
water sedled latrine where as 2.3% (25) of 1otal households have pit latimes.
About 0.7% (25) have ventiated pit latrines whereas, 0.1% {2} of total
households are using cistern flush type of latring. The table below gives the
information regarding the availability of the latrine facility within the project area,

Tatle 10: Coverage of sanitary facilities

SN, Type of Toilet Ward 4 Total | %
1 2 3 4

1 | PitLatdine ss{ 6| 15| 7| 83| 23
2 | ventilated Pit Latrine 17 8] 25| 07
3 Water Seal/Pour Flush 1 1149 | 422 1 1553 1345 | 3469 | 95.0
4 Cistern Flush Latrines | 1 1 21 D1
5 Others 1 ' 1 0.0
6 No Tollet 91 4| 52| 7 721 2.0

Grand Total 1255 | 432 | 1637 | 3568 | 3652 | 100.0

Source: Sockr-economic Sunvey 2018
Drainage Facilities _
There is provision of storm water drain along the main market area at both side of
road. The service area is kecated in mild slope terrain, hence, there is no water
logging problem foreseen. The WUSC has not pnormzed to construct storm
drainage at this stage. S

Waslewater Management Practices

Almost all households in the urban areas have their ot |;
Simitarly, pnvate toitet with septic tank(ha en constructed

,;%41

h septic tanks.
& households
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in rural area also. Such toilet with septic tank has been consiructad in more than
61% HHs of sesvice area. Hence, it is cancluded thal the people of the service
area are much more aware in sanitation,

d} Solid Waste

The sampled survey among 210 households revealed that 63.80% {134) are
disposing domestic solid waste in the pit near to the house while none of them
are disposing their wastes by private colfector. Similakly, it is also cbserved that
36.20% (76} are disosing. waste in the waste bin managed by the local authority It
was observed that the respondent have sufficient knowledge about the sokid
waste management issues that may affect the public heaith and surrgunding
environment, The detailed information are given in the table befow:

Table 11; Existing solid waste management practices

Ward
SN, WASTE MANAGEMENT T3 15T Total| %
1 Pit Near to House 1316046115 ] 134 | 638
2§ private Collector ¢folo] o | O
3 Waste Bin Managed by VOC/Municipality | 5 | 3 1457191 76 |36.2
4 | Other ololola| o | 0 |
Grard Tota) 22863 (61134 | 210 | 100

Soumé: Socie-gcunomic Suvey 2018

Poverty Alleviation Aspects

The socit-econamic survey shows that 4.52% of the total 3652 HHs in the project
area is balow the poverty tine. The wardwise distribution has been given in the socio-
economic profile of the proposed projsct

Description of the Environment
a) Hydrolegy and Climate

The dlimale of the project area is mild and generally warm and temperate. In winter,
there is much Yess rainfall in Mawalpur than in summer. This location is classified as
Cwa by Kappen and Geiger. The average annual temperature at Nawalpur is 24.2
°C. In a year, the average rainfall is 1811 mm, which is higher than 1400 mm, the
average precipitation of Nepal. The nearest climatological station no. 0704 is situated
at Beluwa, Girubani. The required data from this station is used for the project.

Though there is a lack of secondary information on air quality for the project area, the
ambient air quality is expected to be within the National Ambient Air Quality
Standards of Nepal ss there are no such big industries and the traffic valume is also

-very low. Dua to a similar reason, nolse levels in the project area are expected (o be

within permissible standards prescribed by the Ministry of Environment of the GoN.
b} Flora & Fauna '

The maijor plant life forms species avaifable in the project area are giver i
belaw:

Table 12
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Yable 12: Piant Life Forms Found in the Project Area

Local name English Name Botanical Name Life Forms
Aank Giarit Milkweed  ; Caloptris giganfea Shrub
Amala indian Gooseberry | phyiiantus emblica Tree
Bakaino China Berry Melia azedarach h{:’dm Sized Shrub or
e
Barro Bedda Nut Tree | Terminalia boirica Tree
Bayer Indian Plum Zizyphus mauitiana Tree
Bat Dhaiyanro Smafl Flowered | Lagerstroamia parvifiora | Tres
Crape Myrtle Roxb.
Bhalayo Charoli Nuls Busbanania latifolia Tree
Bhimsenpati Jhar | Three Leaf Isadon | fsadon ternifolia Shsub
Chhatiwan Blackboard Tree | Alstonia schofaris Treg
Dabdabe Garuga Barvga pinnata Tree
Damakals Colicwond _ Myrsine sp. Tree
Dhatrung Charrot Ebretia Jaevis Tree
Dhurseli Indian Squirrel Tail | Colebrockea opposififolial Shrub
Dyghkhirrg Indrajao Holarthena pubescus | Tree
Hatro Chebulic Myrobatan {Teminalis chebula Tree
Jamun Black Plum____ |Syzygiven cumini Tree
Kadarn Burflower-Tree  |Anthocephalus chinensis | Tree
Khayer Catch Tree  |Acacia calechu Treo
Kumbhi Slow Match Tree  [Careya arborea Tree
Cristad PhRlippine o Shrub
Kurp Violet Barleria crsifata
Kutmiro Meda ! jfsea monopetals Tree
Kyamun Rai Jaraun Cleistocalyx oparcutatus | TTe%
ya . {Syzygium nervosumy)
Lahare gayo Spinous Kino Tree [Bridetis retusa Tree
. - ,
Latikalh Oggggvoodem Swida oblonga Tres
Nim Indian klac lAzadiracbta indics Tree
Palans Bastard Teak  [Bufea monospenna Tree
Rajbrikshya Goldan Shower  [Cassia fistila Tree
Sal Sal IShores robusla Tree
Sandan Chariot Tree  Pesmodium ogjeinenss | Tree
Satisal indian Rosewood _ Dambergia iatifolia .| Tree
Saj Indian Laurel __[Terminalia alata . Tree
Sindure Monkey Face Tree Watiotus pbitgipensis " Fia
v T
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Local name English Name Botanical Name _Life Forms
. Morth indian o Tree
Sisal  Rasewood Dalbergia sissoo
Fantari Karmat (Dog Teak) Dillsriiz pentagyna Tree

Source: FEE Field Study, 2018/019

Same spacies of mammals available in the project area is given below.The status of
these mammals ate as per IUCN & IBAT reports.

Table 13: Mammals it the Project Area

S,

No Scientific Namne English Name Lecal Name Status
| | Herpetas auropunciatus Small Indian Mongoose Nyauri Musa LC
2 | Macaca mulslta Rhesus Monkey Rato Badar L.C

Feliv Chans/Prionathirus
3| denoatensis Jungle Cat Ban Dhade LC
- " . . ; Paanch Dharke
4 | Funambulus Pennantii Five Stripped Palm Squimel Lokharke LC
5 I Canis fupus Gray Wolf Bwanso LC
6 | Panthera porsus Common Legpard Chituwa vu*
7 | Raitus Rattus House Rat Musa LE
8 | Vulpes Bengalemsis Bengal Fox Fyauro LC
9 | Canrs aiireus Goiden Jackal Syadl LC
10 | Qyuopterts sphinx Greater Shiort Nosed Fruit Bat | Chamera LC

Source: Field Survey, 2018419

According to the local people, local and migratory birds are found within the project
area. However, none of these are protected or endangered.Species The commonly
found species of birds are given in the table given below:

Table 14; List of Birds | the Project Areg

Pi" Scientific Name Englizh Name Local Name Status

_— , . Sipraja

) Aethopyga Siparaja Crmson Sun Bird Bungechara LG

2 | dmavrarnis Phoenicurus Whitg Breasied Water Hen Sim Kukhura LG

3 | Anas penciope Eurasian Wigean _ Sindure Haans | 4G

4 | Anas platwhyviches Mallard Hartyo Tauke ic
] Khadkhade

5 Anas strepera Gadwall Haans Le

6 | Anthraceceros albivostris Oviental Pied Hombill Kaalo Dhanesh | LC

7 | Athene Brama Spotted Ovdet Kochalgaade

& | Columba Livia Rock Dove (Blye Rock Pigeon)

9 | Corvies magrorhynchos Large Billed Crow

10 | Corvis Splendens Houge Crow

11 1 Lophura lewcomclaros Kalij Pheasant

oAt g
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Nsl;. Scicn hific Name Eugl:sh Name Locat Nama Status
IIIII 12 Cieenlus Camaras Common Cuckm Curkoa Koili LE
13 | Cucwdus Micropiers Indian Cgckoo Kafal Pakyo LC
14 | Dendrocopus Maei Fulvous breasted Wondpecker | Kaasthakut LC
\5 | Dendrocygna javoniea t.esser Whistling Duck Silgile LC
(4 | Egredta Garzeita Little Egrat g:gglieto LC
17 | Fudypnamys Scolopaceus Western (Asian)Koel Kol Le
1§ | Francolinus Franealings Black Francalin Titra L
19 i Hirundo Rusiica Bam Swabow Ghar Gauthali LtC
24 | Megalaima hoemacephala Coppersmith Barbet Milchara LC
21 | Megalaima lineate Lineated Barbet Kuthurke LC
1y | Merops Leschenaul Chesinut Headed Bee Eater | Katus Tauke LC
2 Murali Chara
23 | Milvus Migrans Biack Kile Kalo Chit LC
24 i Passer Domesticus House Sparrow Ghar Bhangers LC
25 | Passer Montanus Eurasian Troe Sparrow Rukh Bhengera | LC
26 | Prittacula cyanscephala Plum headed Parakeet Tuisi Suga LC
27 | Streplopelia orientalis Criental Turtie Dave Dhudos LC
3% | Upupa cpops Common Hoopoe Fapre Chara LC

Souree: IFE Field Study, 2018049

As per Wikipedia - List of Bulferfiies of Nepal based on the lisl prepared by Colin
Smith in 2008, there are 690 species or sub species of bulterfies in Nepal. The
project area also provides habitats for a variety of butterflies, and during the walkover
surveys, various types of butterflies were observed.

The commenly found Herpito-fauna (reptiles & amphibians) cbserved in the project
area are shown in Table 15 given below:

Tabla 19: List of Herpito-Fauna Found in the Project Arsa

hS; Scientific Name English Name Locat Name Status
1] Ptyas mucosus Ral snake Dharian Lc
_2 Arrerium Schistosum Qlive Kealback Water Snake Pani Sarpa LC
31T albolabris Green Pit Viper Hariyo Sarpa Lc*
4 | Varames Bengalensis Comnmon lrian Monitor Ehainse Gohoro' | LC
> | Calotes versicular Garden Hizard Chheparo Lc*
6 | Hemidactvius Flaviviridis House Lizard Mausul [ Moy
7 | Bjo melanostiotus/Dutiaphrynus | Common toad/Mimalayan Toad | Khasre Bhyaguto | LC
Himalayame
3 Ranua eyanophylectis Stream Frog Bhyaguto Lc*
Source: IEE Field Sfudy, 20187019
c) Aquahc Life
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Table 1b: List of Fishes Found in the Project Area

u;?o Scientific Name English Name Local Nawe Stutus
| | Amdiyeeps msangois Indian Torrent Catfish Bokshi Machho LC
2 | Amphipnous cuchia Blind Fish Andha Bam Le
3 1 Barilius barng Bama Bari '_lilar Kani Phaketa | LC
4 | Chaguniug chagunio Chaguni Jarua LC
5 | Chanaa Gachua Dwarf Sarkehead Hile: LC
b ! Clirias batrackhus Walking Catfish Mangur LC
7 Ciu;nimﬁu garua Garua Bachcha Jalkapoor LC
§ | Garra Anmaudade Sione Foller Chuche Buduna LC
9 | Heteropnewstas Joeilis Slinging Catfish Binghj LC

Source: [EE Flold Siudy, 2018

There will be no significant effects on the lives of fish species as well as fisheries
by the proposed project aclivities,

‘Note:
{LC= Least Concern; VU= Vulnerable)

*Note: Though some species fall under VU category, the project aclivies will not
affect the habitat of thesa species as the construction area does nof interfers their
habitas,

LG are the status of the species according to IVCN Red List of Threatened Species
however it is not included in IBAT report

d} Protected Areas

The project area is not located in or near any national park, wildlife reserve,
conservation area, hunting area, including a buffer zone area, world hetitage site,
ang other protected areas. Mence, there Is no possibility of intervention into any of
the protected areas by the consiruction activities of the proposed project.

g) Community Forests

Major project components does not engroach inla any of the community forests of the:
project area. The study shows that there is ng requirement of cutling trees. There wilk
also be requirement of clearing of some bushes and shrubs, only along thex
pipeline alignment. Hence, thare will be no such significant effect on any: &£
areas. !
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2.1%

f) Educational Institutions

Hupsekot Rural Municipality has well managed education facilities. There are about 8
public and private educational institutions such as schools and colieges. This
includes Shree Janta Adharbhut School, Shree Bal Kaltyan Primary School, Shree
Ghumti Devi Bright Futwe English Boarding Schoot, Arpan Engiish Secondary
Boarding School, Jyala Adharbhul School, Shree Maya Esmriti Primary School,
Bhu.Pu Sainik Pravat Academy and S Nepal Santi Primary Schoal.

g) Quatity of Life Values

The Project is not expected to affect any cultural or recreational resources adversely
instead it will increase the existing quality of ife due to the improvement in personal,
household and community hygiene practices and community heafth through provison
of safe & reliable water supply service and public latrine facilities,

Resettlement, Relocation and Compensation Issues

The proposed Project does not have any issues related o resetlement, relocation,
and compensation,

Project iImpact Area

The project impact area refers to the area of the project town which is susceptibie to
either significant or insigrificant impacts by the proposed project. This imipact areas
i5 delineated by demarcating the geographical boundary of the impacl aea on Lhe
topographical map. The impact area has been delineated on the basis of proximity of
the construction site to the rearby surrounding areas, This area is divided into 'Core
Area’ and ‘Surrounding Area’ on the basis of vicinity and magnitide of the impacts
due to construction and operation of the proposed project.

Here, the Core Area refers to the area required permanently as well as temporarily
for ths proposed project activities, This area includes service area of the proiect town
which comprises of areas of wards 1, 2, 3 & 4.

The Sumounding Area refers to the area within the immediate surroundings of the
proposed project. It includes the area of the project town which is not covered under
the service area of the proposed project. It comprises the adjoining wards that
inciudes wards 5§ & 6,
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3 PROCEDURES TO BE ADOPTED FOR THE STUDY

This ToR will explain various approaches, methodologies and procedures adopted to
prepare a comprehensive |IEE report which should follow the provisions of the EPA &
EPR and related national and sectorial guidelines. The 1EE study should focus on
impact identification, prediction and finafly evalualing the extent and weight of the
impact, The Consultant should follow the following methodolagy for preparation of the
repori:

Literature Roview/Desk Study

Available primary and secondary literature in the form of reports and niaps;
topographic maps, iand use maps, aerial photographs, cadastral survey maps, etc.
will be collected and reviewed. Feasibility Study Report and Detalled Engineering
Dasign Report of the proposed project will be the key documents to delermine the
nature and scope of aclivities of the project that influences the environmental
conditions of the proposal area. Rainfall & Other Meteorological data of the project
town will be collected from the concerned authority. Similarly, published and
unpublished reports about environmental policies, laws, rules, standards, Acts,
Regulation and other legal provisions will he also collected and reviewed. Published
and unpublished fteralure of the project ares about biological, social, chemical,
physical, and cullural environments in the form of maps, and reports, etc. will be
collected from various sources and reviewed to get information on the coverage of
the studies and fulfill the data gaps. :

Impact Area Delineation

The possible areas where the anlicipated impacts have either significant or
insignificant effects will be defineated. To specify the area that would be covered by
the assessment, the geographical boundary of the influence area will be delineated
an the topographical map. This delineating methodology is called lmpadt Area
Delineation The impact areas wili be delineated on the basis of proximity of the
construclion site to the nearby surrounding areas. The impact areas has been
delineated as “Core Project Area”, and “Surratmding Project Area” on the basis of
proximity and magnitude of the impacts due to the proposed project activities.

Core Area: Here, the Core Area indicates the area required pemmanently as well as
temporarily for the proposed project. Thls area refers to the service area as well the
area where the construgtion of the project components will be carried out.

Surrounding Arca: Here, the Surrounding Area indicates the area within lhe
immediate surzoundings of the core area of proposed project. It includes the area of
the project town which is closely associated with the core area of the project.

Field Study

Field studies will be carried out in the project site areas in an exiensive manner by a
muliidisciplinary team comprising a} an Environmental Specialist; b) Water Supply &
Sanitation Engineer; ¢) Socialogist; d) Geo-hydrologist and ¢) Botanist, Dyring the
visit, baseling information on physico-chemical, biological, and soci ‘-ecoribmic &
euitural condilions of the core area and sutrounding areas of the project arg: will be

coliected through simple checkiist method and a nanfg rnpilm
field study, Rapid Enwronmenta! Assessment E% CKilst
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recommended by ADB as per SPS, 2009 will be duly followed and filled up. This
checklist should include the data regarding physico-chemical, biological. socio-
economic & cultural environment, Various approaches and methodological tools that
should be used for the dala collection of various environmental aspects during this
field study are described below:

Physico-Chemical Environment

An exensive physical & chemical environmeni survey will be carried out by
delineating the project ¥mpact area to collect the baseline information. Topographic
and geomorphological features that include Landforms, Geology & Soil, Land use
pattern, Landslide susceptibility etc. will be observed and documented. The data
regarding Climate & Rainfall of the project town will be collected from the concerned
authority. Similarly, information on air quality and rwise quality cendition will be
collected through field observation and expert's judgment. information on rivers and
aquatic ecology will also be collected to assess the existing condition. Various
consultations programs with the local communities and Interviews with few
govemment officiais, schools & representatives of the local bodies will be also
conducted.

Biological Environment

The basefine information regarding biological environment will be collected through
walkihrough survey throughout the core & surrounding areas of the project area by
adopting simple checklist method {Refer Annex If), through professional judgment
and local interaction. Under this baseline infarmation in regard to the biological
environment, types of vegetation and forests will be identified based on the species
composition. The protected vegetation {rare, endangered, indigencus, etc)} of the
project area as per JUCN Red Book, CITES Appendices, IBAT Repost generated by
ADB and GoN list species will be enumerated based on consultation with the local
peopte and the exper judgment.

Information on rivers of the project area and aquatic ecolegy will be also coliected
through the interaction with the locals, the expert judgment and field observation,

The data on the existing wildlifefmammals, ©birds, herpetofauna
(Reptiles/Amphibians} will be collected through field observation and interaction with
the locals. The checklists as given in Annex i wilk be filled up accoedingly. The status
of each of these species will be identified as either threatened or near threatened or
endangered species or least concern as per IUCN Red Book, IBAT Report of ADB,
CITES Appendices and GoN list species. This will be affirmed by the expert review.

Socio-Economic & Cultural Environment

Household surveys will be conducled through interviews by simple questionnaire
method fo obtain information on the socio-economic & cultural enviFonment that
primatily includes demography, ethnicity, education, health & sanitafion, drinking
water condilion of the project area, irrigation facility, local traditions, religions, fand
use patterns, incomes & expenditures and to acguirg’ their Jperceplion towards the
proposed project, ete. Information on Migratory patterns of-the loc.al people and the
Impact of river on setlements & agriculture Wil also be,col “information on the

,..,Hr;l '5'1-’1 - :
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people residing within the core area of the proposed project town will be collecled
through socic-economic survey. The sample of Household Survey Questionnaire that
should be filiad up during household survey has been included in Annex #f.

Fooused Group discussions (FGD) will be conducted to obtain suggestions and
comments from all the potentlal stakeholders, Direct observation {Transect Walk
Method) will be conducted 1 ascetain the existence of the cultural sites, and public
institutions such as temples, cremation grounds, historical & archasslogical sites,
schools, and heaith posts within the project core areas and to determine the effect on
their existence due to project construction aclivilies. The Consultations with the
village elites, Meetings and Group discussions shalt be done to assess the current
situalion of the project area community.

Public Notice

. As the Sub Rule 2 under Rule 7 of Chapter 1 of EPR 1997 with Amendments 2017

states lhat “Whilst preparing the report, the proponent shall, in the cases of initial
environmenial examination affix a nolice in the concemed Village Development
Commitiee or Munfcipality , Office of the District Development commitiee school,
hospital , and heaith post requesting the Village Development commilfee or
Municipality and District Development Committee or concemed individuals or
instifution to offer their written opinion and suggestions within Fifteen days with
regard (o the possible impact of the implementation of the proposal on the

- environment where the proposal is to be implemented and prepare a deed . The said

Fifieen days’ notice shail also be published in a national level deaily newspaper. After
the publication of such nolice the opinions and suggestions so received in relation to
the satne shaill also be included in the report.”

Hence, here 15 days public netice should ba pasted at the concerned authorities that
include Municipality Office, BCC and other related institutions like Schools, Health
Posts, and Hospitals etc # any. Accordingly, this 15 days public notics will be
published in a pational daily newspaper. The main aim of the notice is fo seek writien
opinions from the concemed people and institutions regarding the possible impacts
that may result from the implementation of the proposal,

Public Consuitation

~ The Sub Rule 2 under Rufe 7 of Chapter 1 of EPR 1997 with Amendments 2017

also states that "The proponent shall organize a public hearing about the proposal of
the area of Villagse Development Commitiee or Munitipality where the proposal is to
ba implemented and coffect opinions and suggestions™. . Hence, the public
consuflation program will be conducted to collect reviews from the concerned
stakeholders after the completion of 15 days of public notice. This public consultation
program showld include Public Hearing Programs, FGD, Meetings and Various
Discussion Programs.

Caollection of Muchulkas {Deed of Inquiry) and Recommendation Lefters

Each copy of deed of inquiry {Muchulka) from each concemed authorty, %

days public notice shall be pasled, will be included in |EE report: Smitla;rly, t‘he
recommendalion letters from the loeat authority {Mm'fctpahty) will ba

the completion of 15 days from the date of pub wnm
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Impact Identification,Prediction & Evaluation Methods

The infermation regarding Physico-chemical, Biclogicat and Socio-economic &
Cuitural aspects as mentioned above will be collected to identify the susceptibility of
these aspacts 10 be affected by the proposed project activitizs. This will help to
identify the anticipated environmental impacts of the proposed project. For this,
Simple Checklist melhod shall be adopted for the impact identification. This will be
cagried out by using Rapid Environmental Assessmeni (REA) Checklist prepared by
ADB (Refer Annex §) and by using simple household survey questionnaire (Refer
Anngx 1y prepared dunng the desk study. These checklists will explain the
environmental features or factors that need to be addressad when identifying the
impacts of projects and activities.

Once all the important impacts will be identified, their patential characteristic will be
predicted, The baseline data on physico-chemical, biological, socio-economic and
cuttural aspects will be used 1o estimate the fikely characteristics and parameters of
impacts thal includes Nature, Magnitude, Extent and Duration.

The nature of each predicted impact will be dlassified into Direct (D) and indirect {ID).
The magnitude of the impact will be dlassified into High (H}, Medium (M) and Low (L),
The extent will be classified into Site-Speciic (SS). Local (L}, and Regicnal (R).
Simiarly, the duration of impact will be classified into Short Term (ST), Medium term
(MT), and Long term (LT},

Impact predictions wif generally be made against a baseline established by the
existing erwironment, Hence, during our field study, the baseline data will be used as
refsrence point against which the characteristics and parameters of impact related
changes will be analyzed. Impact predictions will also be made by considering the
future state of the environment. This also requires professional jdgment for
accuracy.

After the impact identification angd prediction method, these impacts may require
evaluation lo assess the adversity of adverse impacts and efficiency of beneficial
impacts within the project core & surrounding areas. The impacts will be evaluated
regarding the significance of the predicted impacts. This will be done by folfowing the
National EIA Guidefines 1993 according to which scoring for each likely parameter of
the impacts will be carried out and the level of significance will be assessed as
recommended by these guidelines.The scoring of Imipacts as per National EIA
Guidelines 7993 is tabulated below:

Table 17: Scoring of Impacts

Likely Parameters

Scoring as per National EIA
5. No.
of impacts

Type

Direct
Indiregt

1. i Nature

2. | Magnitude High (H)

Medium/Moderate
(M)

Low (L)

3. | Extent Regional (R}

Local{l] ;.
PENELL R

TAEC-ICON JV e & " 39

“Engineefl

T Ny
W
it ﬁ'i \‘,‘Tku‘\
. 2 X
-‘{‘;1,'\“} 3"0?‘ \.u‘fé’iﬂm@‘b
“Wduiar, B




TEE Report of Dearali Hupsekot WSSP

Tolt for ILE of Devrali Hupsehot WSSP

Likely Parameters

Scoring as per National ElA

5. No. of Impacts TYPQ Guidelines, 1993
Site Specisifc {$S) 10
4, | Duratlon Long Term (LT 20
Medium Term (MT) (10
. Shott Term (ST) L

Source: Nafional EIA Guidelines 1993

Then, the significance level of Impact rated will be assessed as per the following

table:
Table 18: Significance of Impacts
$. No. Scoring as per National Leval of Significance as per
T EIA Guidelines, 1953 National E1A Guldelines, 1993
1. Less than 50 Insignificant
2 0w 75 Significant
3 More than 75 Very Significant

Source: Nalional EIA Guidelines 1993

This evatuation will be done as per the professional judgment by the key expert team
involved in the IEE study.

3.8 Report Preparation

An IEE repoit shall be prepared in two different formats that include ADB Format &
GoN Format {as per EPR 1997 & 2017). The cutline of the repart is given in Chapter
10 of this TOR. The draft report shall be presented to MOWS & ADB. Following to
this, a final report will be prapared as scon as comments & suggestions on this draft
report are received. ' '
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4 POLICIES, LAWS, RULES, DIRECTIVES, AND GUIDELINES

The consultant shall describe the. pertinent regulations, standards that govem
environmental quality, heaith and safety, protection of seasitive areas and
endangered species, etc. at international, regional, district, municipality and Ward
levels. Nepal is a signatory to many intemational conventions, including those
concerning habitat, biodiversity, cultural heritage protection. These issues shall be
considered during IEE, and their avoidance/mitigation measures shall be identified.
The IEE should also be conducted in compliance with the following Laws, Acfs, Rules
& Regulation, Standard, Manuals, and Sirategies:
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Constitution of Nepal

Plans, Policies & Strategies
ADB's “Safeguard Policy Statement (SPS)", 2066 B.S. (2009 AD.)

Fifteenth Plan Approach Paper (2076/77-2080/81)

Fourteenth Plan {(FY 2073/74-2075/76)

Land Use Policy, 2072 B.S. (2015 AD}

Mational Forest Policy, 2075 B.S. (2018 A.D.)

National Urban Development Sirategy, 2074 B.S. (2017 A.D.)

National Urban Water Supply & Sanitafion Beéctor Policy, 2065 B.S. (2000 A.D.)
National Usban Policy, 2063 B.S. (2007 A.D.)

National Water Plan-Nepal, 2062 B.S. (2005 A.D.}

Natlonat Water Supply & Sanitation Policy, 2071 B.S. (2014 AD))

Nationat Envitonmental Policy and Action Plan (NEPAP), 2050 B.S. (1993 AD)
Rural Water Supply and Sanitation Sectoral Strategic Action Plan (Unofficlal
Transiatlon) 2060 B.S. (2004 AD)

Rural Water Supply and Sanitation National Policy and Rurat Water Supply and
Sanitation National Strategy, 2060 B.S. (2004 AD.)

Urban Water Supply & Sanitation Policy 2066 8.5, (2009 A.D.)

Updated 15-Yr Development Plan for Small Towns Water Supply and
Sanitation Seclor, 2086 B.S. (2009 A.D.)

Water Resources Strategy, 2099 8.8, (2002 AD.}

Laws & Acls
Essential Gonds Protection Act, 2012 B.S. (1955 A.D.)

Aguatic Animal Protection Act, 1961 A.D.

Child Labour Prohibition and Regulation Act, 2056 B.S. (2001 A.D.}
Environmental Protection Act 2053 B.S. (1997 A.D.) with latest amendments
{2007 A.D. & 2017 AD.)

Forest Act, 2049 B.S, (1993 AD.)

Labour Act 2048 B.S. {1992 A.D.)

Land Acquisition Act, 2049 B.S. {1993 A.D.)

Local Government Operafion Act, 2074 B.5. 2017 AD.)

Nepal Water Supply Corporation Act, 2046 B.5. (1989 A.D.)

Solid Waste Management Act, 2068 B.S, (2011 AfD b}
Town Development Act 2045 B.S, {1988 A.D.) .
Water Resources Act 2040 B.S. (1092A.D.)

2,
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Water Tax Act 2023 B.S. (1966 AD.)
Water Supply Management Board Act, 2063 B.S. (2006 A.D.)

Rules & Regulations
Drinking Water Regulations 2056 B.S. (1998 A.D.)

Environmental Protection Rules 2054 B.S. {1997 A.D.) wilh Amendments
Forest Regulation 2051 B.S. {1985 A.D.)

Labour Rules, 2075 B.S. (2018 A.D.)

Solid Waste (Management & Resource Mobilization), Rules, 2044 B.S. (1987
A.D.} & Amendments 2049 B.S. (1992A.D.)

Solid Waste Management Rules, 2070 B.S. (2013 A.D))

Water Resources Regulations 2049 B8 (1993 A.D.)

Standards, Manuals, Directives & Guidelines

Guidelines for Community Noise by WHO, 2055 B.5. {1989 A.D.)
Implementation Directives for the National Drinking Water Quality Standards
2062 B.S. (2005 A.D.)

National EIA Gisidelines 2049 B.S. (1993 A.D.)

National Noise Standard Guidelines, 2068 B.S. (2012 A.D.)

WHO Air Quality Guidelines, Global Update, 2061 B.S. (2005 A,D.)

WHO Guidelines for Drinking-water Quality, Fourth Edition, 2073 B.S. (2017
AD,

Conventions & Treaties

Nepal is a signatory to many internasional agreements and conventions related to
envirconmentat conservation. However, all of those coventions are not interrelated to -
the proposed project. The conventions related to he proposed project are as foliows: -

-
e

The Convention on International Trade in Endangered Species of VWild Fauna
and Flora (CITES), 1873

Convention on Biological Diversity (CBD), 1892

International Covenant on Economic; Secial and Cultural Rights (ICESCRY),
1976

Worst Forms of Child Labour Convention, 1999
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§ REQUIRED TIME ESTIMATED BEUDGET AND SPECIALISTS REQUIRED FOR
PREPARING THE REPORT
This includes the schedule, estimated budget and appropriate human resources
{experts} for conducling the IEE study.
51  Time Schedule
Caonsidering the time limitations, the study will have o be comipleted within about 9
weeks, The work schedule is presented in Table 19 given below;
Table 19 Proposed Work Schedule
Weeks
Activity | Work
) 1 2 3 4 5 6 7 3 9
Literatire Review/Desk
Study
Preparation and Approval of
[TOR
Ficld Study
Public Notice
Public Consullation &

Collection of Deed of Inquity
& Recommendation Letiers

{irmpact idenification theough
Data Evaluation /Preparation
of Draft JEE Report

Submission of Final IEE
Report

5.2  Estimated Budget

The total estimated budget for conducting 1EE study for the proposed project is
approximately NRs.500, 000.00. This cost will not be included in detailed engineering
design report as it is a separate study. '

53  Human Respurces Requirec;l

As the IEE requires different personnel for specific tasks, the following inter-
disciplinary team will be required. A team leader will be required to coordinate the
different tasks of the persennel involved. The Team will consist of;

a} Team Leader

b} Environmenial Specialist
c} Water Supply and Sanitalion Engineer

d) Sociologist
&) Geo-hydrologist
) Botanist/Forester

Thiee to four enumeralors will also be required to help the team. The EE - fed

benefit from the inputs provided by the desngn team, r;’ '5" -
! j,,: '
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6 ANTICIPATED IMPACTS OF THE PROPOSED PROJECT ON ENVIRONMENT
The anticipated environmental impaclﬁ are mainly categorized info two viz.,
Beneficial impacts and Adversa Impacts on tha basis of its negative and positive
significance. This is then further categorized into four impacts that includes i} Impact
on Physical Environment, i} Impact on Biological Environment, iii) Impact on
Chemical Environment and iv} Impact on Socig-econemic Environment, based vpon
the effects on the existing environment, These impacts are sub divided into three
categories based upon the project phase that includes i) Design Phase, ii)
Construction Phase and iii) Post Canstruction (Operation & Maintenance) Phase,
These impacts are discussed below in detad .

The impacts shall be characterized as (i) low, high & medium regarding magnitude,
{i#} long term, shert term & medium term regarding duration and {iii) site-specific, local
& regional/national regarding extent. The anticipated impacts are stated below:
6.1 Beneficial Impacts
6.1.1 Impact on Socipeconomic Environment
a) Construction Phase
i) Ernpl_oyrnent Generation
i)  Skil Enhancement
iiiy Loce! Trade & Business Opportunity
by Operation Phase
i}y  Improved Health & Hygiene
i) Increased Econcmic Opportunity
iy Social Empowerment
6.2  Adverse Impacts
6.21 Impact on Physical Environment
a) Desigh Phase
i) Soil Erosion and Slope tnstability
b} Construction Phase

= 3od Erosion and Land Surface Disturbancs

+ Spoll Disposal & Gully Erosion

« Air Polfution

+ Noise Pollution

+ Generation of Solid Wastes & Wastewater from the construction sitas and worker's
camp

« Accidental Leakage or Spiliage of Stored Fuel/Chemicais

» bnpact on Land Use Pattern

+ Disruption to Natural Drainage

» Haphazard Disposal of Dismantled Debris

M
24y
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6.2.2 Impact on Siclogical Environment
a) Construction Phase
(i} Impact on Flora & Fauna
(i) Impact on Aguatic Life

b} Operation Phase
{i) Impact on Aquatic Life

6.2.3 Impact on Chemical Environment
a) Construction Phase
i) Impact on Water Quality of the nearby rivers

b) Operation Phase
i} Impact on Quality of Waler Stored in Resarvoir
i} Impact on Water Bodies

6.2.4 Impact on Soclo-economic Environment
8} Deasign Phase
i) Structural Instabilily
ii) Heatth & Safety of Community & Workers
i) Damage to the existing facilities

b} Construction Phase

i) Community Health & Safety Hazards
ity Workers' Health & Safety Hazards

i) Traftic Congestion

i} Public Protests

v) Disruption fo Local Vendor's Business
vi} Mobilization of Child Labor

vii} Impacts on Sustainability of Works
viii)Damage to the existing facilities

¢} Operation Phase

1} Occupational Health & Safety Hazards

iy Delivery of Unsafe Water

i} Impact on Consumer's Health

iv) Non-sustainability of Services or Complated Works

3!&“

Engineel
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7 MATTERS CONCERNING THE PREVENTION & AUGMENTATION OF THE IMPACTS
OF THE IMPLEMENTATION OF THE PRQPOSAL, ON THE ENVIRONMENT

To sustain the project, it is necessary o deal with the anticipated impacts properly.
Hence, there is requirement of proposal of effective mcasures o cope with these
impacts. Here, the proposed measures shall include a) Mitigation Measures to reduce
or eliminate or aveid the adverse impacts and b) Augmentation Measures o maximize
the beneficial impacts.

These Mitigation & Augmentation measures will be proposed for each anticipated
impact, These measures shall primarily involve a) Mitigation Measures ke Slope
Protection Measures, Air Qualty Monitoring, Noise Quality Monitoring, Waste
Management, Prompt Backfilling, Awareness regarding Workers & Community Health &
Safety Marards ete. and b) Augmentation Measures like Proritizing Local Labors,
Provision of regular hands on training to the workers during the preject construction
period, Priortizing Local Products, Psoritizing underprivileged group of people
especially women and poor people in various capacity buikiing . programs and project
related communily meetings, These all will be discussed in detaii in IEE Report

These Mitigation & Augmentation measures will have to be incorporated from the
planning stage onwards. In general, the following area shall be covered while preparing
mitigation measures:

a. Project design/pre-construction phase
b, Project construction phase
c. Project operation and maintenance phase

The concerned agencies like UWSSP, DWSSM, WUSC and locad agencies, local
administration, police officers shall be consdlted during the implementation of
mitigaticn measures. The proponent will be required 1o prepare the Environmental
Management Plan {EMP}, and these measures shall be outlined in EMP to implement
the proposed measures during project impltementation, '
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a}

b)

8.1

82

8.21

8 ALTERNMNATIVE ANALYSIS

An alternative analysis of the project shafl be considered as an integral part of the
IEE study, which involves allernative ways of achieving the objectives of a proposed
project in ferms of environmental paint of view. Altemmative analysis will aim to atiain
suitable & feasible option of the proposed project, which shall be conducted during
the study to minimize the possible negative emvironmental impacts, Alternative
measures to the proposed project to meet the same project objectives will be
described under the following aspects:

Without-Project or Do-Nothing Alternative: This will help to analyze the candition
of the exisfing eavironment of the project town in the absence of the proposed
project.

With Project Alternative: This will help to cnvisage the likely benefits of the
proposed project in lerms of environmental point of view. This will also assess the
fimitation of "Without Project” Alternatives, This will Surther analyze the altematives fo
assess the most cost-effective, reliable and efficient system. This alternative will
involve the following aspects: '

Alternatives Relative to Planning & Design
+ Aliernative Sources
« Allernalive Design
« Selected Proposed Altemative

Alternatives regarding potential environmental impacts, capital & operating costs,
institutional Yraining and monilaring requirements should be described. The costs and
benefits of each allemalive should be quantified (wherever possible), and
incorporating the estimated costs of any associaled mitigation measures. The
“Without project” oplion is always open.

Allernative System Analysis

The system altemnatives need fo be developed to assess 1he most cost effective,
refiable and efficient system that can serve the design population. Optimization of a
proposed water supply system can be done in terms of system layout, altemative
technclogy, alternative materials, alternative source and environmental impacis In
case of the Deurali Hupsekot Town Project, the system design has been done under
o scenarios.

ARernative Assessment

As per Feaslbility Study Report by PPTA team, the sysiem design for the town has
been done under two scenarios. The optimization of a proposed water supply system
can be done regarding sysiem [ayout, alternative technology, alternative
materials and zHernative source, 'In case of Deurali Hupsekot WSSP, the
develgpment of system altematives has been done using allernative source and
additional service sreas.

System Alternative |

TABRC-ICON 7V
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822

823

The three gravity sources Giruar khola, Betai khola and Pathar kholz has combined
discharge 39ips and Girubari khola pumping will have 12ps discharge to be
extracted for the new watersupply system. The designed discharge will be brought to
proposed WTP and RVT location and distribute the water to {he distribution system
by gravity. The necessary treatment plant, service reservoir and other structures are
designed as needed, The water weatment system will be based on quality of water
of the source. :

The total estimated transmission pipe fine length from Girubarikhola, Betai khola,
Patharkhofa and Girubari pumping to Girubari WTP! RVT site is abowt 14,077.00m.
Separate transmission line is provisioned for each source. The transmission line
alignment is stable, This alternative will cover for 3,652 HHs of the senvice area,

System Alternafive §i

Supply Water from Yhree Gravity Sources, One Pumping Source and Other Two
Gravity Source in New Service Area

Ths three gravity sources Giruari khola, Betal khola and Pathar khola has combined
discharge 39Ips and Girubari khola pumping will have 12ips discharge to be
extracted for the new water supply system. The designed discharge will be brought to
proposed WTP and RVT location and distribute the water to the distribution system
by gravity. The necessary trealment plant, service resatvoir and other structures are
designed as needed. The water treatment system will be based on gualty of water of
the source.

The iotal estimated transmission pipeline length from Girubarikhola, Betai khela,
Patharkhola and Girubari pumping to Girubari WTP/ RVY slia is about 14,077.00m.
I addition, other two sources are added for Chapaha 1ips (Gaida Pakha Khota) and
Sankhadev Slps (Kuhi Khola) service area. The area is scattered and not match the
crileria of UWSSP. The transmission main for Sankhadev setiement is about
47.610.00m. Separate transmission line is provisioned for each source. The
transmission ling alignment is stable, This alternative will cover for 4,024 HHs of the
service area. :

SelectedProposed Sub Project

Environmentally, they are not much different and both of the aftemnatives have no
such environraental issues loo.

Depending upon the [ocation, alternative | needs treatment plant at two location for
total discharge i.e. 51lps. There is existing treatment plant for 10ips flow. New
additional treatment plant is required for remaining flow. In addition, in alternative |,
one sel treaiment plant will be constructed for Chapaha and other set will be
constructed for Sankhadev. Both seltffements are rural nature, Hence, based on the
location, settlernent pattern, sources to be used, alternative | is beiter than alternative
H.

Mafor structures are provisioned at only two locations in ahemative 'k.where in
alternative 1l separate reservoirs and infrastructure arepproposed';a% additional 9

focations. Hence. security threat is more in aﬁ%hﬁaﬂéh@ﬁ@ 1
Similarly. the transmission length in alternative IIfs_ “alemative-land it
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requires additionat precautions for its safety. Similarly, the additional service area of
the alternative Il is scattered and not malch the criteria of UWSSP.

The financial indicator also indicates that the affordability percentage of the source
allernative | and 1 is almost same. The affordabilily is in between 3%-5% in
alternative | and |l. Financially, in risk factor, both alternatives are similar despite of
feasibility of both allernatives. Altemative | is recommended for the delailed design
because of the reliability of source, transmission fine route and safety precaution
issucs.

This indicates that the Alternative Il is unfeasible option for the project town as per
fechnical assessment. Hence, Allernative | has been selected as the best feasible
alternative as this alternative is technically, environmentally and financially feasible.

Engineer
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9.1

9.2

g MATTERS TO BE MONITORED WHILE IMPLEMENTING THE PROPOSAL

Enviranmental Management Plan

The project proponent hag to develop an Envitonmentat Management Plan (EMP) to
manage all the perceived environmental impacts of the project systematically. It shalt
be therefore based on the mitigation measures for the project induced impacts. An
Environmantal Management Plan (EMP) has a dual purpose. It is designed to
monitor the contractor's work during project implementation. R helps to check
contractual compliance with specified mitigations measures. 1t also helps in making
periodic checks on the actual environmental impacts of the Project over the years
followiry; completion of the works and compares these with those impacts anticipated
at the time of Project Appraisal, EMP, therefore, pravides lhe necessary feedback
sequired for correcting potentially serious Project deficiencies, and for the planning of
other projects. EMP shall include the responsibilities of different stakeholders based
on prefiminary plans and schedules. This program shall include measures required
during the project design, construction and operational phases and shall include
recommendations on allocation of components of EMP to the varipus parties
invelved. Feasible and cost-effective measures to prevent/mitigate/reduce significant
negalive impacts should be recommended in an Environmental Management Plan.
The impacts and costs associated with inplementing the measures will have to be
detailed. EMP will include proposed work programs, budget estimates, schedules,
staffing and training requirements and other support services to implement the
miligating measures.

Environmental Monitoring Plan

The project will develop an Environmental Monitoting Plan for the activities during
design, construction and operation phase of the project. The environmental
monitoring of the project indudes field supervision and reporting of project activities
before and during the project conslruclion and operation to ensure that the works are
being caried out by the approved design and thal the environmental mitigation
measures are fully implemented by EMP. A monitoning system will be developed
involving (i} front line monitoring (i} monitoring by the govemment line agencies or
independent monitors. To ensure the effective implementation of envircnmental
monitoring plan (EMP), EMP matrix must be prepared in a abulated form which must
be followed by the concerned authorities during each phase of the peoject, The
sampls of EMP Matrix is given in Annex Ill. The details in EMP matrix must be given
in detail in IEE report.

The table of EMP matrix must include the following mallers;

a) Types of Environmental Impacts
= This may be Impacts on either Physical Environment or Biological
Environment or Chemical Environrment or Socio-economic Environment.
s Agfor e.q. i Soll Erosion & Land Surface Disturbance is an anticipated
impact, this will be categorized under tmpact on Physical Enviranment’
b) Project Phase
» Design Phase/Construction Phas@@t@n hase-Thiswillbe, ~ &

confirmed as per the nature of thé-4anticipate cts.,

"

_______
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9.3

¢} Field of Anticipated Environmental Impacts
+ Asfor e.g.; Il Soil Erosion & Land Surface Disturbance is an anticipated
impact, the field should be "Tapography/Geolagy”,
d) Proclamation of Anticipated Envirorimental Impacts
« E.g. Soif Erosion & Land Surface Disturbance
e) Mitigation measures for the Anticipated Environmental Impacts
» Asfor e.g.; If Scil Erosion & Land Surface Disturbance is an anticipated
impact, the proposed mitigation measuras shoukl be as follows;
Protecting the foundation from damage during backfilfing
Using the right backfill materials
Compaciing the backfil
Final finishing the subgrade to ensure that water drains away from the
foundation
f) Statement of Authorities responsible for the implementation of the proposed
mitigation measures
* Asfor e.q.; for the impact: Soil Ercsion & Slope Instability, the
responsible autharity will be "The Contractor' as this impact may be
encountered during the consiruction phasa.
g) Moniloring Indicators
« Asfor e.g.; the monitoring indicators for the above-mentioned impact will
be Field Supervigion by PMQ & DSMC, :
h} Frequency of Indicators
» Asfor e.q.; If Soil Erosion & Land Surface Disturbance is an anticipated
impact, the frequency of the monitoring indicator will be Weekly Field
Supervision.
+ As mentioned above, details of each & every impact should be given in
this EMP matrix.

Information Disclosure, Public Consultation, and Participation

* 8

Public consultation is the process of exchanging information with those persons and
organizations with a iegitimate interest in a project and who are likely to be affected
by the project {stakeholders). It is a two-way process that informs and involves the
community in developing a- praject and informs the proponent about issues and
concerns, which can then be addressed in project design. Information disclosure
involves stakeholders in monitoring the development and implementation of a project
and fosters. opennass in decision-making by presenting documents and other project
matenials for public scrutiny, The consultation and disclosure involve consultation
with stakeholders at an early stage of project preparation, and throughout project
implementation. As a minimur, stakeholders will be consulted regarding the scope of
the environmental study before work has commenced in eamest, and should then be
informed about the likely impacts of the projeet and proposed mitigation once the
draft |EE report is under preparation. The repo;t should record the views of
stakeholders ang indicate how these have bee\. takén intg account in project
development, information is disclosed thmugh publit 1 tisn and more formally
by making documents and other matetigls’ available #tidat A location in which
_‘ﬁ)akmg draft reporis
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9.4

available (in the local language) at public locations in the community and providing a
mechanism for the receipt of comments and making documents available more
widely,

Public consultation and involvement should be given highest prionty in the
mplementation of mitigation measwes, Public consultation should {ake place and by
dedision of the consullation meeting, implementation of mitigation measures should
be pricritized and should be carried out with the involvement of the local peovle.

Monitoring is one of the components of EMP. The resuits of monitoring should also
be disclosed in the form of demonstration, charts, figures, graphs, and samples, efc.,
lo the lecal people, school sludents, and other interested stakeholders. In the
process of compliance moniloting of the project construction, local people and
construction workers should be consulted.

Grievance Redrass Mechanism

A project-specific grievance redress mechanism (GRM) will be established by MoWS
as the project executive agency lo receive, evaluale and facififate the resolution of
affected persons’ concerns, complaints, and grievances related to social,
environmetttal and other concems on the project. GRM will aim to provide a time-
bound and transparent mechanism to resolve such concerns. GRM will also have
support system as Grievance Redress Committee [(GRG}.

GRC will be formed at the Project level, comprising: {i) Chief of WSSDO; (i)
members of WUSC; (iii) two representatives of affected persons, & male, and a
female; (iv) a member of IP community, preferably female; (v) 2 representative of a
non-govenment oeganizafion or community-based organization actively involved i
IP developrnent/other backward communities in the area, if any; (vi) focal government
representatives, i.e., Municipality and DCC; (vii) DSMC social safeguard expert; and
(viii) DSMC environmental safeguard expert (ESE).

The envircnmental safequard assistant (ESA} of the 1CG will oversee the
implementation/observanca of the mechanism for environmental complaints at the
project level. He/she will be technically advised, supporied and trained by DRTAC 's
environmental specialist and the DSMC ESE. PMO's Environmental Officer will
oversee the implementation/observance of GRM in all projects. Represeniatives of
affected persons {APs), civil society and eminent citizens will be invited as observers
duwring GRC meetings. Contractors and WUSCs {as Operators) will be required to
designate their respective counterpart GRM staff. The Social Development Officer at
RPMO will be the focal person for facilitating ihe grievance redress at the local level,

TAEC-ICON W




IEE Report of Denrali Hupsekot WSSP

ToR for IEE of Dewvali Hupsekot WESP

10 REPORT

The IEE report shall be prepared as per this ToR. The IEE report, whenever applicable,
shall cantain location maps, graphs, photographs, tables, and matrix. The KEE report wilt
be prepared in two different formats which is shown in deta? below:

) ADB Format (For submission to ADB)
The outline of IEE report as per this format is as follows;
List of Abbreviations
Table of Contents
Executive Surnmary

Introduction

I, Policy, Legal & Administrative Framework
HE. Analysis of Alternalives
. Description of the Project

A,

B
e,
V.
A
i

‘Proposed Service Area

Projest Components
Salient Features of the Proposed Project

Descriplion of the Environment

Physical Environment & Resources
Landforms & Topography

Gaology & Soils

Clmale -

Water Resolrrcas

Ajr Quality

Acoustic Environment

Ecologital Rescurces

Flora

Fauna

Aquatic Life

Protected Areas

Community Forests
Socio-economic and Cultural Envirotiment
Settlement Patlern
Caste & Ethnicity
Population & Demagraphic Charaotefistio"s__b_
Education & Health

Woaterborne & Communzcable Dlsqasga

Economic Activities -
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Wi,
D.
i

i,
il
Vi
VIl

VEHL

X
Xi.
X,

Income Level & Poverty Conditicns

Existing Situation of the Utilities Associated with this project
Existing Water Supply Condition

Existing Sanitation Situation

Water Supply & Sanitation User's Association’

Anticipated Environmental Jmpacts & Mitigation Measures
Infermation Disclosire, Consultation and Parlicipation
Grievance Redress Mechanism

Environmantal Management Plan

Monitoring & Reporting
Conclusion
Literature Reviewed
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1) Forraat as per provided in EPR (1997 AD. with latest amendments made in
2017 A.D.) -(For submission fo the MoWS)
+ List of Abbreviations _
» Table of Contents
» Executive Summary (in English and Nepati)
1. Introduction
s Name of the Consultant preparing the report
2, Description of the Project
s General Introduction
+ Relevancy of the Project
3. Methodology
4. Policy, Legal & Administrative Framework
5. Existing Ernvironment
6. Analysis of Altamalives
7. Anticipated Environment Impacts
e [mpacts Physical Environment
» Impacts on Chemical Environment
= Impacts on Biological Environment
* Impacts on Socio-economic Environment
B. Mitigation & Augmentation Measures
9. Information Disclosure, Consultation and Participation
10. Grievance Redress Mechanism
11, Environmental Management Ptan
12. Monitering & Reporting
13. Conclusion
14. Literature Reviewed

This |IEE format for MoWS is as per Scheduls-5 (Pertairing to Rule 7) of EPR, 199?
with falest amendments 2017 which is included as folows:
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Schedule-5
(Relating to Rule 7)

Initial environmenta! examinations:

1. Narme

and address of individual or fnstitution preparing the report:

2. Summary of the proposal: {To briefly mention the following matters in regard to the
possibly impact of the implementation of the proposal on the environment):

{aj Objectives of the proposal
() lmpact on land-use,

(c} Adverse impact on the envionment impact on human Bfe, and population
pressure,

(¢} Damage to be suffered by iocal goods or objects,
(e} Other necessary matters.

3. The following matters must be explicitly mentioned in respect to the proposal:

{a) Type of proposal; (i) Processing, (i) Manufacturing, {ii} Installation, {iv} Service
delivery, (v} Others

{b) If redated w delivery, the nature and type of goads lo be delivered. }

(c) Proposal's; (i} Insta¥ed capacity, (i) Number of huurs to be operated per day or
yeaf‘

(d} Malerials lo-be used (guaniily and year {0 be menltoﬁed),

{2} Emission resulting from the implementalion of the proposal (the time of operation
and the consequent volume of emission (o be specified} ;{i) Solid (i} Liguid (i#)
Alr, {iv) Gag, (v} Naise {vi) Dust, (vii} Others

{f} Energy to be usad: (i} Type, {ii) Sources (i) Volume of consumplion {per day and

year)

{g) Humsn Resource requirements

{h} Resources required for the implementation: of the proposal:

(i} Total {Gross) capital (1) Working capital (i} Land area, (iv) Buiiding and their
types, (v} Maghinery and lools {vi) Others.,

(i) Detailed particutars of the area where the project is to be implemented;

{i) Maps, () Population and condition relating to settlements in the area as well
as in the nearby areas, {iii) Padiculars of any sensifive things or objects, if any,
located chose lo the area where the propesal is lo be implemented () Current
siuation (v] Sources of waler {v) Arrangement made for dispasing or processing
the wasle (vil) Paths for mavement in the area where the Géal is 1o be
implemented

(i) Manufacturing processes
k) Details of the technology

n
{f) Other necessary matters. Q‘j “ fi—”

—
g
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4, impact of the implementation of the proposal on the environment:

{a} Impact oe the social, econornic cultural spheres:

() tmpact on human health, {f) Degradation of cullivable land, {#i} Destruction of
forests, (iv) Changes in social, cullural and refigious norms and value, {v)
Others.

(b} Bivlegical Impact (i) Population, (i) Flora and fauna. (i) ‘Nalural habitat and
communities
(6) Physical Impact: (i} Land, (i) Atmasphere, (i) Water, (iv) Nolse, (v) Man-made
objects, (W) Others
5 Alteinatlves for the Implementation of the proposal:

() Design (b) Project site {c} Processes, time-schedule, (d) Raw matetials to be
usad, {e} Others

6. Alternatives to reduce or control the impact of the implementation of the proposal on
the environment

1. Matters to be monitered while implementing the proposal. 8. Gther necessary
matters,

Noie: - Data, maps, Photographs, tables, charts graphs efc. shall be enciosed, as required,

Engineer:

=y
el
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11 OTHER NECESSARY MATTERS

Other necessary matters to be included in the |EE report will be Relevant Information,
Literature Reviewed ard Anhexes that shall include Approved Terms of Reference,
Checklists, Maps, Minutes of meetings, Tables & Charts, Questionnaires and
Photographs 10 be used at the time of carrying out the baseline survey. The report will
cleatly recommend whether an Environmental Impact Assessment (E{A} is required or
whether an Inital Environmental Examipation {(JEE) is sufficient for the proposed
project.

R
Zjﬁf’ﬂj"’ 4,
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12 LITERATURE REVIEWED

ADB, 2003, Environmental Assessment Guidelines.

Constituiion of Nepal (2015). Ministty of Law, Justice and Parfiamentary Affais, Law Bogks
Management Board, Kathimandy

District Development profite of Nepal 2070/11 with VDC Profile. A Socio-Ecanomic Development
District Hoaslth Office, Kavrepalanchowk, 2062/63

Environmertial Assessinent and Review Framework, (2017). Regional Urban Development Project
{RUDP}, Ministry of Urban Developmeni (MolID}, Government of Nepal for ADB

Environmental Assessment and Review Framework, (2018). Uhan Water Supply & Sanitalion
(Seetor} Project, Ministry of Water Supply, Government of Nepal for ADB

Environment Protection Act, (1897). Ministry of Science. Technology and Environment Kathmandu

Environment Protection Ruies, (1957 with lstest amendments 2007 & 20%7), Ministry of Sciénce.
Technology and Environment, Kathmandu

Enviranrmeant Stafistics of Nepai, CBS, 2011

Environmental  Impact Assessment Guidefines, (1993). National Conssrvation Stralegy
implemeniation Projact, National Planning Cormmission, His Majesty’s Government, Nepal

Feasibility Study of Dewrali Hupsekot Water Supply and Sanftation Project, 2019
Detailed Engineering Design Report of Daurall Hupseko! Water Supply & Sanitation Project, 2019
Draft Socio-Econemic Profile of Deurall Hupsekot Waler Supply & Sanitation Project 2019

Nalional Urban Poiicy (2007). Ministry of Law, Justice and Farfiamentary Afiairs, Law Books
Managemen! Board, Kathmaridtt

FProximity Repott Generated by the Infegrated Biodiversily Assessment Tool (Hupsekot Town), {2018),
AbB

Shrestha K 1998, Diclionary of Nepalese Plant names. Mandala Book Point, Kathmandu, Nepal.

Solid Waste Managemenl Act (2011}, Ministry of Science and Technology and Environment,
Kathmandu

The Updated Fifteeh-Year Development Plan for Small Towns™ Water Supply and Sanitation Sector,
2009

Uprety. B.K (2003). Safeguard the Resources Environmental Impact Assessment Process and
Practice, Kathmandu

Waler Resource Act (1992). Ministry of Law, Justice and Padiamentary Affairs, Lew Books
Management Board, Kathmandu

hitps.fen. wikipedia. org/wikirList of butferflies of Nepal
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ANNEX|

ADB's REA Checklist & Preliminary Climate Risk Screening
Checklist
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_ Instructions:

(i} The project team completes this checklist 10 support the environmenial classification of a
project, It is to be altached 1o the environmantal categorization form ond submitted tothe
Environment and Safeguérds Division {RSES} for endorsement by the Director, RSES and for
approvat by the Chiet Compliance Officer.

{ii} This checklist focuses on environmental issues and concems. To ensute that social dimensions
are gdequately considered, refer also to ADB's {5} checklists on involuntary resetllement and
Indigenous Peoples: {&) poverty rediction handbook: (e} staff guide to consultation and
participation;, and {d} gender checklists.

Country/Project NEP: Utban Water Supply and Sanitation (Ssctor} Project

Deural Hupsekot Water Supply and Sanilation Project

Title: Subpeoject:

Screening Questions Yes | No
Remarks
A. Project Siting: Is the projecl area
Denssly populated? 4 | Hupsekol Ruwral Municipafity
has a moderale population

density.

Heavy with development aclivities? -

Adjacent to or within any emvironmentally sensitive
areas?

Cuttural heritage site

Protecled Area

Wetiand

Mangrove

Estuarine

Butfer 2one of protecied area

Special area for pratecting biodiversity
Bay

B. Potenial Envircnmental Impacts
Wit the Project cause...

el efedal el <]

poflution of yaw water supply from upsiream wastewaler ¥
discharge from communities, ndustries, agriculiuve, and
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Sereening Questions

treatment plants?

Yes | No
Remarks

Soll erosion runoff?

impsirment of historisalfoultueal monuments/aréas Y

and lossidamage ti these sites?

Hazard of land subsidence caused by excessive ¥ | The proposed project shall be

qround waler pumping? using surface water source only.

Sccial confiicts arsing from displacement of ¥

communities

Conflicts in abstraction of raw water for water supply v

with other beneficial water uses for surface and

ground waters?

Unsatisfactory raw water supply {(e.g. ¥ Water Treatmen! proposed in

Excessive pathogens of mineral constituents)? the detailed design and water
quality monitaring in EMP will
ensure the water supply as
prescribed in the NDWQS & ifs
Directives,

Delivery of unsafe water to disiribution systemn? + water Treatment proposed n

: the delziled design, water quality

menitoring  and  continuous
trainings te WUSC as stated in
EMP will enstre the water
supply as prescribed in the
NDWQS & its Directives.

Inadequate protection of intake works or wells, leading | ¥ Provision of retaining wafl and

1o poliution of water supply? gabion protection wall for the
proposed sump well at lhe
source,

Qver pumping of ground water, leading to salinization ¥ There is no use of groundwater

arid ground subsidence? source.

Excassive algal growth in storage reservair? v EMP provides

) mitigation measuras.

Increase in production of sewage bayond the EMP  provides  mitigation

capabilities of community facilities? measires.

Inadequate disposal of sludge from water v EMP provides mitigation

measures.

Inadequate buffer zone arcund pumping and
freatment plants to alleviate noise and other possible
Rifisances andd orotscl facilities?

Impairments associated with

transmissionlines and accessrfﬂj j/ :

Transm:sswn lires and access
not  be affected. As
in EMP, Impaired
~aocess roads will be repaired,

a8 appropriate.
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Screening Questions Yes | No
Remarks
Bealih hazards arising from inadequate design of | ¥ EMP provides measures 1o
faclities for receiving, storing, and handling of chlotine mitigate health and safely
and other hazardous chemicals. impacts from mproper
handiing, polential accidents or
human ereor in dosing.
Health and safety hazards to workers from handling | ¥ EMP provides measwes fo
and management of chlorine used for disinfection, mitigate heallh and safety
ather comtaminants, and biclegical and physical impacts from improper
hazards dueing project consteuction and operation? handling, potential accidents or
human_ertsr in dosing.
Diskocation ar involuntary resettiement of people? y
Disproporiionate impacts on lhe poor, women ¥
and children, Intdigenous Peoples or other vulnerable
groups?
Noige and dust from construction activities? ¥ EMP  provides
mitigation measures,
increased road traffic dve to interference of N EMP provides
construclion activifies? mitigation measuwres.
Continuing  scl  erosion/sit  Funoff  from ¥
oonstruction operations? .
Detivery of unsafe waler due to poor Q&M treatment | ¥ EMP incorporales monitoring of
processes (especially mud accumulations in filers) distributed waler according to
and inadequate chiorination due to lack of adequate the Directives for the NDWQS,
monitaring of chiorine reslduals in distibution systems?
Delivary of water 10 disirbution system, which is | ¥ EMP  provides  miligation
comosive due to inadequate attention lo the feeding meEsures,
of comective chemicals?
Accidental leakage of chiorine gas? v
Exasssive abstraciion of waler affecling v | 'Water imigation in he viginity
downstream waterusers? comes from existing wells near
Comipelitig uses of water? N
Increased sewage flow due fo increased waler supply | ¥ EMP provides mitigation
MEaSUres.
ncreased vol i wast f ¥
:::ookhz and nmiir?;}s:::ig;u:ige f;“r;tal:r;str:\:nralet [t is beyond the scope of Whe
treatmeni plant hroject.
Large population infiux during project construction and o
operation ihat causes an increased burden on sociat
nfrastructure and services (such as water supply
and sanitation systems)?
Social conflicts if workers from other regions of ¥ Expected as low concern.
couniries are hired? Priority will Be given lo local
wotkers. L R
'3 o
r o
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S¢reening Questions Yes | Ne
Remarks

Risks to comrounily heallk and safely due to the | ¥ EMP  provides
transpor!, storage, and use andfor disposal of ritigation measures.
materials such as explosives, fuel and ather
chemicals during operation and construction?
Cominurity safefy risks due to both accidental and | ¥ EMP provides
natural  hazards, especially where the siructural . mitigafion meadsures,
glements or components of Ihe praject are accessible
o members of the affecled communily or where
their failura could resuil in injury te the community
throughout  project  conslruction, operation and

1 5
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Freliminary Climate Risk Screening Checklist for Sample Sub Project Towns

Screening Questions

. Remarks

Is siting and/or rowting of the pro;ect {or O

Location and Investiments in the sample sub
design of its components) likely to be affected by projest witl not likely be affected by
project cimate conditions including extreme chmate ¢hange and  exireme

weaather-related events such as floods, weather events due fo the sifing of

droughts, slorms, landstides project. For example, all pipes will

be construcled below ground o
investments will be sited in flocd

e N ~ plains ete, e

Would the project design (eqg. the

clearance for bridges) need o consider

any hydro-metearological parameters

{e.g. sea-level, peak river flow, rekable

water level, peak wind speed efc.)
Materials and Woudd weather, current and fikely
mainenance  future  cimate  condilons  {eq.

prevailing homldity level, temperature

contrast befween hot summer days

and cold winter days, expasure to wind

and humidity, and hydro metrofogical

pararmeters} affect the selection of

project inputs over the life of project

outputs (i.e. construction materials)
Perdformance Would climaleiweather conditions and Climate conditions will unlikely
of  Project telated extreme events likely to aifect affect water quantity and gquality of
Ouipuis the performance  throughout  their water supply system. The water

design life time?

supply schemes will be designed to

meet the cument and fulure
demand. Further waler supply
system  wil be operated and
mairiamed efficienily to reduce
system losses. Water safety plans
will be implemented 1o ensure water
supplied is safe and polable at all
times.

Options for answers and corresponding scores are given below.

Response Score
Not Likely 0
Likely i
Very Likely 2

Responses when added that provide a score of O will be considered low risk project. It adding alf
responses will resull to a scare of 1-4 and that no score of 2 was given 1o mgf,ﬁiﬁ@!q response, the
project will be assigned as medium risk category. A tolal score of 5 or more Iwhich incltde providing a
score of 1 in all responses) or 8 2 in any single response will be categorized as hlgh-dsk pmiecL

Result of Initial Screening (Low, Medium, High): Low Other commeris: None
14 44
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Annex Hl

Checklists for Baseline information Collection & Sample
Questionnaire for Socio-economic Survey
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Simple Chechldists for Baseline Jnfarmation Collection

A, Physical Environment

Parameters Description

Topography

Geology (Rock and Soll Types)

Erosion and Sedimentation

Climate

Quarry Sites (If any)

Land Usge

Lirainage Metwork
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B. Floras & Fatnas

Fioras (Plant Life Forms)

SN | Local Botanical | Location Vegetation | bocal | Local Protection Status

Hame Nama Type _Status | Use | FUCN CITES { GoN | IBAT
.-_.——..-l -
fammals in the project area

SN | Common | Scientific § Habitat | Local | CropiLivestock | Local Protection Status ;
Name Namg Status | Raider Use IUCN | CITES | GoN | IBAT
Birds Sighted in the project area :

SN | Common Scientitic ‘Fype | Habitat | Lacal Protection Status ]
Name Name Stalus UCN | CITES | GoN | |BAT
Harpeto-fauna in the ProjectArea

S.N. | Local Name Scientific Habitat Local Protection Status

Name Status JCN CITES [GoN IBAT
Fish in the Project Area e
5M. Local Name Scientific Name Status of Migratory Observed
Occeurrence StatusiSeason | Location
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CHECKLISTS FOR FOCUS GROUP DISCUSSION

Dale;

Project:

Venue:

Number of Participants:

Purpose Statement;

Biscussion, Responses & Qutcomes:

No. Questions/issues by the Consultant

Responses or Findings
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ToR far LEE of Devrali Hupsekot WSSP

ANNEX {ll
Sample of EMP Matrix
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Tol for IEE of Devwvali Hupsekot WSSP

EMP Matrix
B | Responsible T Fraquency
o Mitigations i, Moanitering o
Fleld Impacts Measures .for _ Indicator - of .
. - implementation . :.Menitoring
A, Tyves of Impacts
@) _Project Phase {Design/Construction/Operation)

Enaﬂrqeer
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ToR for IEE of Devrali Hupsekot WSSP

ANNEX IV
PHOTOGRAPHS

~“Engineer
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3. Proposed/ Existing Intake, Girubari Khola 4. fublic Participation during Detalled Design
(Satakon} Presentation

e

5. Aview of Settiement Area 6. Detated Design Presentation”.
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ANNEX 2: SAMPLE FORMS, FORMATS AND REPORT TEMPLATE
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ANNEX 2A:RAPID ENVIRONMENTAL ASSESSMENT (REA) CHECKLIST FOR DEURALI
HUPSEKOT PROJECT AND PRELIMINARY CLIMATE RISK SCREENING CHECKLIST FOR
SAMPLE PROJECT TOWNS

“Instructions: . — T — — ]
1 This checklist focuses on enwronmental issues and concems To ensure that socml dimensions are|
adequately considered, refer also to ADB's (a) checkllsts on mvoluntary resettlement and
Indlgenous Peoples (b} poverty reductlon handbook (c) staff gmde to consultat:on and
part|0|pat|on and (d):'gender checkllsts o T |

Country/Project Title: | NEP: Urban Water Supply and Sanitation (Sector} Project

Project: Deurali Hupsekot Water Supply and Sanitation project

-...'-Sc‘ree"iﬂgQuéétiOns" . Yes No

A Project Siting : Is the proje'ct.éréa

Densely populated? v

moderate population density.

Heavy with development activities? N

Adjacent to or within any environmentally sensitive
areas?

Cultural heritage site

Protected Area

Wetland

Mangrove

Estuarine

Buffer zone of protected area

Special area for protecting biodiversity

L= L R L R GLE N

Bay R

B. Potential Environmental impacts : !_\;r;".\' ,,
Will the Project cause... i

Hupsekot Rural Municipality hag]




{EL Report of Deurali Hupsehot WSSP

o pollution of water supply?

Screening Questions Yes | No
' "Remarks

Pollution of raw water supply from upstream v

wastewater discharge from communities, industries,

Sail erosion ranoff?

impairment of historical/cultural monuments/areas ¥

and loss/damage to these sites?

Hazard of land subsidence caused by excessive v

ground water pumping?

Social conflicts arising from displacement of N

communities

2

Conflicts in abstraction of raw water for water supply v

with other beneficial water uses for surface and

ground waters?

Unsatisfactory raw  water supply (e.g. excessive | ¥ Basic water treatment is proposed

pathogens or mineral constituents)? under the proposed project. EMP
recommends water quality
monitoring as prescribed in the
NDWQS & its Directi

Delivery of unsafe water to distribution system? z Design proposes office buikding
that also comprises water quality
laboratory to deliver safe water.
EMP recommends continuing
training of WUSC in water quality
monitoring, as prescribed in the
NDWQS Directives.

Inadequate protection of intake works or wells, leading | Design has considered the safest

site for intake regarding
environmental pollution and
proposes enough measures to
mitigate contamination. There is
also provision of protection works
for intakes/sump weils.

Over pumping of ground water, leading to salinization

nuisances and protect facilities. -

and ground subsidence? "‘

Excessive algal growth in storage reservoir? EMP provides mitigation
v | measures.

Increase in production of sewage beyond the EMP provides mitigation measures.

capabilities of community facilities? _ v

Inadequate disposal of sludge from water treatment Minimal sludge expected. EMP

plants? : 0 v provides mitigation measures.

Inadequate  buffer zone around pumping  and

treatment plants to alleviate noise and other possible N

41 ':? 7 W
B D, )?f-‘m of 15 8
e, Watar Ut

P ;s"a i ma\‘\{;"
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construction operations?

Screening Questions Yes | No
Remarks
Impairments associated with transmission lines and v EMP provides mitigation
access roads. measures.
Health hazards arising from inadequate design of | ¥ EMP provides mitigation
facilities for receiving, storing, and handling of chlorine measures.,
and other hazardous chemicals.
Health and safety hazards to workers from handling Y EMP provides mitigation measures
and management of chlorine used for disinfection,
other contaminants, and biological and physical
hazards during project construction and operation?
Dislocation or involuntary resettlement of people? v
Disproportionate impacts on the poor, women ¥
and children, Indigenous Peoples or other vulnerable
groups?
Noise and dust from construction activities? v EMP provides mitigation
measures.
Increased road traffic due to interference of ¥ EMP provides mitigation
construction activities? measures.
Continuing soil erosion/silt runoff from EMP  provides mitigation

measures.

Delivery of unsafe water due to poor O&M treatment
processes (especially mud accumulations in filters)
and inadequate chilorination due to lack of adequate
monitoring of chlorine residuals in distribution systen;].s‘?

Lt

EMP incorporates monitoring of
distributed water according to the
Directives for the NDWQS.

Accidental leakage of chlorine gas?

EMP  provides
measures.

mitigation
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elements or companents of the project are accessible
to members of the affected community or where

Liheir_failure cowld resolt in iniurv to_the communiby

Screening Questions Yes | No

' Remarks
Excessive abstraction of water affecting downstream v EMP provides mitigation
Competing uses of water? N
Increased sewage flow due to increased water supply v
Increased volume of sullage (wastewater from N This is not under the scope of the
cooking and washing) and sludge from wastewater project.
treatment plant
Large population influx during project construction and ¥
operation that causes an increased burden on social
infrastructure and services (such as water supply
and sanitation systems)?
Social conflicts if workers from other regions or v Expected as low concern. Priority
countries are hired? will be given to local workers,
Risks to community health and safety due to the | ¥ EMP provides mitigation
transport, storage, and use and/or disposal of measures.
materials such as explosives, fuel and other
chemicals during operation and construction?
Community safety risks due to both accidental and | ¥ EMP provides mitigation
natural hazards, especially where the structural measures.
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Preliminary Climate Risk Screening Checklist for Sample Project Towns

Screening Questions Score Remarks
investments in
the proposed
\ project will not
Is sifi . ) . . likely be
s siting and/or routing of the project (or its components) likely to affected b
Location be affected by climate conditions including extreme weather- 0 climate chanyge
and related events such as floods, droughts, storms, landslides? and extreme
Design of weather events
project due to the
siting of project.
Would the project design (e.g. the clearance for bridges) need
to consider any hydro-meteorological parameters? 0
(e.q., sea-level, peak river flow, reliable water level, peak wind
speed etc)?
Would weather, current and likely future climate conditions {e.g.
prevailing humidity level, temperature contrast between hot
summer days and cold winter days, exposure to wind and 0
Materials humidity, and hydro-meteorological parameters) affect the
and selection of project inputs over the life of project outputs (e.g.
Maintenance | consiruction material)?
Would weather, current and likely future climate conditions, and
related extreme events likely affect the maintenance 0
(scheduling and cost) of project output(s)?
Regular
P Would weather/climate conditions, and related extreme events operation and
erformance | . o\ affect the peri | duction) of int
of project ikely affect the performance (e.g. annual power production) o 0 maintenance
outputs project output(s) (e.g. hydro-power generation facilities) will not allow
throughout their design life time? this effect to
occur

Options for answers and corresponding scores are given below,

Response Score

Not Likely 0
Likely 1

Very Likely _ 2

Responses when added that provide a score of 0 will be considered low risk project. If adding all
responses will result to a score of 1-4 and that no score of 2 was given to any single response, the
project will be assigned as medium risk category. A total score of 5 or more (which include providing a
score of 1 in all responses) or a 2 in any single response will be categorized as high risk project.

Result of Initial Screening (Low, Medium, High): Low
Other comments: None
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ANNEX 2B:RELEVANT ENVIRONMENTAL QUALITY STANDARDS

B.1 Ambient Air Quality Standards

- Nepal's = - | %omrauamyomdelmes fug/m® ™
Parameter _ Averaging Period [ Ambient Air Quality -} G!obal Update” - Second Edmon .
o e | stnte iyt | 2005 L 2000
e Annual _ : B A : - :
24-haur . 230 -
PM‘G Ar}nua’ o . 20 earns e g
PMzs | lyear | e o oo M
S0z
10-minute - 560
NG 1-year .30 40 e .
24-hour 80 - - - -
1hour - 200 -
co 8-hour 10,000 - 10000
i8-minute 160,000 - 100.000
Pb 1-year 0.5 - , 0.5
Benzene 1-year 20 N "

* Hationa! Ambient Air Qualty Standards for Nepal 2003, Obtained from Environmment Stalistics of Hepat 2011, Gewmmm 6? Hapal,
Hationa! Planning Commission Secretariat, Centeal Bureau of Stafishes, Kathmandu, Nepal,

" Envirgnmental, Heath and Safety General Guidetines, 2007 Internationa) Finance Corporation, Yorid Bank Group.

~ AF Qualty Guilelings for Eurape, Second Eaiion, 2000, WHO Regiens! Office Tor Eurspe, Copenhagen.

Paramefer that egher hag ng national sfandard valse for 24-hour observation or with WHO guadslne vaue far 28-hour shaervation as
mare stringent than that specified in the nationat standards,

B.2 Noise Level Standards

C e e ﬁ!ationai ﬁoase Standard Gt:zcieimes 2012 for Noise Levels Measured Qut of Doors *
Recebior / Souce L
P ice - . (dB) Sk e Hatr Lagg in dBA)
_ ' oo Day Hight .07 _a_o__:zz_on i 22:00-07:00
o -
Industrigfarea . 70 ! 70
Commercial area e e
al residentialarea | 48 1 A0
54 45
Qu;e‘t' area B
Waterpump L
Diesel geaeraws

* Guidgines far Commundy Moise, YWHD, 1585
Source: Envirenmental, Health and Safety General Guidelines, 20G7.
Internationat Finance Corporation, World Bank Group.

@&*’u»&,

¥ Rre
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B.3 Natlonal Dnnkmg Water Quality Standards, 2006

Hational Pianning Commission Secretariat, Central Bureau of Statistics, Kathmandu, Hepad,

Csom Nafiona: DMW Waler Gualty Sandards, 2008 WHU Buceines for Drinkng-warer
S Faramaigr ©Und - Max Coficanrzion L Qually, 4kt etk
Turbidly NTU S
cH §5-8% none
Coior ToU 5 {153 nans
Taste & Odor Would not be chidTionabs -
03 mal 1560
Elechres Contguchay ufom 1568
fron ok §.3{3 .
Fhysics! Mangansse m 02 -
mgh 0.003
Chromim gl 0.05
Cyanide o 007
Fluonde oA 25-152 .
Lead med 4.0 o401
Ammonia gk t5 nong estabiched
Chloride ah 255 eong esfabizhed
Sulphawe wak 250 rone
Nirae 0/ 50 5
Copper nigh 1 2
. Toal Hardness mal $500
Chemica Faam poos 50 -
Zne o 3 none esisbiched
Mertury m 8001 0.006
Residual Chionne Mt 81-02 §an
Micto Gerrs E-cok MPN/100m g mustnol be gewcabie nany 100 ml
Tolgi Coorm MPNANOOm | O in C5% of samples laken Sampe
¥ Heath-based guidelne values
*t Figures in parenthesis are upper range of the standards recommended.
* These standards indicate the maximum and minimum kmits.
~ - From WHD (2003} Chiorine in Drinking-water, which states that this vakse is conservative.
" s Parameter wWith WHO guideline value as more siringent than nalfonal standard vale,
rzm& Brinking YWaler Quaily Standards was tbisined from the Environment Statistios of Hepsl 2011, G Government of Hepal,
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ANNEX 2D:SAMPLE TRAFFIC MANAGEMENT PLAN

SAMPLE: TRAFFIC MANAGEMENT PLAN (TMP)

A. Principles

One of the prime objectives of this TMP is to ensure the safety of ali the road users along the work zone, and
to address the following issues:

(i)

(ii)
(iii)
(iv)
(v)
{vi)

the safety of pedestrians, bicyclists, and motorists travelling through the construction zone;
protection of work crews from hazards associated with moving traffic;

mitigation of the adverse impact on road capacity and delays to the road users;
maintenance of access to adjoining properties

Avoid hazards in

Addressing issues that may defay the project.

B. Operating Policies for TMP

The following principles will help promote safe and efficient movement for all road users (motorists, bicyclists,
and pedestrians, including persons with disabilities) through and around work zones while reasonably
protecting workers and equipment.

{
(i)
(i)
(iv)
V)
(vi)
(vii)
(vii)

Make traffic safety and temporary traffic control an integral and high-priority element of every
project from planning through design, construction, and maintenance.

inhibit traffic movement as little as possible.

Provide clear and positive guidance to drivers, bicyclists, and pedestrians as they approach
and travel through the temporary traffic control zone.

Inspect traffic control elements routinely, both day and night, and make modifications when
necessary.

Pay increased attention to roadside safety in the vicinity of temporary traffic control zones,
Train all persons that select, place, and maintain temporary traffic control devices.

Keep the public well informed.

Make appropriate accommodation for abutting property owners, residents, businesses,
emergency services, railroads, commercial vehicles, and transit operations.

C. Analyze the impact due to street closure

Apart from the capacity analysis, a final decision to close a particular street and divert the traffic should
involve the following steps:

(i)

(if)
(iii)
(iv)

(v)
{vi)

(vii)

approval from the ICG, local administration to use the local streets as detours;

consultation with businesses, community members, traffic police, PWD, etc, regarding the
mitigation measures necessary at the detours where the road is diverted during the
construction;

determining of the maximum number of days allowed for road closure, and incorporation of
such provisions into the contract documents;

determining if additional traffic control or temporary improvements are needed afong the
detour route,;

considering how access will be provided to the worksite:

contacting emergency service, school offlcaals and transit authorities to determine if -there
are impacts to their operations; and ' -
developing a notification program to the publlc so that the closure is not a surprlse As part of
this prograry the public should be adwsed of alternate_routes that comimuters can take or
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If full road-closure of certain streets within the area is not feasible due to inadequate capacity of the Detour
Street or public opposition, the full closure can be restricted to weekends with the construction commencing
on Saturday night and ending on Monday morning prior to the morning peak period.

Figure A1: Policy Steps for the TMP

+ Review consiruction schedule and methods E

* Identify initial traffic recirculation and control policy j

+ ldentify routes for traffic diversions
* Analyse adverse impact & mitigation at the detours

+ Begin community consultation for consensus
+ Finafise or delermine alternate detours

+ Identify temporary parking {on and off -street )
+ Discuss with CMC, owner, community for use

+ Coordinate with theTraffic Police to enforce traffic and diversions

« Install traffic control devices (traffic cones, sgns, lightings, etc} ]

+ Conduct campaigns, publicity, and notify public about street dlosure

+ Develop a mechanism to address public grievances regarding disruptons (traffic, utilibes, and diversions)

D. Public awareness and notifications

As per discussions in the previous sections, there will be travel delays during the constructions, as is the
case with most construction projects, albeit on a reduced scale if utilities and traffic management are properly
coordinated. There are additional grounds for travel delays in the area, as most of the streets lack sufficient
capacity to accommodate additional traffic from diverted traffic as a result of street closures to accommodate
the works.

The awareness campaign and the prior notification for the public will be a continuous activity which the
project will carry out to compensate for the above delays and minimize public claims as result of these
problems. These activities will take place sufficiently in advance of the time when the roadblocks or traffic
diversions take place at the particular streets. The reason for this is to allow sufficient time for the public and
residents to understand the changes to their travel plans. The project will notify the public about the
roadblocks and traffic diversion through public notices, ward level meetings and city level meeting with the
elected representatives.

The ICG will also conduct an awareness campaign to educate the public about the following issues:
(i) traffic control devices in place at the work zones (signs, traffic cones, barriers, etc.);
(ii) defensive driving behavior along the work zones; and

(iii) reduced speeds enforced at the work zones and traffic diversions.

it may be necessary to conduct the awareness pro_gran;]sfcampaigns on road safety during construction,




IEE for Deurali Hupsekot WSsspP

The campaign will cater to all types of target groups i.e. chiidren, adults, and drivers. Thereforg, these
campaigns will be conducted in schools and community centers. In addition, the project will publish a
brochure for public information. These brochures will be widely circulated around the area and will also be
available at the ICG, and the contractor's site office. The text of the brochure should be concise to be
effective, with a lot of graphics. It will serve the following purpose:

(i) Explain why the brochure was prepared, along with a brief description of the project;

(i) Advise the public to expect the unexpected;

(iii) Educate the public about the various traffic control devices and safety measures adopted at
the work zones;

(iv) Educate the public about the safe road user behavior to emulate at the work zones;

(v) Teli the public how to stay informed or where to inquire about road safety issues at the work
zones (name, telephone, mobile number of the contact person; and

{vi) Indicate the office hours of relevant offices.

E. Vehicle Maintenance and Safety

A vehicle maintenance and safety program shall be implemented by the construction contractor. The
contractor should ensure that all the vehicles are in proper running condition and it comply with roadworthy
and meet certification standards of GoN. All vehicles to be used at STWSSP shall be in perfect condition
meeting pollution standards of GoN. The vehicle operator requires a pre state of shift checklist. Additional
safety precautions will include the requirement for:

=  Driver will follow the special code of conduct and road safety rules of Government of Nepal.

= Drivers to ensure that all loads are covered and secured drivers to ensure operation equipment can't leak
materials hauled

»  Vehicles will be cleaned and maintained in designed places.

F. Install traffic control devices at the work zones and traffic diversion routes

The purpose of installing traffic control devices at the work zones is to delineate these areas to wam, inform,
and direct the road users about a hazard ahead, and to protect them as well as the workers. As proper
delineation is a key to achieve the above objective, it is important to install good traffic signs at the work
zones. The following traffic control devices are used in work zones:

s Signs

=  Pavement Markings

» Channelizing Devices
= Arrow Panels

*  Warning Lights

Procedures for installing traffic control devices at any work zone vary, depending on road configuration,
location of the work, construction activity, duration, traffic speed and volume, and pedestrian traffic. Work will
take place along major roads, and the minor internal roads, As such, the traffic volume and road geometry
vary. The main roads carry considerable traffic; internal roads in the new city areas are wide but in old city
roads very narrow and carry considerable traffic. However, regardless of where the construction takes place,
all the work zones should be cordoned off, and traffic shifted away at least with traffic cones, barricades, and
temporary signs (temporary “STOP” and “GO”}.

The work zone should take into consideration the space required for a buffer zone between the workers and
the traffic (lateral and,A@nguudmaI) and the transition space required for delmeahon as applicable. For the

[
Traffic police shouild, regu!a‘se'_fqa\‘flc away from the work zone and enforce the traffic dwersmn result from full
street closure in- herfé
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jackets at all times and have traffic control batons (preferably the LED type) for regulating the traffic during
night time.

In addition to the delineation devices, all the construction workers should wear fluorescent safety vests and
helmets in order to be visible to the motorists at all times. There should be provision for lighting beacons and
idlumination for night constructions.

The ICG and contractor will coordinate with the local administration and traffic police regarding the traffic
signs, detour, and any other matters related to traffic. The contractor wiil prepare the traffic management plan
in detail and submit it along with the EMP for the final approval.
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 ANNEX 2E:SPOIL MANAGEMENT PLAN :

Spoil Management Plan (SMP) \ {

Purpose and application: SMP is to describe how STWSSP will manage the spoil generated and reuse
related to design and canstruction works, This is an integral part of EMP. The objective of SMP is to reuse of
spoil from works in accordance with the spoil management hierarchy outlined in this document.

Objectives of SMP: The objectives of SMP are:

» To minimize spoil generation where possible

* Maximize beneficial reuse of spoil from construction works in accordance with spoil management
hierarchy

= Mange onsite spoil handling to minimize environmental impacts on resident and other receivers

= Minimize any further site contamination of land, water, soil

* Manage the transportation of spoil with consideration of traffic impacts and transport related emissions

Structure of SMP:

Section 1: Introduction of SMP

Section 2: Legal and other requirements

Section 3. Roles and responsibilities

Section 4: Identification and assessment of spoil aspects and impacts
Section 5: Spoil volumes, characteristics and minimization

Section 6: Spoil reuses opportunities, identification and assessment
Section 7: On site spoil management approach

Section 8: Spoil transportation methodology

Section 9: Monitoring, Reporting, Review, and Improvements

Aspects and Potential Impacts
The key aspects of potential impacts in relation to SMP are listed in table below

. Aspects : . . .

A:r Quallty Potentlal for hlgh wmds generatlng alrborne dust from the stock
piles

Sedimentation Potential for sediment laden site runoff from spoil stockpiles and
potential for spillage of spoil from truck on roads

Surface and Groundwater Contamination of water (surface and ground water)

Noise Associated with spoil handling and haulage and storage

Traffic Impacts associated with spoil haulage

Land Use Potential for spoil to be transported to a receivable site that
doesn't have permission for storage/disposal

Design specifications Limitations on opportunities to minimize spoil generation

Sustainability Limited sites for storage, reuse opportunities

Spoil volumes, Characteristics and Minimization
Spoil volume calculations: Estimate the volumes of spoils produced from each of the construction sites.

Characterization of spoil: Basedm_ he type of spail; charactenzaj;lon is done (sand stone, MWSS Frix
materials, reusable materials 4 : :

Adopt Spoil Reduce, Reusg

An overview of the assess%e’%ﬁiﬁthmﬁ‘l’o@ to be used ig] mentloned below
9,»55 - G.}’ [H‘ahg'&“* "‘b . Lo
‘Efn “,-» [Feen &\ﬁ‘
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Consideration of likely spoil characteristics
Identification of possible reuse sites
Screening of possible reuse opportunities

Identification of possible safe disposal sites for spoil: Those spoils which can’t be reuse shall be
properly disposed in designated areas, such disposal areas should be identified in project locations. Such
disposal areas should be safe from environmental aspects and there should be any legal and resettlement
related issues. Such areas need to be identified and prior cliental approval should be obtained to use it as
spoil disposal area. The local administration must be consulted and if required permission should be obtained
from them.

Storage and stock piling
Transportation and haulage route

Based on the above, the contractor will prepare a SMP as an integral part of EMP and submit it to the DSMC
for their review and approval.

SUMMARY OF KEY ISSUES AND REMEDIAL ACTIONS
+  Summary of follow up time-bound actions to be taken within a set timeframe.

Appendixes

+ Photos

» Summary of consultations

s Copies of environmental clearances and permits
+ Sample of environmental site inspection Report
e Others
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ANNEX 2F:SAMPLE SEMI-ANNUAL ENVIRONMENTAL MONITORING REPORT TEMPLATE

This template must be included as an appendix in the EIAMIEE that will be prepared for the project, It can be
adapted fo the specific project as necessary.

INTRODUCTION
« Overall project description and objectives
+ Description of projects
»  Environmental category of the projects
¢ Details of site personnel and/or consultants responsible for environmental monitoring
¢ Qverall project and project progress and status

Status of Project _ R
Pre- R Listof | Progress
No. | F N _ - .
o PI'OJe.C_t__ ame Design Constructio C_ops_rt_]rucu_o Operational | Works | of Works
a O (] o
O 0 ] o
1 a ] O

COMPLIANCE STATUS WITH NATIONAL/STATE/LOCAL STATUTORY ENVIRONMENTAL
REQUIREMENTS

Statutory Environmental
- Requirements

No. Prolect Na_me |status Action Required -

COMPLIANCE STATUS WITH EN VIRONMENTAL LOAN COVEN ANTS
No. {List schedule

and _p_aragraph
- number of Loan
Agreement)

Covenant |Status of Gompli'an'c’:e Action Reqﬁired

COMPLIANCE STATUS WITH THE ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN

» Provide the monitoring results as per the parameters outlined in the EMP. Append supporting
documents where applicable, including Environmental Site Inspection Reports.

» There should be Reporting on the following items which can be incorporated in the checkiist of
routine Environmental Site Inspection Report followed with @ summary in the semi-annual Report
send to ADB. Visual assessment and review of relevant site documentation during routine site
inspection needs to note and record the following:

o What are the dust suppression techniques followed for site and if any dust was noted to escape

the site boundaries;

o If MWSS water was escaping site boundaries or MWSS tracks were seen on adjacent roads;
adequacy of type of erosion and sediment control measures installed on site, condition of
erosion and sediment control measures including if these were intact following heavy rain;

Are their designated areas for concrete works, and refueling;

Are their spill kits on site and if there are site procedure for handling emergencies:

Is there any chemical stored on site and what is the storage condition?

Is there any dewatering activities if yes, where is the water being discharged;
How are the stockpiles being managed:

How is solid and quuid waste being handled on site; e .\-\

ja]

(IR o N B o o I o




IEE for Deurali Hupsekot WSSP

i

Summary Monitoring Table

Parameters Name of
Impacts Mitigation Mgr!ltored (Asa , Date of Person Who
) Measures minimum those Method of | Location of o
{List from . e o . Monitoring | Conducted
EE) (List from identified in the Monitoring | Monitoring Conducted the
IEE) IEE should be L
Monitoring-

monitored)

Design Phase

Pre-Construction Phase

Construction Phase

Operational Phase.

Overall Compliance with CEMP/EMP
EERE SRR T “GEMP/EMP  [Status of Implementation |Action Proposed

oo EMPICEMPPart | poing  |(Excellent Satistactory! | & Additional
No. [Project Name | of Contract e T .

o Documents (Y/N) Implemented | Partially Satisfactory/ Measures

' T (YIN)." | Below Satisfactory) Required

APPROACH AND METHODOLOGY FOR ENVIRONMENTAL MONITORING OF THE PROJECT
» Brief description on the approach and methodology used for environmental monitoring of each
project :

MONITORING OF ENVIRONMENTAL IMPACTS ON PROJECT SURROUNDINGS (AMBIENT AIR,
WATER QUALITY AND NOISE LEVELS)
» Brief discussion on the basis for monitoring
¢ Indicate type and location of environmental parameters to be monitored
» Indicate the method of monitoring and equipment to be used
» Provide monitoring resuits and an analysis of results in relation to baseline data and statutory
requirements

As a minimum the results shouid be presented as per the tables below.
Air Quality Results

Date of : Parameters (Government Standards)
Site No. T:\'Szng Site Location PM10 $02 NO2
: L (bg/m3) | (Mg/m3) | (Kg/m3)

Site No. [ Date of |

A 5
| Pdraméters (Mohitoring Results) oy
_Parameters | 7
e ‘T‘:W.',i'”g GPEE

SRS | ‘S?,‘Jga’]adu;;&gg\
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Testing _ PM10 . s02 NO2
{Hg/m3) (Hg/m3) (Hg/m3)

| '

Water Quality Results

Parameters (Government Standards)

Snte Date of U B BOD e | TN | TP
- Site Location. . s Condu_cti_w '-TSS. S
e Samping o PH [ (usiem) m)g”' (mglL (molL. (moll.

—

Nmse Quality Results

ANNEX 2G:SAMPLE ENVIRONMENTAL SITE INSPECTION REPORT

Project Name
Confract Number

NAME: DATE:
TITLE: DMA:
LOCATION: GRQUP:

WEATHER CONDITION:

.‘\‘\

INITIAL SITE CONDITION:

s . .
{7

Satisfactory Uns’é’;@é? fory . o Inciden'{':if'; - Resolved Un_r't;-__:sé"lved
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INCIDENT:
Nature of incident;

Intervention Steps:

Incident Issues

Survey
ResolLi Project Design
esolution Activity Implementation

Stage Pre-Commissioning

Guarantee Period

Inspection
Emissions Waste Minimization
Air Quality Reuse and Recycling
Noise pollution Dust and Litter Control
Hazardous Substances Trees and Vegetation
Site Restored to Original Condition Yes No
Signature
Name Name
Position Position

it O
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ANNEX 3:
PUBLIC NOTICE, DEED OF INQUIRY (MUCHULKA), RECOMMENDATION
LETTERS & MINUTES OF MEETINGS




IEE for Deurali Hupsekot WSSP

‘ PUBLIC NOTICE
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MINUTES OF MEETING-1

i £
s i 3

PP
FEPELE.

i

&

iy s phes s imas e
SIS (Tt S T

fhiile

----------

H sﬁ icfdd’{?s{




IEE for Deurali Hupsekot WSSP

5%‘; é,@ " <~* Wﬂ# 'f"" |

I"‘\ 2 2 - -y _,
i{g?} ~ -égil{%g’{ = 5 e o1 g

ﬁﬁfﬁf
*«,“\W

ﬁ"r—

o "*‘%‘**:?33

. i
i o
e e
e . -
5




{EE for Deurali Hupsehot WSSP

. ”“‘ s T
“"-ﬁ}éﬁ}“"ﬁl /'?m ).‘ﬁ’{a 1-&4-1);’5 4 ”“’L’w”{émm‘ﬁ'ﬁt\j .

T W ZAFT __
c,(;‘ fﬁ@ﬂ;@ %4‘&&"’5 7 g »c—“c’»? '”’Q’WM

z@aﬂu H =

,M}da? @»—?,ﬁ m@z«gw Rt 'm’-

q.m i . &vsra"“z;@ A ST ﬁﬁ@
Sie U AR TR L’FM 247 f“‘”"‘@"

N Q\ A = N
"\?M‘&M % f}éfuwd%; BT ST A TS N

Foi#r e
<t ci o”} m&g«@ﬁ QW
fwﬁf?.ﬁ:ﬁ £ Ea_?” WAt f:z AT
ezl ,{;ag-w' f

i

e e

i Wy o <:\ _____ " ”"“%“’» =
1 .," 1 '\.? x?“é‘.‘v;ﬁ' f 'W

| § , =
¥ - TS O R RS BT T
‘= = ‘2-3’ 'ﬁfm z@ fo?ﬁ/w PES S

=X ‘W 'ﬁ’”“t‘»“"“‘““”ﬂ Pl c@’%’ sE e B TR

Y

mﬁ’k} &\é& a‘z;\ o ,}\ e




{EE for Deurali Hupsekot WSSP

= J:WMK *.;w S

&-v'»g

s;i‘zrs. W&”@E@W TEVE I

"—f—
% LG

A

T ”‘"‘*, : EER

R “,:____" .:? i . -- \’:l ‘:‘3(’%; %gz \35:;? J}x

SJ&] s >

™

e gy



IEE for Deurali Hupsekot WSSP

’@‘“’1 ’%?f—@% Ged,

RPN s P
»
£ A

TR e 4&‘&{\{&‘/ ¥y /f'% ST AT ?@HWQ
I E=qr ) fﬁwm.a ﬁwk T e
5

g

...

,@m::?ﬁ“"{ FJW

TG T RrET o 9@;“& {Ww

A m\ s’-'“‘ b "fff; .
f{.—-fi?: %fezu TIRT (SIS
e ‘?J*f_-’..ﬂ_. mfﬁ@, ?«r‘i‘;’i"‘ TR AN |

kN oo 0 e

gwwx&ﬂfﬁ {y:au;r; AT T %&M E YAy ’%{.ﬁ;\ﬂ?
CHT cﬁm-:v 2@_,*-& oz
T L e TR

e fh\jdg gﬂg\f Q T 7

!!{ W g
TR %wm
LTI

““"’f}fﬁaddw v - b !.':‘-_ T . et




1EE for Deurali Hupsekot WSSP

s

:.’-’éow

Fres = :
?3‘%%};} .Y“il‘ 2 s \“'ﬁ:v”%," =y
¥ -f ) i
i it - . A S
" .
§ :
;.\__ ".-
I

B AT ’\‘;{_’Qz @z@

7o oy
£




IEE for Deurali Hupsekot WSSFP

o

HHIRE P TIOY s 14 ST IO SETOR IS £

3

L

1% o
mm'; duw*“



IEE for Dourali Hupsekot WSSP ‘

el
wis PR 4 )

R
I

* + I [

¥
#

T :
vhilinEenl




JR—

IEE for Deurali Hupsekot WSSP

MINUTES OF MEETINGS-2
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MINUTES OF PUBLIC CONSULTATION
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MINUTES OF PUBLIC CONSULTATION
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ANNEX 4:

SAMPLE SURVEY QUESTIQNNAIRE AND CHECKLISTS
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A. Checklist for Physico-Chemical Environment

Parameters

Description

Topography

271374'N Latitude and 83(198’E Longitude
Inner Terai Region

Geology (Rock and Soil Types)

Boulder, cobble, pebble, gravel and sand with
intercalation of clays as well as detritus of
quaternary age

Erosion and Sedimentation

No such events recorded and observed

Climate Mild; Generally warm & temperate
Less rainfall in winter than in summer
Average Rainfall: 1811mm

Quarry Sites (If any) No

Land Use Agricultural land is the dominant followed by
forests and residential areas.

Air Quality Medium

Noise Level Medium

Drainage Network

Storm Water Drain Along Main Market Area,
However, in other areas, drainage not required due
to its topography.
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A. Checklist for Physico-Chemical Environment

Parameters

Description

Topography

271074 N Latitude and 831198'E Longitude
Inner Terai Region

Geology {Rock and Soil Types)

Boulder, cobble, pebble, gravel and sand with
intercalation of clays as well as detritus of
quaternary age

Erosion and Sedimentation

No such events recorded and observed

Climate

Mild, Generally warm & temperate
Less rainfall in winter than in summer

~ Average Rainfall: 1811mm

Quarry Sites (if any)

No

Land Use Agricultural Jand is the dominant followed by
forests and residential areas.

Air Quality Medium

Noise |_evel Medium

Drainage Network

Storm Water Drain Along Main Market Area,
However, in other areas, drainage not required due
to its topography.
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iEE for Deurali Hupsekot WSSP

CHECKLISTS FOR FOCUS GROUP DISCUSSION
A. FOCUS GROUP DISCUSSION -1

Date: 18 October, 2018

Project: Deurali Hupsekot Water Supply & Sanitation Project
Venue: Ward No. 11- Office

Number of Participants: 8

Purpose Statement: Information Dissemination to the participants regarding UWSSSP, Discussions
regarding the proposed project and Roles & Responsibilities of various Stakehoiders

Question 1: What do you know about Urban Water Supply & Sanitation (Sector) Project? Can you
please share the information you know about this project?

Findings: All the participants are found aware about the proposed project.

Question 2: How do you feel about the project proposed in your town? Do you think that this proposed
project is important for your town?

Findings: According to the participants, they are in need of the improved water supply system as they
are facing hardship of water for years. Thus, they expect this proposed project to improve the existing
water system.

Question 3: How familiar are you with the term "Environment"?
Findings: The participants are quite familiar with the environment and are concerned about it too.

Question 4: Are there any community forests and protected areas within this project area?

Findings: No such protected areas and community forests are known to be existing within the project
area,
Question 5: Do you have any idea about the environmental concerns regarding the proposed project?

Findings: Their main concerns regarding the environmental aspects are Dust Emissions, Water
Quality, Noise Pollution, Community Forest Conservation, Traffic Congestion, Obstruction to the
vendors & passersby, Damage to the existing facilities and Construction Waste & Solid Waste
Management during construction period. They are also concerned about effective operation &
management and anticipated leakage problems during operation phase.

Question 6: Do you have any objection regarding the project activities that may create discomfort
during pipeline excavation works as well as construction of pubiic toilet at bazaar area?

Findings: They stated "No Objection” regarding the project activities that will be carried out at core
bazaar area. However, they want to be ensured that the project activities at this area should be
carried out with proper care and prompt actions regarding excavation & backfilling works.

Question 7: How can we get the permission to use the land in bazaar area?

Findings: They stated that the required land shall be provided by the municipality itself.
Question 8: As a stakeholder, how can you contribute from your ;i%fé to minimize the anticipated
environmental issues? gl '

Findings: Afterrs J: about the mitigation measures for the environmental coniserns they raised,
“ehiitribute to support safeguard implementation of the proposed pr&ject.

LT
they committed




IEE for Deurali Hupsekot WSSP

Question 9: Lastly, what would you say are the most important issues you would like to express about

this project?

Findings: Their positive response towards the implementation of the proposed project indicates
Willingness to Pay for this project. The most important issue they raised about the proposed project is
the assurance for the provision of safe, reliable and sufficient water supply system
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B. FOCUS GROUP DISCUSSION -2

Date: 21 June, 201,9'

Project: Deurali Hupsekot Water Supply & Sanitation Project
Venue: Mayur Community forest meeting hall

Number of Participants: 8

Purpose Statement: Information Dissemination to the participants regarding Upfront cash contribution,
Discussions regarding the proposed project, Environmental Concerns and Roles & Responsibilities of
various Stakeholders '

Question 1: You must be familiar with UWSSSP as we had already discussed about it in our earlier
discussion program. Do you have to say anything regarding this?

Findings: According to the participants, they are happy that their desire for the reliable, safe & potable
water supply is being fulfilled sooner.

Question 2: Now, we are here to disseminate information regarding the budget of the project. The
total project budget will be covered as follows: a) 5% upfront cash collection; by 25% TDF Loan and ¢)
70% from GoN Contribution for the project implementation.

Findings: Some of the participants are aware about this as WUSC has already delivered this
information of the project. in response to this issue, all the participants showed positive feedback and
they ensure us to contribute 5% upfront cash for the project.

Question 3. As we have already discussed about the environmental concemns regarding the proposed
project in our earlier discussion programs, we like to inform you that more or less obviously some
environmental issues will be raised during construction of the project; however, those issues will not
be either extreme or permanent. .

Findings: They still showed concerns regarding the environmental aspects that include Dust
Emissions, Water Quality, Noise Pollution, Traffic Congestion, Obstruction to the vendors &
passersby, Damage to the existing facilities and Construction Waste & Solid Waste Management
during construction period as like in the earlier discussion programs. We assure them about the
mitigation of these likely environmental impacts by adopting the proposed mitigation measures.

Question 4: As a stakeholder, how will you contribute from your side to minimize the anticipated
environmental issues?

Findings: As a responsible stakeholder, apart of 5% upfront cash contribution, they committed to
contribute to support safeguard implementation of the proposed project.

Question 5: Lastly, what would you like to say about this project?
Findings: Lastly, the participants expressed their aspiration to get adequate, safe, reliable and potable
water supply service from the proposed project with lessfavoidable environmental impacts.
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ANNEX §:
CHLORINE USE GUIDELINES

’?:'7/:'.‘ Z’y of ﬁiu"{"

L
& Snmoth %

.*-:U';

“haduruan W



IEE for Deurali Hupsekot WSSP
GUIDELINE VALUE

In humans and animals exposed to chlorine in drinking-water, specific adverse treatment related
effects have not been observed.

Chlorine in drinking water is safe for consumption .The small amount of chlorine typically used to
disinfect water does not pose risks to human heaith. The World Health Organization (WHO) has
established a guideline value of 5 mg/L for chlorine in drinking water, meaning that such
concentrations are considered acceptable for lifelong human consumption. Furthermore, WHO
concludes that this value is “conservative,” as no adverse effects from chlorine in drinking water
were observed in studies reviewed by WHO.,

Guideline values for chlorine WHO Guidelines for drinking water quality (2004)

Chlorine [ below 5 milligrams per liter {mg/L)* ]

*For effective disinfection, there should be a residual concentration of free chlorine of 0.5 mg/L after
at least 30 min contact time at pH<8.0

Chloerination does not harm aquatic environments

Chlorinated drinking water is unlikely to be harmful when discharged into aquatic environments. An
extensive risk assessment conducted under European Union guidelines examined potential harm
from various processes to make drinking water using sodium hypochlorite. This assessment found
no significant environmental risks from chlorine or byproducts formed during drinking water
chlorination. The DBPs formed in drinking water depend on the nature and quantity of organic
matter present as well as on the disinfectant and other treatments used. In drinking water the
principal byproducts are trihalomethanes (THMs; mainly chloroform) and haloacetic acids (HAAs),
with smaller amounts of other byproducts. Direct ‘whole effluent’ experiments representing various
uses, including drinking water, have shown that no significant amounts of persistent and potentially
bioaccumulative substances are formed. Toxicity tests on these mixtures demonstrated that the
presence of DBPs did not increase the toxicity.

A major concern from the past was the formation of some highly-chlorinated, high-hazard
molecules, such as dioxins, resulting from chiorine used in paper pulp bleaching. However, dioxins
were only formed from ‘active chlorine’ under specific conditions: acid pH and in the presence of
certain phenols such as those abundant in the lignin component of wood. There is no significant
farmation of dioxins or other high-hazard molecules at neutral or alkaline pH. All current uses of
‘active chiorine’ for microbial control and cleaning take place at alkaline or neutral pH.
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GUIDELINE VALUE

In humans and animals exposed to chlorine in drinking-water, specific adverse treatment reiated
effects have not been observed.

Chigrine in drinking water is safe for consumption .The small amount of chlorine typically used to
disinfect water does not pose risks to human health. The World Health Organization (WHO) has
established a guideline value of 5 mg/L for chiorine in drinking water, meaning that such
concentrations are considered acceptable for lifelong human consumption. Furthermore, WHO
concludes that this value is “conservative,” as no adverse effects from chiorine in drinking water
were observed in studies reviewed by WHO.

Guideline values for chlorine WHO Guidelines for drinking water quality (2004)

Chlorine | below 5 milligrams per liter {mg/L)* |

*For effective disinfection, there should be a residual concentration of free chlorine of 0.5 mg/L after .
at least 30 min contact time at pH<8.0 :

Chlorination does not harm aquatic environments

Chlorinated drinking water is unlikely to be harmful when discharged into aquatic environments. An
extensive risk assessment conducted under European Union guidelines examined potential harm
from various processes to make drinking water using sodium hypochlorite. This assessment found
no significant environmentat risks from chlorine or byproducts formed during drinking water
chlorination. The DBPs formed in drinking water depend on the nature and quantity of organic
matter present as well as on the disinfectant and other treatments used. In drinking water the
principat byproducts are trihalomethanes (THMs; mainly chloroform) and haloacetic acids (HAAs),
with smaller amounts of other byproducts. Direct ‘whole effluent’ experiments representing various
uses, including drinking water, have shown that no significant amounts of persistent and potentially
bioaccumulative substances are formed. Toxicity tests on these mixtures demonstrated that the
presence of DBPs did not increase the toxicity.

A major concern from the past was the formation of some highly-chlorinated, high-hazard
molecules, such as dioxins, resulting from chlorine used in paper pulp bleaching. However, dioxins
were only formed from ‘active chloring’ under specific conditions: acid pH and in the presence of
certain phenols such as those abundant in the lignin component of wood. There is no significant
formation of dioxins or other high-hazard molecules at neutral or alkaline pH. All current uses of
‘active chlorine’ for microbial control and cleaning take place at alkaline or neutral pH.

AR




IEE for Deurali Hupsekot WSSP

ANNEX &:
CHLORINE USE GUIDELINES

6\5-"'" JH ok 'Q: i
o T L
ﬁ‘ﬂ' ‘0% s L
gy, hmeth” &

4] f',,.y of \‘:'; a’:_% " {‘{a.
T

&
,j?gﬁadurbat.‘q‘“



IEE for Deurali Hupsekot WSSP
GUIDELINE VALUE

In humans and animals exposed to chlorine in drinking-water, specific adverse treatment related
effects have not been observed.

Chlerine in drinking water is safe for consumption .The small amount of chlorine typically used to
disinfect water does not pose risks to human health. The World Health Organization (WHO) has
established a guideline value of 5 mg/L for chlorine in drinking water, meaning that such
concentrations are considered acceptable for lifelong human consumption. Furthermore, WHO
concludes that this value is “conservative,” as no adverse effects from chloring in drinking water
were observed in studies reviewed by WHO.

Guideline values for chiorine WHO Guidelines for drinking water quality (2004)

Chlorine | below 5§ milligrams per liter {(mg/L)* |

*For effective disinfection, there should be a residual concentration of free chiorine of 0.5 mg/L. after
at least 30 min contact time at pH<8.0 :

Chlorination does not harm aquatic environments

Chlorinated drinking water is unlikely to be harmful when discharged into aquatic environments. An
extensive risk assessment conducted under European Union guidelines examined potential harm
from various processes to make drinking water using sodium hypochlorite. This assessment found
no significant environmental risks from chlorine or byproducts formed during drinking water
chlorination. The DBPs formed in drinking water depend on the nature and guantity of organic
matter present as well as on the disinfectant and other treatments used. In drinking water the
principal byproducts are trihalomethanes (THMs; mainly chloroform) and haloacetic acids (HAAs),
with smafler amounts of other byproducts. Direct ‘whole effluent’ experiments representing various
uses, including drinking water, have shown that no significant amounts of persistent and potentially
bioaccumutative substances are formed. Toxicity tests on these mixtures demonstrated that the
presence of DBPs did not increase the toxicity. :

A major concern from the past was the formation of some highly-chlorinated, high-hazard
molecules, such as dioxins, resulting from chiorine used in paper pulp bleaching. However, dioxins
were only formed from ‘active chlorine’ under specific conditions: acid pH and in the presence of
certain phenols such as those abundant in the lignin component of wood. There is no significant
formation of dioxins or other high-hazard molecules at neutral or atkaline pH. All current uses of
‘active chiorine’ for microbial control and cleaning take place at alkaline or neutral pH.
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GUIDELINE VALUE

In humans and animals exposed to chiorine in drinking-water, specific adverse treatment related
effects have not been observed.

Chlorine in drinking water is safe for consumption .The small amount of chlorine typically used to
disinfect water does not pose risks fo human heaith. The World Health Organization (WHO) has
established a guideline value of 5 mg/L for chiorine in drinking water, meaning that such
concentrations are considered acceptable for lifelong human consumption. Furthermore, WHO
concludes that this value is “conservative,” as no adverse effects from chiorine in drinking water
were observed in studies reviewed by WHO.

Guideline values for chlorine WHO Guidelines for drinking water quality (2004)

Chlorine | below 5 milligrams per liter (mgiL)*

*For effective disinfection, there should be a residual concentration of free chlorine of 0.5 mg/L after
at least 30 min contact time at pH<8.0

Chlorination does not harm aquatic environments

Chlorinated drinking water is unlikely fo be harmful when discharged into aquatic environments. An
extensive risk assessment conducted under European Union guidelines examined potential harm
from various processes fo make drinking water using sodium hypochlorite. This assessment found
no significant environmental risks from chlorine or byproducts formed during drinking water
~chlorination. The DBPs formed in drinking water depend on the nature and quantity of organic
matter present as well as on the disinfectant and other treatments used. In drinking water the
principal byproducts are trihalomethanes (THMs; mainly chloroform) and haloacetic acids (HAAs),
with smailer amounts of other byproducts. Direct ‘whole effluent’ experiments representing various
uses, including drinking water, have shown that no significant amounts of persistent and potentially
bicaccumulative substances are formed. Toxicity tests on these mixtures demonstrated that the
presence of DBPs did not increase the toxicity.

A major concern from the past was the formation of some highly-chlorinated, high-hazard
molecules, such as dioxins, resulting from chilotine used in paper puip bleaching. However, dioxins
were only formed from ‘active chlorine’ under specific conditions: acid pH and in the presence of
certain phenols such as those abundant in the lignin component of wood. There is no significant
formation of dioxins or other high-hazard molecules at neutral or alkaline pH. All current uses of
‘active chlorine’ for microbial control and cleaning take place at alkaline or neutral pH.
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1. Proposed/ Existing Intake, Betai Khola

3. Proposed/ Existing Intake, Girubari Khola
(Satakon)

4. Proposed Sumpwell Site, Girubari Khola in
between Badahare kholsi and Chepari
Gaira

5. Existing Collection Chamber, Betai Khola

6. Existing Water Treatment Plant, Pathar
Khola (Shivalaya)
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8. Existing Water Treatment Plant, RVT-1

site(Dihi Danda)

10. Detailed Design Report Presentation
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