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NOTES

This Initial Environmental Examination is a document of the borrower. The views expressed herein do
not necessarily represent those of ADB’s Board of Directors, Management, or staff and may be

preliminary in nature. The draft IEE and its environmental management plans will be updated during
project implementation.

In preparing any country program or strategy, financing any project, or by making any designation of
or reference to a particular territory or geographic area in this document, the Asian Development
Bank does not intend to make any judgments as to the legal or other status of any territory or area.
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EXECUTIVE SUMMARY

introduction

1. Diktel WSSP is one of the projects proposed under UWSSSP which is currently
being prepared to support further GoN's continuing efforts to provide water supply
and sanitation services to selected urban municipalities of Nepal. In support of GoN's
endeavor, the Asian Development Bank (ADB) funded this Urban Water Supply and
Sanitation Sector Project (UWSSSP).

2. During field study, it has been identified that the existing transmission mains are said
to be about 40 years old. As per field study, leakage problems at cerain parts have
been observed and requirement of replacement has been felt. Most of the existing
distribution mains are found laid exposed to the ground and most of them are not
properly laid. The existing stone masonry tank located at Diktel Bazaar is observed to
be very old and need of rehabilitation or replacement has been felt. The water
supplied is not sufficient to meet the current water demand of the service area.
There is no provision of water treatment system and continuous water supply system.
The proposed project expects to improve the existing water supply condition of the
project town.

3. ADB and GoN require all projects to undergo environmental assessments. All
projects funded by ADB must comply with the Safeguard Policy Statement (SPS)
2009 which will ensure the following mentioned points:

» The projects are environmentally sound,

» The projects are designed to operate in compliance with applicable
regulatory requirements,

» These projects are not likely to cause significant environmental, health, or
safety hazards.

According to ADB's REA Checklist, the proposed project falls under ‘Category B' that
requires (EE study only. On the GoN side, the statutory requirement that has to be
adhered to is the Environment Protection Act (1997), and Environment Protection
Rules (1997) with latest amendments (2017). Based on EPR Schedule 1, the Project
falls within the threshold of activities under {(H) drinking water sector that indicates
that the project requires IEE only. This |EE fulfills the policy requirements of both
ADB and GoN.

4. The proposed project is the extension of the existing system. The proposed project
will extend the distribution system to new areas of Diktel Bazaar area (partial areas of
three wards viz; 1 to 3) which are not covered by the existing sysfe‘m. Similarly, two
existing intakes of the exustlng ;ysﬁem-)wiﬂ/ be reha‘bllltated and LIsed |n ihls proposecl
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project. The field study shows that there is no provision of water treatment facility in
the existing system. Likewise, the existing system has been providing water supply
services for (4-6) hrs for public and 24 hours to major government offices till
date.Hence, the inability of the existing system to provide continuous water supply
service with treatment facility will be overcome by the proposed project.

5. This project has been conceptualized as a totally gravity surface water system. The
overall concept has been developed with distribution system comprising of Bulk
Distribution System (BDS) and Household Disribution System (DS).The main system
comprises of three sub systems.The three reservoir systems will supply water to the
entire distribution network system.

Description of the Project

8. Kaule Khola has been proposed as a new spring source for this project. Along with
this, two existing sources viz.,, Rambha Khola and Majh Khola will be also used for
this project. The existing intakes for these existing sources will be used for this project
after their rehabilitation works. An additional spring intake has been proposed at the
bank of the proposed new source. The proposed project will have two conventional
type water treatment plants for this project. Similarly, there are about three service
reservoirs proposed for this project. The cumulative capacity for these reservoirs
proposed in the Diktel water supply sub-project is about 375 cubic meters. The main
project components of the propesed project are Intakes, Transmission Mains, Water
Treatment Plant, Service Reservoirs, Bulk Distribution Mains, Distribution Mains,
House Connections, Appurtenances, Guard Quarter & Boundary Wall. This project
also covers construction requirements like Land Requirement, Energy Requirement,
Human Resource Requirement, Worker's Camp, and Stockpiling Site etc.

Methodology

7. The basic methodology for the prepartion of IEE as per EPR includes Literature
Review to collect information on the project area and Field Study to collect baseline
information on physical, cultural, chemical, biological, and social conditions of the
core and surroundings areas of the project town. This is then followed by a 15-days
Public Notice Publication in any national daily newspaper to seek opinions from the
stakehoiders. After this, Public Consultation is carried out to acknowledge any kind
of suggestions from the interested stakeholders regarding public notice. Along with
this, Impact Identification, Prediction & Evaluation is carried out through simple
checklist & questionnaire method and through professional judgement to determine
adversity of the anticipated impacts. The study_hgg followed tt;:ié.::pr_ocedures outlined

-

in the approved ToR and has cove7d the iss@gg?iéli
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Policy,Legal and Administrative Framework
8. The IEE study requires study of the concerned Policy, Legal & Administrative
Framework to analyze their compliance with the project construction activities. The
major environmental act, rules, plan, policies, guidelines that are relevant for IEE
study of this project includes;
a) Major Law, Acts & Rules: i)Constitution of Nepal; ii) Environmental Protection
Act (EPA), 2053 B.S. (1997 A.Dy), iii) Environmental Protection Rules (EPR), 1997
AD, and its amendments in 2017 A.D.
b) Plans, Policies & Strategies: i) National Environmental Policy & Action Plan
(NEPAP), 2050 B.S. (1993 A.D.), ii) Water Resources Strategy, 2059 B.S. (2002
A.D.); iiiy Rural Water Supply and Sanitation National Policy and Rural Water Supply
and Sanitation National Strategy 2060 B.S. (2004 A.D.); iv} Rural Water Supply and
Sanitation Sectoral Strategic Action Plan; v) National Water Plan-Nepal 2062 B.S.
(2005 B.S.); vi) National Urban Policy, 2083 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 Sector, 2066 B.S.
(2009 A.D. and Amendments in 2015 A.D.);ix) National Water Supply & Sanitation
Policy (Draft) ,2071 B.S. (2014 A.D.); x) Forest Policy, 2071 B.S. (2015 A.D.); xi)
Land Use Policy, 2072 B.S. (2015 A.D.)
c) Laws & Acts: i) Essential Goods Protection Act, 2012 B.S. (1955 A.D,; ii) Aquatic
Animal Protection Act, 2017 B.S. (1961 A.D.) with Amendments (2055 B.S. (1897
A.D.); iii) Town Development Act , 2045 B.S. (1988 A.D.); iv) Water Resource
Act.2049 B.S. (1992 A.D.); v) Forest Act, 2049 B.S. (1993 A.D.) with amendments
2055 B.S. (1999 AD.); vi) Land Acquisition Act,2049 B.S. (1993 A.D.); vii) Child
Labor Prohibition and Regulation Act, 2056 B.S. (2001 A.D.); vii) Water Supply
Management Board Act, 2063 B.S. (2006 A.D.); ix) Solid Waste Management Act,
2068 B.S. (2011 A.D.); x) Labour Act, 2074 B.S. (2017 A.D.); xi) Local Government
Operation Act, 2074 B.S. (2017 AD))
d) Rules & Regulations: i) Solid Waste (Management & Resource Mobilization)
Rules, 2044 B.S. (1987 A.D.) & Amendments 2049 B.S. (1992 AD.); i) Water
Resource Regulations, 2050 B.S. (1993 A.D.}, iii) Drinking Water Regulations, 2055
B.S. (1998 A.D); iv) Solid Waste Management Rules, 2070 B.S. (2013 AD.); )
Labor Rules, 2075 B.S. (2018 A.D.)
e) Guidelines & Manuals: i) National EIA Guideline, 20498 B.S. (1993 A.D.); ii) WHO
Air Quality Guidelines, Global Update, 2061 B.S. (2005 A, D{} i) WHO Gu1dellnes forx
Drinking Water Quahty, F&rh}r dition 2073 B.S. (2017 AD) iv) National Nmse _
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12.

Standard Guidelines, 2068 B.S. (2012 A.D.); v) Guidelines for Community Noise by
WHO, 2055 B.S. (1999 AD))

Existing Environment

This {EE 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.

Regarding this, details on various physical environmental aspects like Landforms &
Topography, Land Use Pattern, Geology & Soil, Water Resources, Climate, Air
Quality, Acoustic Environment, Landslide Susceptibility etc and biological features
like Flora, Fauna, Protected Areas & Community Forest Areas were collected
through simple checklist, REA checklist, professional judgement and interaction with
the locals & the concerned bodies during field study. No existence of protected areas
as well as community forest areas within the project area were observed during the
field study.

Similarly, details on water quality were collected through sampling process followed
by water quality tests on approved laboratory. The test result shows that the water
sample taken from Majh Khola has high turbidity value which is 42 NTU and slightly
higher iron content i.e., 3.42 mg/L. Hence, this indicates the necessity of provision of
water treatment plant for the proposed project. Except this Majh Khola, other two
sources found to meet NDWQS requirements.

During field study, details on the socio-economic environment that includes
Demographic Features, Caste/Ethnic Groups, Economic Features, Education & Skills
and Community Infrastructures were collected through simple gquestionnaire 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 also been assessed. As per the sampled household survey, 100% of
43 sampled HHs expressed willingness to pay for Monthly tariff and to contribute for
up-front cash contribution. This indicates their demand for the proposed project to get
rid of their acute water shortage problem.The survey also shows that only 4.% of 930
HHs fall under poor category and only 12.36% of 930 HHs expend less than Rs.
7,500 per month. Hence, this indicates the affordablllty of the communlty in terms of
monthly income level and the egp diture level.

n\

TAEC/ICON JV

3‘\/ c;:‘

Binistti 25 2
Singa~~



IEE Report of Diktel WSSP

13.

14.

18.

16.

Analysis of Alternatives

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. Primarily, this involves two alternatives that includes
"Without Project” or "Do-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. This "With Project” Alternative analysis shows that there are two
alternatives proposed for the design of the proposed project. The Alternative | is fully
gravity systems whereas Alternative Il is mixed (partly pumped and partly gravity).
The analysis further shows that both alternatives are technically & environmentally
feasible.However, the financial study shows that monthly tariffs in second alternative
are not affordable in ail income categories. Hence, Alternative I} is economically
unfeasible alternative for the project and Alternative | has been selected as the best
alternative for the project.

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 will
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 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 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 Enhancement, Local
Trade & Business Opportunities, Improved Health & Hygiene, Increased Economic
Opportunity and Women Empowerment. Similarly, Adverse Impacts includes Soil
Erosion, Noise Pollution, Impacts on Air Quality, Surface Water Quality, Generation
of Solid Waste & Waste water from the construction site & worker s camp, Accidental
Leakage or Spillage of Stored Fuell(;hemmals Land Use Pattern Disruption to
Natural Drainage, Hapha;g;@- osal of Dismantled Debris. __ImpactSD on Water-q
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19.

Bodies,Impacts on Flora & Fauna, Impact on Aquatic Life, Workers & Community
Health & Safety Hazards, and Damage to the existing Utilities, Traffic Congestion,
Disruption to Local Vendor's Business,Occupational Health & Safety Hazards,
Delivery of Unsafe Water, Impact of Sustainability of Works etc.

Mitigation & Augmentation Measures

The mitigation & augmentation measures for each & every adverse impacts
mentioned above have been proposed. These measures primarily includes 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 Handiing 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 period of the proposed project.

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 stakeholders 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. To 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 |EE study which is meant for persons seeking satisfactory resolution
to their complaints on the social and environmental performance of the projects
under UWSSSP. The mechanism, developed in consultation with key stakeholders,
will ensure the following mentioned pointsd

(i) the basic rights and interests of every person adverseiy affected by the social
rqni Q;;_wronmental perform ance of a Project are pmtected and

: 6 .
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23.

This GRM involves setting up the Grievance Redress Committee (GRC) at the
municipality level. The GRC will comprise of the following mentined members:

(1) WUSC Secretary: (2) RPMO Engineer; (3) RPMO social /environmental (as
relevant) officer, (4) representative of affected persons, (5) RDSMC's safeguards
specialist (social/fenvironment as relevant), (6) a representative of reputable and
relevant CBO/SHG/organization working in the project area as invitee, and (7)
contractor’s representative.

Environmental Management Plan

Preparation and Implementation of the environmental management plan (EMP) is

another essential process of the IEE study. The main purpose of EMP is to ensure

that the activities are undertaken in a responsible and non-detrimentai manner.

Similarly, the other objectives of EMP are as foliows:

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

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

Giip detailing specific actions deemed necessary to assist in mitigating the
environmental impacts of the project; and

(iv) ensuring that safety recommendations are complied with.

The total estimated local level monitoring and mitigation cost for the project is NRs.
1,000,000.00.

Monitoring & Reporting

PMO & RPMO will be responsible for environmental monitoring & reporting. RPMO
will monitor and measure the progress of EMP implementation. RPMO will submit a
monthly monitoring and implementation reports to PMO, who will take follow-up
actions, if necessary. PMO wil submit semi-annual monitoring reports to ADB. ADB
will review project performance against the MoWS's commitments as agreed in the
legal documents. ADB will monitor projects on an ongoing basis until a project
completion report is issued. Ministry of Water Supply (MoWS) under Government of
Nepal will also undertake monitoring process through random field visits to review
the project performance.

Conclusion

in conclusion, the IEE study shows that the proposed prolect is not an
enwwnmentally critical undertaking. The proposed project, its components are not
within or qdjacent to enwronn\epia\f}‘/sésutwe areas. The few: adverse unpacts of

-q;-‘.
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(B
(ii)

(iii)
(iv)

high magnitude during construction will be temporary and short-term (i.e., most likely
to occur only during peak construction periods). The proposed project will bring about
the following mentioned benefits:

Access to reliable supply of safe and potable water:

Promotion of good hygiene and sanitation practices and reduced health and safety
risks;

Liberation from the hardship for continuous drinking water supply for years and
Enhanced community health, improved quality of life and safe communities as
outcomes.

In conclusion, 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. INTRCDUCTION

1.1.

Background

In 2000, the Government of Nepal (GoN) endorsed the 15-year Development Plan
for Small Towns 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 GoN'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 people 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 projects.

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 (UWSSP)in accordance with the updated 15-
year Development Plan for Small Towns and the National Urban Development
Strategy. 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 will be supported through ADB financing using a sector lending
approach. This project has the following outputs: i) Improved Water Supply and
Saqj;ggiqg‘?[nfrastructure in Project Municipalities and ii) Strengthened Instittutional

LTy

Y Wy_Capacities.
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1.2

1.21.

4,

1.2.2.

1.2.3.

1.3.

Name and Address of the Individual Institution Preparing the Report
Name of the Proposal

The Name of the Proposal is Diktel Water Supply and Sanitation Project

Name and Address of the Proponent

The Project proponent, Urban Water Supply and Sanitation (Sector) Project
(UWSSP) of the Government of Nepal, Department of Water Supply and
Sewerage Management (DWSSM), Ministry of Water Supply {MoWS), is
responsible for the preparation of IEE Report.

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 14413280

E-mail: info@stwsssp.gov.np
Website: www.sstwsssp.gov.np

Consultant Preparing the Report

TAEC Consultant P. Ltd. Joint Venture with Integrated Consultants Nepal Pvt. Ltd.
is responsible for preparing this IEE report.

Purpose of IEE

The main purpose of the IEE study is to ensure the environmental sustainability of
the Project, to integrate environmental considerations into the Project preparation
process, and to faciltate the 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 in compliance with applicable regulatory requirements, and
are not likely to cause significant environmental, health, or safety hazards. The
‘ndicated that

the Pro;ect 1& ;_r-‘_'_(%ategory B" uni@. requiring IEE. O“:I.

adhered to is the Enwronme ﬁrot'echon Act
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14,

10.

11.

(1997), and Environment Protection Rules (1997) and as amended in 1999, 2007&
2017 AD. Based on EPR Schedule 1, the Project is within the threshold of
activities requiring IEE under the Water Supply Sector. This IEE 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
environments and/or resources; (i) recommends measures to avoid, mitigate, and
compensate for the adverse impacts; (iv) presents information on stakeholder
consultations and participation during Project preparation (v) recommends a
mechanism to address grievances on the environmental performance of the
Project; and (vi} provides an environmental management plan.

Relevant reports/documents, consultations with communities are included in the
report, and reference to relevant government policies, laws and regulations and
mainly the Terms of References (ToR) approved by MoWS,

Need for the Project

The existing water supply system is not able to meet the current demand of
Rupakot Majhuwagadhi municipality. The supply system is just about 4-6 hours a
day for the public and 24 hours for major offices . The existing transmission mains
are about 40 years old. As per field study, leakage problems at certain parts have
been observed and requirement of replacement has been felt. Most of the existing
distribution mains are found laid exposed to the ground and most of them are not
properly laid. Most of these pipelines are very old. The existing stone masonry
tank located at Diktel Bazaar is observed to be very old and need of rehabilitation
or replacement has been felt. The tapped discharges of the existing system are
not sufficient to meet the water demand of the Diktel Bazaar area. There is no
provision of water treatment system in the existing system.The existing system
has a design, construction, and operation & maintenance deficiencies and
requires upgrading and rehabilitation to meet the growing demand.

The Diktel Bazaar area of this Rupakot Majhuwagadhi municipality is densely

popu'iated and is facing acute water shortage problem. Similarly, various

governmental & non governmental offices that includes schopls health institutions,

' s,, gommercial shops ete Wﬂ this area. This haéi awakened theineed to
Con \ I : s




IEE Report of Diktel WSSP

facilitate the reliable water supply system in Dikte! Bazaar Area. Regarding this, as
per the detailed design of the proposed project, domestic consumption at ultimate
demand i.e., 75 Ipcd has been considered as the proposed project aims to provide
safe & refiable 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.

12. 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
available to each household of the service area throughout the year. This
continous service will not be limited to the government offices only but also to the
public throughout the year.

1.5 Rationale of the Project

13. The proposed project requires to be studied from the environmental point of view
as per EPA 1997 AD and EPR 1997 AD, 2054 BS (Amendments1999 AD, 2007
AD & 2017 AD). The Proposed Water Supply and Sanitation Project is intended to
serve drinking water in partial area of wards 1, 2 &3. The project is expected to
benefit a base year population of about 8,063 populations (2018) & the design
population of 10,934 {2038) by providing a reliable and adequate supply of safe &
potable water along with the promotion of good hygiene and sanitation practices.

14. The proposed project shall use surface water sources. The Project does not
involve any tunnels' construction; relocation of people or households, settlement
plan above the gravity source and construction of river training works. As the
proposed project falls within the definitions provided in the EPR
1997(Amendments 19989, 2007 & 2017 AD) Schedule 1 (H) for drinking water
projects; only an IEE should be done. The regulation stated in- Schedule 1 (H)
shall only be applicable if the proposal does not fall under the caiegorles “A
through (H) of Schedule 2. ’ :

.
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15. The following given table gives the brief details on fulfilment of the criteria for the
requirement of IEE as per Schedule 1 {H) of Environmental Protection Regulations
1997 with amendments 2017 by the proposed project.

Table 1: Criteria for Requirement of IEE for Drinking Water Supply Projects as per Schedule 1 (H)
of Environment Protection Regulation 1997 with Amendment 2007 & 2017 AD

. . IEE Required as per
Condition described in the Act and . .
S.N. . the Regulation Conditions in the Project
Regulations
Schedule 1 (H)
1 Supply of water in dry season from Up to 1 cusec and Within the Limit (The proposed
surface water with a safe yield of utilizing up to 50% of | existing sourcesRambha Khola
the available quantity | &Majh Khola has safe yield of 8
Ipswhile new sourceKaule Khola
have safe vield 5 Ipswhich is within
1cusec i.e. 28.32Ips)
2 Processing of Water Treatment More than 25 liters Within the limit
per sec
3 Supply water to existing water supply | 5,000 — 50,000 About 8,063 populations (2018) &
system for a population of design populations of 10,934
populations {(2038).

Source: EPR, 1997 (Latest Amendmentis} & DEDR, 2018
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2 DESCRIPTION OF THE PROJECT

2.1
16,

17.

18.

Location & Accessibility

The Project area of Diktel Water Supply and Sanitation Subproject lies in Rupakot
Majhuwagadhi Municipality, Khotang District, a hilly district in the Province 1 of
Eastern Nepat. The proposed project covers partial area of ward no.1, 2 & 3 of
Rupakot Majhuwagadhi Municipality.

Geographically, the project area lies in the hilly region at 27°08'N to 27°20'N
latitude and 86°41E to 86°55E longitude with altitudes ranging between
500(Phedi) to 2600m (Rupakot) above mean sea level (amsl) with an average
altitude of 1623 meters. '

This figure 1 given below shows that the project area belongs to Rupakot
Majhuwagadhi Municipality of Khotang District of Province 1 of Nepal. Rupakot
MajhuwagadhiMunicipality is bounded by Kepilasagadhi Rural Municipality in the
north, Sakela Rural Municipality & Bhojpur District (Tyamke Mayung Rural
Municipality) in the east, Halesi Tuwachung Municipality& Diprung Rural
Municipality in the south and Halesi Tuwachung Municipaiity & Lamidanda

Municipality in the west.
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19. This Rupakot Majhuwagadh municipality was formally known as Diktel Municipality
which was established on May, 2014 merging some existing VDCs namely
Bamrang, Laphyang and Kahalle. On 10 March, 2017, with the new constitution of
Nepal, new Rupakot Majhuwagadhi municipality was reformed by merging more
VDCs i.e.Kharmi, Chiuridanda, Jalpa, Nirmalidanda, Bijayakharka, Buipa,
Nunthala, Nerpa and Patheka VDCs.

Table 2: Rupakot Majhuwagadhi Municipality Ward Profile

PresentWard Former VDC/Municipality Former Ward No.
Municipality
1 Diktel Municipality WN1to3
2 Diktel Municipality WN4te6
3 Diktel Municipality WN7tod
4 Diktel Municipality WN13t0 15
5 Diktel Municipality WN 10 to 12
6 Nerpa VDC WN1te9
7 Chiuridanda VDC WN1257&9
8 Chiuridanda VDC WN3468&8
9 Nirmalidanda VDC WN1to9
10 Patheka VDG WN1to9
11 Kharmi VDC WN1t09
12 Jalpa VDC WN1to9
13 Nunthala VDC WN1to9
14 Buipa VDC WN1to9
18 Bijayakharka VDC WN1to 9

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

20. The Table 2 shows that the reformed Rupakot Majhuwagadhi municipality has
been divided into 15 wards. The current wards 1 to 5 of the municipality belongs to
wards 1103, 4106, 7 to 9, 13 to 15 and 10 to 12 of the former Diktel Municipality.
Similarly, the current ward 6 belongs to wards 1 to 9 of former Nerpa VDC. The
wards 7 & 8 belongs to wards 1,2, 5,7 & 9 and wards 3,4 6 & 8 respectively of
former Chiuridanda VDC. The current wards 9 to 15 belongs to wards1 to 9 of
former Nirmalidanda VDC, wards 1 to 9 of former Patheka VDC, wards 1 to 9 of
former Kharmi VDC, wards 1 to 9 of former Jalpa VDC, wards 1 to 9 of former
Nunthala VDC, wards 1 to 9 of former Buipa VDC and wards 1 to 9 of former
Bijayakharka VDC respectively.

21. Diktel Bazaar can be reached from two major cities, Kathmandu and Biratnagar,

using different routes. The route along Kathmandu-Khurkot- Ghurml—leteI is about
,r""i":f‘
“hé available“from - Kathmandu.

255km. Regular local jeep and bus servi

Another route is from Bl%@-{)hankuw-ﬂﬂe eguwaghat B%o;pur—letel This
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22.

23.

2.2
24.

25.

26.

PR,

—gxie

route is about approximately 285 km. No regular bus services are directly
available in this route. The stretch of the Middle Hill Highway (Ghurmi-Diktel-
Bhojpur) passes through the Diktel Municipality.

There is also provision of airport for domestic air flights in the project area. The
nearest airport from Diktel Bazaar is Khanidanda Airport. This airport was in
operation since 1999, and is about 6 km from the Diktel Bazaar. Another closer
airport is Lamidanda Airport which is located around 11km west from the bazaar.
Nepal Airlines and Tara Airlines Pvt. Ltd. operate their services from Kathmandu &
Biratnagar to these airports.

The project town has warm and cold temperate types of climate. A warm
temperate type of climate is observed between 1,000-2,000 meter elevations,
while a cold temperate type of climate exists in between 2,000-3,000 meters,
particularly, in the mid hills of Nepal. The proposed service area elongates from
1501 to 1815 m elevation.

The Proposed Project

The proposed project is the extension of the existing water supply system. This
Project has been conceptualized as a totally gravity surface water system.The
system is a combination of rehabilitation of old system and amalgamation of proposed
water supply components required for upgrading the system.

Theoverallconcept hasbeendeveloped with distribution system comprising of Bulk
Distribution System (BDS) and Household Disribution System (DS).In this concept,
the whole service area will be divided in number of service area with dedicated
storage reservoir, also referred as sub-system, for that particular service area.
Therefore, the main system comprises of number of sub-system. The service area
will be divided on the basis of elevation difference and proximity. Altogether, the
proposed project comprises of three sub systems. The service area has been
divided based on elevation difference and proximity of households in a distribution
system. At the same time, it will reduce pipe cost considerably, provides flexibility
to operate the system, avoid excessive large number of break pressure tanks and
follow principles of DMA.

The proposed project will use almost all structures of the existing system to the

i

nt possible. However, small storage reservoirs having less than 40cum
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capacity and the entire distribution mains are not incorporated in the proposed
system.

27. The service reservoir of any sub-system shall be dedicated reservoir for that
particular sub-system. This has been carried out to minimize large pressure
diffierences in distribution networks and use maximum number of existing
reservoirs. The entire distribution network is to be supplied from three reservoir
system. The total demand of 2018 and 2038 of every sub-system has been
calculated and shown below.

Table 3: Proposed Sub-system and demand

Water Demand {LPD}) Storage
{frumi
Exisitng Tank Area-A 261,950 269,463 357,834 50(N)
Near Police Office Area-B 91,649 94,605 129,954 150{N)
Near Army Base Camp Area-C 388,513 400,951 549,529 175(N})
TOTAL 742,112 765,020 4,037,317 375
Source: Detailed Engineering Design Reporf,2018
28. The schematic diagram of the proposed project is presented in the figure given
below:
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2.3 Salient Features of the Project
29, The salient features of the project is given in Table 4.
Table 4:Salient features of the project
SN, tems Description
1 | Name of Project Diktel Water Supply and Sanitation Project
2 | Type Gravity
3 | Study Level Detailed Engineering Design
4 | Location Area
Province 1
District Khaotang
Rural Municipality/Municipality Rupakot Majhuwagadhi Municipality
Ward Partial Area of Ward 1,2 & 3 of the Municipality
5 | Available Facilties
Road Middle Hilt Highway (Ghurmi-Dikted-Bhojpur)
Water Supply System DWSS/MunicipaiityWUSC and Hand pumps
Electricity Available
Communication Available
Health Services Available
Banking Facilities Available
6 | Social Status
Present HHs Numbers (2016) 1,049
Present Population(2016) 7822
Base Year Population{2018) 8,063
Design Year Population(2038) 10,934
Weighted Growth Rate%(WGR) 1.54
Projected HHs in Design Year{based on WGR) ~1,081
7 | Water Demand (MLD)
Base Year{2018) 0.765
Design Year{2038) 1.037
8 | Source Characteristics
Source Name Existing sources: Ramba and Majh Khola
Proposed Source: Kaule Khola
Source Type Rambha & Majh Khola : Stream
Katde Khola : Spring
Source Location Rambha & Majh Khola (WN-2) & Kaule Khola{WN-6)
Safe Yield
Rambha Khola: 4.5 Ips
Majh Khola : 3.5 Ips
Kaule Khola :4 to 5 Ips
8 | Type of Structures
Proposed intakes 2 Nos Existing Stream Intake with rehabilitation
+1No of Proposed Spring Intake
Water treatment plant <‘1‘/" . ﬁﬂ@ﬁ (WTP-1 & W}‘p‘z)
(N e
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SN. Items

Description

Storage Reservoir(No. and Capacity in CUM)

3 nos. {1no.-50cum (Circular}+1n0.-150cum
(Circular)+1 no.-175cum (Rectangutar). (All
proposed)

Valve Chamber(Bricks/RCC/RRM) 10/10/10
Office Cum GH at Bazaar 1no
Guard House at WTP 1 nos.
Dosing Pump House 1 nos.
Household Connections 1,049 no.
Fire Hydrant 8 no.

Boundary Wall with Gate

9 locations (3 Intakes, 2 WTPs, 3 RVTs and Office
Building

Protection Works induded under Miscellaneous Works viz; Retaining
Walls, Gabion Walls and Rip Rap Protection

Approach Roads (4m width) 500m

Reinstatement of PCC/RCC pavements 3000 m?

Re-sealing of Blackiopped Roads 500 m?

Re-sealing of Gravel Roads 1000 m?

T?!a! Lepgth of pipe in transmission and Bulk Cumulative of 18.462 km

Distribwtion

Total Length of pipe in Distribution 24 710m

9 | Total Cost of WS Component (Inclusive of all) NRs.

313,541,518.60

10 Cost Sharing Arrangement in WS Component

GON Compaonent (75%) 219,479,083.72
TDF Loan {25%) 78,385,379.90
WUSC's Contribution for upfront (Cash5%) 15,677,075.98
11 | Tariff
Up fo 6cum/manthly(NRs) 210
7 to10cum/monthiy(NRs) 53
11 to 20cum/monthly(NRs) 79
12 | Per Capita Cost for W/S component
Per Capita Cost (for base year pop.) 38,884.00
Per Capita Cost {for design year pop.) 20,073.00
13 | Economic and Financial indicators '
Financial Rate of Retum(FIRR) 9.14%

14 | Environment

ADB Category

B, Only IEE necessary

IBE finding

No significant adverse impact.

Source: Detailed Engineering Design Report, 2018

24 Water Supply Project Components/Features

30. The major sub-components of the project with their characteristic features are

described in the sections below:

241 Sourcesfintakes

\:h;gmekip Rambha Khola and Majh Khold. will also, be wsed for
ﬁ;es"{t gua{owces are perennial sthrea_

ources and are

31. Two existing source
g
this proposed ﬁr@;&
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32.

33.

24.2

34.

35.

36.

located in ward 2 of the project town. Both are located in the north of the service
area, which originates from the Mahabharat Hills within the project town and flows
south-east. The safe yield of these sources is 8 Ips. These sources do not cater
the water demand of the town. Water from other sources has been proposed to

supplement these existing sources for water supply service to the project town.

The new proposed source, Kaule Khola has been identified as a spring source
which lies at an elevation of 1708 m near Solma. It is located in ward 6 of the
project town. Water abstracted from this river can be conveyed by gravity method
to the project town at lower elevation to cater the households located at lower
elevation. The safe yield of this source is about 4 {0 5 Ips.

The existing intakes at the existing sources will be used for this project after some
rehabilitation works to increase discharge in the respective transmission line. An
additional spring intake has been proposed at the bank of the new proposed
source i.e., Kaule Khola. Hence, there will be three intakes used for the proposed
project.

Transmission Mains

The total length of transmission main from Rambha Khola and Majh Khola intakes
to the proposed WTP is about 4km and 0.9km respectively. As the pipe used in
the existing transmission lines of from both the Kholas to Diktel Bazaar are
substandard in pressure ratings (4 kgf to 6 kgf pressure ratings), it is
recommended to replace pipes of the both transmission systems. Therefore, a
cumulative length of about 5 km pipe of transmission has to be replaced by a
bigger pipe diameter with the appropriate pipe rating.

in addition to the upgrading of the existing transmission line, an additional 5.78
km length of transmission line is necessary to transport the water of the
spring source from Kaule Khola to Diktel Bazaar. The cumuiative length of
pipe used in transmission system and bulk water system is about 18.462 km.

The transmission discharge capacity has been taken slightly more than the driest
available discharge (shown in the schematic diagram) in the all sources. This has
been carried out to draw more discharge during other seasons as the driest period
will last only for few months. Therefore, the discharge capacity of transmission
pipes h,ave*bgen designed at 4.5 Ips, 5.5 Ips and 5 Ips in Majh Khola Ramba

13
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243
37.

38.

244

39.

40.

41.

Thrust Blocks, Saddle Blocks and Thrust Beam

Thrust blocks has been proposed for DI pipes (both transmission and distribution
mains) from being moved by forces exerted within the pipe 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 for horizontal bend, vertical
bend and end blocks have been design for pressure of 24 kg/sq cm for
transmission and distribution line.

Similarly, Thrust Beam and Saddle Blocks are proposed for DI Pipes laid up in
sloppy areas and un-buried portions. All saddle blocks are proposed to be
anchored with concrete at the centre of each pipe to prevent movement. Provision
of RCC Support for the stretches of buried and un-buried DI pipe line which are
laid-up in sloppy area has been made to prevent pipe movement.

Water Treatment Plant

The study shows that the existing water supply system does not have any kind of
treatment facilities. The on site bacteriological test carried out during field study
shows that the proposed water source is contaminated with bacteria. The water
quality test reports (Refer Annex 7) of the proposed sources for physical &
chemical parameters show that the sample from Rambha Khola has 1.3 NTU
turbidity value and iron content is < 0.05 which falls below the prescribed NDWQS
(Turbidity: 5-10 NTU and Iron: 0.30-3 mg/L . However, the test result also shows
that the water sample taken from Majh Khola has high turbidity value which is 42
NTU and slightly higher iron content i.e., 3.42 mg/L. Hence, this indicates the
necessity of provision of water treatment plant for the treatment of high turbid
water with slightly higher iron content.

The water treatment plant (WTP-1) has been proposed to treat water from the two
existing sources viz., Rambha Khola & Majh Khola. It has been proposed near
Thapagaon Nigale after combining two existing stream sources Rambha and Majh
Khola. A conventional type treatment plant comprising of Sedimentation Tank
(ST), Horizontal Roughening Filter (HRF) and Slow Sand Filter (SSF) have been
proposed.

Plain sedimentation has been provided as a Pre-treatment unit in this WTP-1 to

aae BT,

treat this high turbid water. This will allow coarse and heavy suﬁ _ ed particles

to settle dowmthrough the force of rq ity. This settling proceése‘wili réduce“ the
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42,

43.

44,

the turbidity. This sedimentation tank is a rectangular settling basin with a
longitudinal flow. The setting basin with two identical chambers of size of 2.6 m x
9 m have been adopted for 10.0 Ips with design load of 0.8 cum/sq. m /hour.

Similarly, the Horizontal Roughening Fitter (HRF) has been proposed as it
provides superior treatment to basic sedimentation methods for suspension with
particulates. Moreover, it is primarily used to separate water from fine solids that
are only partly retained, or not at all, by sedimentation tanks. In addition to this, it
partly improve bacteriological water quality and to minor extent, it improves some
water quality parameters like Color and Dissolved Organic Matters.The proposed
HRF of WTP-1 has been designed for a flow capacity of 36 cumvhour with a
filtration rate of 2 cum/sq.m/hr. Four numbers of identical units have been
proposed. The size of each unit has been calculated as 4 m x1.7 m. The inlet
and outlet chambers are 90 cm wide. The overall size of each chamber is 4m x
8.8m. Each unit comprises of three chambers for the fill filter material.

A Slow Sand Filter (SSF) has been proposed after the HRF of WTP-1 as using
SSF after HRF will enhance the removal of turbidity. The filtration rate of 0.2
cum/sq.m/hr has been adopted for its design. It will have a depth of 28 m
including a free board of 50 cm. Three chambers (each 5 m x 12 m) have been
proposed. This SSF improves water quality by removing water borne parasites,
bacteria and suspended solids.This is also effective in removing oxidated
precipitate of dissolved soilds like iron. However, higher amount of iron content will
not be totally removed by this filtter. As the water quality test report shows that the
sample from Majh Khola has higher iron content i.e., 3.42 mg/L which is slightly
higher than the NDWQS which is 0.3 (3) mg/L. Chlorination or disinfection unit is
required for the removal of complex iron content and complete removal of
bacteriological content. Hence, there is provision of dosing system or
chlorination/disinfection unit before distributing water to the RVTs.

In order to treat water from the new spring source (Kaule Khola), WTP-2 has been
proposed near Diktelgaon. The water quality test report shows that the physical &
chemcial parameters of the sample taken from Kaule Khola are within the limit
prsecribed under NDWQS. Hence, there is no requirement of primary treatment
process and there is provision of Slow Sand Filter only under this WTP-2. This
SSF will be enough to treat the water from Kaule Khola. This 'SS'F will remove
the bacteriological content in the water of Kaule Khola. The ﬂltratson rate of Q.15
cumlsq‘“{f'% aspeen adopted for d% a Slow Sand F|Iter (SSF) proposed
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45,

46,

47,

245
48,

246
49,

50.

51.

at WTP-2. It will have a depth of 2.8 m including a free board of 50 cm. Two
chambers {each 5 m x 12 m) have been proposed.

The cumulative capacity of water treatment plant is about 1.382 MLD or 1382.4
cum per day (57.6 cum/hour).

The dosing system has also been proposed under WTP-2 before distributing
water o the RVTs.

The dosing system at each WTP comprises of electronic dosing pump with FRP
tank and stirring device. As the pump is automatic dosing pump of the electronic
type, close housing has been recommended. This will effectively remove
bacteriological content that are only partly removed by SSF.

Service Reservoir

Altogether, there are three service reservoirs proposed for this project. The total
capacity of the service reservoir provided in the Diktel Water Supply & Sanitation
Project is about 375 cubic meters. As all the existing reservoirs are made of
masonry and are quite old with leaks, three RCC reservoirs have been proposed
with different shapes as per the appropriate site conditions. The capacity of each
reservoir is given in the table given below:

Table 5:Details of Service Reservoirs

SN | Location TYPE Capacity(CUM) CODE

1 Existing Tank Area{Northof Service Area) RCC Circular 150 A

2 NearPoliceOfficeArea(Southaf Service RCC Circular 50 B
Area}

3 | NearArmyBaseCamp(MainBazaar) RCC Rectangular 175 C

Source: Detailed Engineering Design Reporf,2018
Distribution Mains

The distribution system comprises of a pipe network, which is looped in certain
cases and branched in other. The network has been analyzed using EPAnet, a
design analytical software tool. The entire system has been designed using
Polyethylene (PE), Ductile Iron (DI) and Galvanized Iron (Gl) pipes.

The minimum diameter of distribution pipe has been adopted as 50mm for the
proper saddle arrangement at the household connection in distribution pipe.

Two types of pipes have been used in the distribution network; Galvanized Iron
(Gl) pipes and PE pipes. preve;Wl pw ha\ve been limlted in some
small crossings. The total pipe len of vano&,@ dia mieters are gwen__ln the table
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52.

53.

24.7
54,

55.

above. The total pipe length of the proposed distribution system works out to
24.710 km.The details are briefly given in the table given below:

Table 6:Details of Pipes Used in Distribution System (in meters)

PEPIPES PressureRating
16Kg fsqcm 10Kg /sgqcm 6Kg fsqem
PEpipe 50 OD 3,804 14,892
PEpipe 63 OD 3,267
PEpipe 750D 456 945
PEpipe 80 OD 18 732
PEpipe 11000 390
Sub-Total 3,804 18,633 2,067
Gl pipe of ND of 150 206
Sub-Total 2086
Total 24,710

Soinrve: Detailed Engineering Design Report, 2018
The pipelines will be laid along both sides of the wider roads and paved roads to
avoid the pavement demolition and long house connection. Therefore, double
pipelines are essential to avoid long household connection. However to reduce the
initial investment, all other narrow and rural roads will be provided with only one
pipe at either side of the road.

The three subsystems are also inter linked at possible extent and water from one
subsystem can be supplied to another subsystem in case of maintenance and
other unforeseen events. Appropriate valve chambers have been proposed to
regulate this.,

House Connections

The system has been designed for private house connections. All the existing
connections will be replaced by new HHs connections with identical meters. The
total households of the project area were about 1,049 during 2016. It has been
estimated that household connections in the project area will be 1,081 during
2018 A.D. with the adopted population growth rate. Most of the all connection will
be private.

The house connections shall comprise of about 12 m pipe PE pipe and water
meters. The house connection pipe shall be PE-100 (20mm outer diameter pipe
of rating PN-16). Tapping of household connections in PE and Gl pipes have
been proposed from PE saddles with ferrule. The saddles for PE pipes shall be of
elecrq-mfusion type whereas in case of Gl pipes, the saddle shall be of general type
ti ﬁi’wltj_g screws/ nut bolts.

T
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56,

24.8

a)
57.

b)

58.

59.

c)
60.

Distribution from DI pipes shall be discouraged, if possible, by providing
reticulation lines. However, provisions of saddle for distribution from DI pipes have
also been considered.Dry dial volumetric rotary piston type water revenue meters
for all house connections are proposed. These recommended household water
meters have 15mm ND.

Appurtenances

Line or Sectional Valves

Line or Sectional valves are gate valves used to isolate sections of a pipeline in
an emergency or for maintenance and repair. it shouid be noted that gate valves
are suitable for isolation of a pipeline in either “fully open” or “fully closed”
positions, but not for frequent open/close operation and flow regulation. All valves
shall be with nominal pressure rating PN16 unless in special circumstances where
higher pressure rating is required.

Air (Release) Valves

Air valves will be installed at all high points of the pipeline, in sections, which form
a peak with respect to the hydraulic gradient and on the downhill side of line
valves

Air Valves shall be of the combined type with a larger and smaller venting orifice
which permits passage of arge volume of air for vacuum breaking and venting on
starting up and closing down operation and a small venting cross section for the
release of small volumes of air under full internal operating pressure. All air valves
shall be Double Crifice Air Valves and shall be with nominal pressure rating PN 16

unless in special circumstances where high pressure rating is required.

Wash Out Valves

Washout valves (WOVs), formed by gate valves, has been proposed to allow
sediment to be flushed out and to enable the pipeline to be drained for
maintenance and repair work. At least one washout valve has been proposed at
the lowest point between two sectional valves on the pipeline and the dead end of
a pipeline. Double valves should be provided to washouts for trunk mains and

primary d|stnbut|on mains to suit operational needs. The upstream valve should be

cie of the dowE'str{eWS fully charged wuth water Care
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d)

61.

62.

63.

64.

65.

g

66.

should be taken to position the discharge points of washout pipes to avoid water in
stream course seeping through the washout pipes into the water mains.

Flow Meters

A flow meter has been installed at the at the inlet and outlet mains of a service
reservoir, within treatment works to measure the quantity of water flow for a supply
zone. For a DMA, a flow meter has been installed at the inlet of the DMA to
monitor continuously the quantity of water flowing into or out of the DMA. The
flowmeter of Waltman type has been recommended to regulate flow.

Fire Hydrant

Fire hydrants are provided at majorroad junctions.These fire hydrants shallalso be
used for flushing of the systemas required. Fire hydrants, namely, stand post type,
conforming to 1S808 is recommended.

Chambers

Two type of Chambers has been proposed in the project. A Chamber constructed
by brick masonry wall has been provided in non-vehicular areas and rural area. In
other vehicular carriageway and city area chambers constructed with RCC has
been provided.

The concrete chambers shall serve as housing, protection and convenient access
to these pipe appurtenances. Inside the concrete chambers, necessary concrete
supports shall be provided for pipes and valves at appropriate locations.

Access to the concrete chamber will be given via lockable cast iron covers with
frames. Manhole covers of the heavy-duty type have been recommended in these

RCC chambers. Covers for manholes in paths has been proposed of medium duty
type.

Office Building, Guard House, Dosing House and Boundary Wall

A double storey earthquake resistant RCC frame structure building for office is
proposed at the main Bazaar. The RCC building comprises of administrative
rooms (office room), meeting hall and cash counters. All small buildings for
chemical store and dosing house have been proposed to build in masonry system.

%‘\}@II masonry structures are duly secured by tie beams at DPC level and roof
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67.

68.

69.

24.9
70.

2.4.10

71.

in addition to this, a small guard house with kitchen and bathroom facilities
have been proposed at each WTP premises and Intermediate reservoir location.
These buildings are made of RRM masonry. A framed structure generator house
has been proposed for generator housing. Corrugated Galvanized Iron Sheet
(CGI) CGl roofing has been proposed in Mild Steel Roof Truss.

In order to safeguard storage tanks (extended RVT premises and other structure
from vandalism as well as contamination boundary wall has been proposed. A
galvanized chain link fencing over 450 mm high parapet wall has been proposed
from aesthetic and economic consideration. Separate vehicular and pedestrian
Iron Gates are proposed in RVT and Sump Well sites. Barbed wire fencing has
been proposed at non urban area. The location and type of boundary wall,
fencing, guard house and other building facilities have been provided as per the
system need during operation.

The table given below summarizes the details of the above mentioned

components :

Table 7:Proposed Buildingsand Boundary Type
Components Location
MainOffice(O1} AtBazaar
SmallGuardHouseof RRM (GIH1) AttwoWTPPremises
DosingHouse(RRM+CGI) AttwoWTPPremises
BarbedwWireFencing Atallintakes (Existing+Proposed)
ChainFencing Office{O1)*WTPsand RVTs

Source: Detailed Engineering Design Report, 2018

Miscellaneous Works

There is also provison of miscellaneous works for this proposed project that
includes Construction of Approach Road, Construction of RRM, Gabion Wall,
Surface Drain (RRM, BW), Footpaths, Hume Pipe, Manhole, Landscapingetc. for
the protection of Intake, Treatment Sites,Office Buildings and RCC Pier Supports,
Thrust Blocks and Dismantling Works for the distribution system.

DMA Establishment

One increasingly common principle of managing a large water network is to sub-
divide it into a number of areas, typically of between 500 and 2000 connections,
each estabhshed area having a defined and permanent geographlsai and/or

""nl;lary Such an area |sgﬂ8wn 3s a District Management Area or,
oniy‘ a District Metej\\?—( MA). ldeally, each DMA r;as e} single:
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source of supply to maximize the accuracy of the data, with a strategically placed
and suitably sized meter installed on the inlet that is capable of accurately
measuring the flow into the area. In this way it is possible to regularly quantify
the leakage level in each DMA so that the leakage location activity is always
directed to the worst parts of the network.

72. An important factor in lowering and subsequently maintaining a low level of
leakage in a water network is pressure control. The division of the network into
DMAs facilitates the creation of a permanent pressure control system, thus
enabling pressure reduction in DMAs which reduces the level of background
leakage, the rate of flow of individual bursts and the rate of the annual burst
frequency.

73. In order to mange NRW in the proposed system, the total system ha been divided
primarily into 3 DMAs. All areas of Matthilo Bazaar have heen proposed to served
by RVT A (located at the existing RVT site) with a capacity of 150 cum. These
areas which are in the upper level of the service area have been termed as
DMA-A. The middle portion of service area has been proposed to be served by
RVT-B, located at the middle of bazaar and termed as DMA-B. Similarly, the third
service reservoir RVT-C that serves HHs situated at lower elevation and termed
as DMA-C.

74. The figure given below gives brief details on the DMAs of the proposed project:
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24.11  Construction Planning
75. It provides the basis for the fulfillment of the requirement during construction
period of the praposed project. Ht involves the following described requirement of
the project;
a) Land Requirement for the project area
76. The land requirement and the ownership details of the land required for the
following mentioned project components are given below:
Table 8: Land Requirement & Ownership Details for the project components
Project Land Requirement | L-and Availability
8.No.l  Components {ft2) (fe2) Land Type Requirement Ownership
500.00 16,212.50 Barren
Land with
1. {Kaule Khola Intake normal Permanent WUSC
slope
9 \é\gr:;q (ST HRF & 17,200.00 18.524 30 BarrenLand  ppermanent MUSC
3. WTP-2 {SSF} 11978.75 11.878.75 Barren Land  parmanent WUSC
Private Land
f area 1369
4. RVT-A 1345.25 1369 Vacanﬂaﬁf ATEN| Permanent t?t? received
in voluntary
donation
1260.00 Vacant & Barren
5 RVT-B 11,957.00 Land along river [Permanent MIUSC
[ bank —
6. RVT-C 1800.00 17,112.50 Barren Land iPermanent WUSC
Source:Due Diligence Report, 2018
77, The above given table shows that the land required for all the major project
components belong to the existing WUSC. As mentioned above in Table 8, the.
land with area of 1368 sq ft for the proposed RVT-A has been provided by the
land owners Mr.Khadga Bahadur Basnet and Mrs, Krishna Maya Basnet, out of
7187 sq. ft. area of their land, as a voluntary donation for the proposed project as
per their own consent. The written consent letier has been inciuded in Annex 3.
Hence, there will be no issue of resettlement for the land acquisition.
78. The distribution pipes will be laid within the existing Right of Way (RoW) of road

network. Provision of 1049 house connections, about 24.71km long distribution

network and 18.462 km transmission pipelines will be _!_a__id_ai'ong the public road
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79.

80.

81.

82.

83.

b)

¢

d)

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 well as worker's camp, electricity shouid 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 iocal human resources especially
labours would be preferable. As per design estimate, the total number of Skilled
Labors and Unskilled Labours are 34,728 and 155,292 respectively. Similarly,
during operation phase, human resources for operation & maintenance should be
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 major construction materials other than Stone, Aggregate and Sand have
been envisaged to import from Lahan which included Bricks, Cement and
Reinforcement Bars. It is about 183 km far from Diktel Bazaar, Khotang.

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: o

ﬁ
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84.

8s.

86.

Aggregate: 2000 m?

Cement: 960 tonnes

Bricks: 18066 nos.
Reinforcement Bars: 175 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
958m, b) PE pipes is 43.899m and ¢} Gl pipes is 645m.

Camp Site

The proposed project has provision of worker's camp site to ensure worker's
safety & rights during constrcution phase. The contractor will temporarily facilitate
the construction workers with well equipped worker's camp. The camp site will be
located nearby the construction sites at six locations that includes (i) At Solma,
near Rambha Khola Intake; (ii) WTP-1 site near Thapagaun Nigale; iii) WTP-2 site
at Batase; iv) RVT A site near Diktelgaon; (v} RVT C site near Kolbote and (vi)
RVT B site. This is depicted in the figure 4 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 stockpiling site which will be located nearby the
construction site so that the stockpiled construction materials would be readily
available. Six locations for this stockpiling site have been proposed that includes
(i) At Solma, near Rambha Khola Intake; (i) WTP-1 site near Thapagaun Nigale;
iiiy WTP-2 site at Batase; iv) RVT A site near Diktelgaon; (v) RVT C site near
Kolbote and (vi) RVT B site. This is depicted clearly in the figure 4 given
below.This location ensures that the proposed stockpiling sites do not interfere
any natural drainage courses, drain inlets or concentrated 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 sa | tha’t thg stockpiled materials: will be under proper

h__ on of the worker: ﬁ@: @shn’t ! wmd erosion, water or dust palllatwe Vall be
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g)
87.

h)

88.

2.412

89.

Q0.

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 to Spoil Disposal Site. As per detailed
design, the total quantity of cut volume of muck is 35,868.01m?® and of fill volume
of muck is 30,512.95m?. Hence, the remaining volume of muck after backfilling
will be 5355.06 m? which will remain as excess spoil. This will be managed by
disposing into the proposed spoil disposal site as described in the following
section.

Spoil Disposal Site

There will be also provision of Spoil Disposal Site at three locations viz, i} In
between Rambha Khola & Kaule Khola intakes near Solma, i) Near RVT-A
location and iii) Near RVT-B location. The location of each Spoil Disposal Site is
depicted in the figure 4 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 which could not be reused for the
construction and to dispose off to the approved landfill sites.

Project Area Delineation

To carry out |EE study, the possible areas where the anticipated impacts have
either significant or insignificant effects, need to be delineated. The impact areas
have been delineated on the basis of proximity of the construction site to the
nearby surrounding areas. 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.

Here, the Core Project Area indicates the area required permanently as well as
temporarily for the proposed project. It includes the service area of the proposed
project which comprises partial areas of ward 1, 2 & 3. This also includes the
construction area where the proposed project components will be cor_'_ISt'ri_.léte_d.

Hence, this aﬁg covers the following areaw .
A oA 2.2
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WTP-1: Ward 2 (Tinbote Near Thapagaon Nigale)
WTP-2: Ward 2 (Alchhebote)
Transmission Mains: Ward 2

91. The Surrounding Project Area indicates the area within the immediate
surroundings of the proposed project. It includes the area of the project town
which is closely associated with the core area of the project. It involves partial
arecasofward 1, 2, 3,4, 5 & 6.

92. The Core Area & Surrounding Area of the proposed project is depicted in Figure
given below:
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2.5
93.

2.5.1

94.

25.2

95.

Project Activities

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:

Construction Activities

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

a) Construction of Internal Approach Roads

b) Establishment of Temporary Facilities for workers

c) Establishment of the Stockpiling Areas

d) Establisnment of the Spoil Disposal Sites

e) Enforcement to workers to use personal protective equipments (PPE) as per
condition

f) Rehabilitation of Existing Intakes

g) Construction of Proposed Project Components

h) Earthworks Excavation & Prompt Backfilling with Compaction

i) Slope Protection Measures like Gabion Wall Construction, Retaining Wall
Construction

jy Provision of temporary alternative access to the shops & houses if their
permanent access is hindered by the pipeline excavation works

k) Air Quality Monitoring

[} Water Quality Monitoring

m) Noise Quality Monitoring

n) Supervision on daily activities of workers to contro! waste generation

o) Management of Soild Wastes generated from the labour camp and
construction sites

p) Dismantling of Temporary Facilities after the completion of construction works

Operation Activities

The list of operation activities of the proposed project are given below:

a) Water Quality Monitoring
b) Proper Implementation of Water Safety Plan (WSP)
¢) Regular Monitoring by WUSC to ensure effective operation of water treatment

- 38 " F
d) Regular Cleaning of Seditentation Tas
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e} Frequent Washing of Sand within Slow Sand Filter

f) Disinfection of treated water at dosing unit by the WUSC operator by properly
handling of chemicals

g) Occasional Removal of Algae if found settied down at the bootom of the
reservoir tank

h) Operation & Maintenance of the project components whenever required
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3. METHODOLOGY

96.

97.

98.

3.1
99.

3.2

100.

To meet the objectives of the IEE study a systematic and integrated methodology
was followedby the legal requirements of GoN. The Ministry of Water Supply has
already approved the Terms of Reference (ToR) for the IEE study of Diktel Water
Supply and Sanitation Project. The IEE study has followed basically the
procedures outlined in the approved ToR.

The IEE study has been conducted as per provisions of the Environmental
Protection Rules (1997,2007 & 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
methodology to accomplish the assignment are briefly discussed below:

Literature review

Available primary and secondary literature in the form of reports and maps,
topographic maps, land use maps, aerial photographs, cadastral survey maps,
etc. were collected and reviewed to obtain secondary information. Feasibility
Study Report, Detailed Engineering Design Report, Due Diligence Report and
Socioeconomic Profile were the key documents collected and reviewed to
determine the nature and scope of activities of the project that influences the
environmental conditions of the proposal area. Likewise, data on climate, rainfall
and other meteorological conditions were also collected from Department of
Hydrology & Meteorology (DHM). Similarly, published and unpublished reports
about environmental standards, Acts, Regulations, etc. were also collected and
reviewed. 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 coverage of the studies and fulfill the data gaps.

Field Study

The field study was carried out in the project service areas in an extensive manner
by a multidisciplinary team, comprising an environmentalist, biologist, socio-
economist, and a civil engineer. During the visits, baseline information on physical
and cultural, chemical, biological, and social conditions of the projefét direct and
indirect impact areas, wt_e,rgj,c%by tlSl?éf;?ﬁPh check!isﬁ fgnd _}-questiqnnaire
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method. The sub-sections below present briefly the various approaches and
methodological tools used during the field exploration.

3.21 Physico-Chemical Environment

101. 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 land
stability & land use pattern were also obhserved and recorded. 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.

102. The data regarding Climate & Rainfall of the project town was collected from
Department of Hydrology & Meteorology, Kathmandu. Similarly, the baseline
information regarding water quality was collected by sampling process that
involved water sample collection from the proposed source followed by laboratory
analysis. Also, information on air quality and noise quality condition has been
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 7 is duly followed and filed up during field study The
consuitations 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.

3.2.2 Biological Environment

103. The baseline information regarding biological environment was collected through
walkthrough survey throughout the core & surrounding areas of the project area by
adopting simple checklist method (Refer Annex 7), through professional
judgement and local interaction. Types of vegetation and forests were identified
based on the species composition. Information on rivers of the project area were
also collected through interaction with the locals and through field observation.
The protected vegetation (rare, endangered, indigenous, etc.) 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. Simi!arly, tpf.q;nlatlon on the aquatlc spemes were also

collected through the Wge
<'(J..\‘_-' .
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3.2.3
104.

105.

3.3
106.

3.4
107.

3.5
108.

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 settlements & agriculture were also collected. The survey
covered 100% of the total HHs whereas only 10% of the total HHs was surveyed
in detail for this study. The sample of Household Questionnaire that has been filled
up during field study has been included in Annex 4.

Focussed 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 included in Annex 7. Direct observation (Transect Walk
Method) was also conducted to ascertain the existence of the cultural sites, and
public institutions such as temples, cremation grounds, historical and
archaeological sites, schools, and health posts within the direct project impact
areas. Consultation with village elites and through group discussions were done to
assess the current situation of the project area community.

Public Notice

A public notice of 15 days was published in Arthik Abhiyan Dainik, a national daily
newspaper on 2075/09/11. 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 municipality office, WSSDO (Khotang), District
Coordination Office and District Administration Office. This has been included in
Annex 3.

Public Consultation

The public consultation program was conducted in the Rupakot Majhuwagadhi
Municipality Office. There is no disssatisfaction regarding the proposed project.

Collection of Muchulkas (Recommendation Letters)

Recommendation letters from "?
collected within the 15 \_/éefys fro
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3.6

109.

110.

111,

112.

Impact ldentification, Prediction & Evaluation Methods

The information regarding Physico-chemical, Biological and Socic-economic &
Cultural aspects as mentioned above has been collected to identify the
susceptibility of these aspects to be affected by the proposed project activities.
This helped to identify the anticipated environmental impacts of the proposed
project. For this, Simple Checklist method has been adopted for the impact
identification and prediction method. This has been carried out by using Rapid
Environmental Assessment (REA) Checklist prepared by ADB (Refer Annex 2A)
and by using simple socioeconomic survey questionnaire (Refer Annex 4)
prepared during the desk study.

The environmental impacts both beneficial and adverse were elaborately
identified, predicted and evaluated to the extent possible, for both construction and
operational stages. This involves study of baseline data, interaction with the
people of the project area and professional judgement.

After the impact identification and prediction method, these impacts need
evaluation to assess their adversity on the project core & surrounding areas.The
impacts were evaluated regarding their nature, magnitude, extent, and duration.
The National EIA Guidelines 1993 has been used for the reference for the impact
identification, prediction, and evaluation. The magnitude of the impact has been
classified into High (H), Medium (M) and Low {L). The extent has been classified
into Site-Specific (8S), Local (L), and Regional (R). Similarly, the duration of
impact has been further classified into Short Term, Medium term, and Long term.

Scoring of Impacts

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 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 rated if total score: More than 75: Very
Significant, 50-75: Significant, Less than 50: Insignificant

This evaluation has been carried out as per the professional judgement done by
the key expert team involved in the |EE study.
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4. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK ' J

4.1

112.

113.

114.

(i

(i)

(iif)

(iv)

Nepal's Environmental Policy and Legal Framework
Constitution of Nepal
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 in
a clean and healthy environment”.

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

Beside this, 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 carmied out in Nepal are the:

Environmental Protection Act, 2053 B.S.(1987 A.D.)

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

sets out the review and approval process of IEE and EIA Reports, that
involve informing and consulting stakeholders;

stipulates that no one is to create poliution 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 IEE or EIA Report;

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

TAEC/ICON JV ST . -
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(v) 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/pollution generator.

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

115. 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 EIA, respectively, as amended in 2017.

1186. Other environmental policies, laws, rules, conventions & standards that provide
general context in the environmental assessment of water supply &
sanitation works are presented in Table 9.

37
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IEE Report of Diktel WSSP

4.2 Environmental Agreements
421 International Environmental Agreements (Conventions & Treaties)

117. Nepal is a signatory to many international agreements and conventions related to
environmental conservation. However, all of those coventions are not interrelated
to the proposed project. The conventions reiated 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

118. The relevance of the aforementioned environmental agreements 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.

119, The Diktel Water Supply & Sanitation Project does not and will not break or go
against Nepal's commitment to these international agreements.

4.3 Environmental Standards

120. 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 A.D.)

»  National Ambient Air Quality Standards, for Nepal {(NAAQS), 2003 AD. &
Updated in 2012 A.D.

»  National Diesel Generator Emission Standard,2012

»  Nepal Vehicle Mass Emission Standard, (NVMES), 2069 B.S. (2012 A.D.)

TAECHCON IV Covera® ¥ 57
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IEE Report of Diktel WSSP

121.

» The key environmental quality standards applied in the GoN IEE (as well as in the

ADB IEE) are listed in Table 10 and their details on the acceptable feve! criteria of

these standards are featured in Annex 2B.

Table 10: Relevant Environmental Quality Standards

 Particular National Standard International Standard
Ambient air quality Nationa! Ambient Air Quality WHO Air Quality Guidelines, Global
Standards, for Nepal, 2003 Update, 2005
Noise National Noise Standard Guidelines, WHO Moise Level Guidelines

2012

Drinking water quality

Nationhal Drinking Water Quality
Standards, 2005

WHO Guidelines for Drinking-water Quality,
Fourth Edition, 2011

Emission standard for
diesel generator

discharge to ambient Air

National Diesel Generator Emission
Standard, 2012

* For surface and groundwater quality monitoring, the National Drinking Water Quality Standard shall be applied
since these resources are used for drinking.

Source:[EE Study,2018/019
As shown in the above Table 10, National Ambient Air Quality Standards, for

Nepal, 2003 is enforced by GoN that has set quality standards for seven
parameters TSP, PMio, Sulphur Dioxide(SO;), Nitrogen Oxide(NQOg), Carbon
Mono-oxide (CO), Lead (Pb) and Benzene at national level. Similarly, WHO Air
Quality Guidelines, Global Update, 2005 enforced by WHO has set quality
standards for four parameters PMio, PMzs, SOz 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 acceptable level criteria for

ambient air quality as per both standards are given below:

b oS

% ienh o i
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TAECNCON JV

46




IEE Report of Diktel WSSP

Table 11: Standards for Ambient Air Quality

Hepal's WHO Air Quality Guidetines {ug/m} **
Parameter Averaging Pariod | Ambient Air Quality Global Update Second Edition *
Standard {ug/m®) 2005 2000
Annual -
24-hour 230 -
Annual - 20
{-year 16 _
Zd-hour - .28
Annual 50 :
Z4-hour 70 20
10-minute - 500
f-year 49 40
24-hour 80 -
1-hour - 200 -
8-hour 10.200 - 1¢.000
15-minute 100,000 - 100.000
1-year 05 0.5
1-year 20 -
Source:
Hational &mbient &7 Qualy Stangdards for Hepal 2002 Oblained fremEnvironmant Siavatcs of apef 2511, Government of hepal.
Haligral Planning Commissen Secretarial, Castral Bureau of Stalistics, Kalbhmandu, Nepad.
" Enyironmentsl. Health and Se'ety Seneral Guideings, 2007  Intern ptionel Fingnes Corpbraton, ¥Works Bank Sioun.
* A Quahty Guelees for Eurppe. Second Edden, 2083 WHO Reguonat Gifice for Europe, Copenhagen,
Parameter that efiher has no rational stanzard vale for 24-hour chservation or with WHO cuiledine value far 24-hour shaervatan g5
mare stongens than that specified « the national stacdards
122. 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

values for ambient noise quality are given in the table given below:

o
_ (‘V ’
v “'.-"' 5 4 ’
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IEE Report of Diktel WSSP

Table 12: Standards for Ambient Noise Quality

R o o T WHO Guideline Vaiues.
"-'ée"cébu.}r f Séun:’é ) ; Nalsonat.Nmse Standard Gu.adelu_'tes 2012.| for Nmse Lefgls Measured__put of [}oozs "
R R (dB) ----- Cn T - {One HourL»;m dBay o

e ..Da'yj. I . [ R 9?00 22:00 i 22:00 - 07:00 -

Industrial area 75 70 S

Commerc:al ares 65 55 0 &

Rural residential area | 45 40 :

Urban residential area 55 g0 55 44

Mixed residential area 63 55

Quiet araa 50 40

VWater pump 65

Diesel generator 80 - T

* Gudelnes for Communiy ticise, WHO, 1599
Source:Environmental, Health and Safety General Guidelines, 2007.International Finance Corporation,
Werld Bank Group.

123. Similarly, National Drinking Water Quality Standards, 2005 provides guidelines for
various parameters for the required frequency of water quality monitoring. This is
acceptable at the national ievel only. For international standards, WHO has set
standards for drinking water quality. This is shown in detail in the following table:

TAEC/NCON Jv
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124,

Table 13: Standards for Drinking Water Quality

Greé;}:-" NMBWW&:QUWW 008 . [ Guidednes bt Drnki

S Paraneser oo Unk o F Max Comewmmis 0 s
Turbmy NTU S{g) -
pH 65-85 © none
Colcr TCy § (15} _ none
Fase & Odor Woukl nGi 0% objecionatie -
TCS m 1000 : -
Blecincal Conductvry pelom 1500 -
Iren mgt 03(3)

Ehysial Manganese mg .2 -
D T T N T
Cadmium ] 0.003 $4.003
Chromum g/ 0.05 0.05
Cyanige mgh 0.07 none
Fuioride mal 0.5-154 15
Lead g 0.01 .01
Angaonia m 1.5 none esabished
Chicride mg) 250 none esiabished
Suighate mof 250 rone
Nirge mol 50 E
Copper o i 2

} Toat Hardness m 500

Chomeal ma 30 :
Zir m 3 aene edablshed
Nercury ml 8.0 8.008
Aluminum mh 0.2 noné ggabished
Resitus Chiorine me) 01-02 S

hre Germs B0k MPNH0Om) 2 Pus notbe detecizbie bhany 100
' Tetat Codoren MENNOOmE | 0 55% of samples taken sample

e

LFY

Health-based guideline vatues

Figures in parenthesis are upper range of the standards recommended.

These standards indicate the maximum and minkmum bmts.

From YWHO (2003} Chiorine in Deinkingowater, which siates thal this vake is congarvative,

Parameter vsith WHQ guideine valie as mare stringent than natdenal standard value. ,

Hational Drinking Water QuaMy Standards was oblained trom fhe Envicorment Stalistics of Hepal 26114, Govermnenlof Nepsl i
iatignal Plaaning Commigsicn Secretariat, Central Bureau of Statistics, Kathmandu, Hepal, . .

Source: National Drinking Water Quality Standards, 2005 and fmp,‘emen!anon D.'rect;ves for
NDWQS, 2065

National Diesel Generator Emission Standard, 2012 has been introduced by the °
Government of Nepal in 2012 for new and in use diesel generators with a capacity
of 8 KW-560kW (under the 1997 Environment Protection Act). The emissions
standards set for new diesel generator imports is equivalent to Bharat Stage Il
standards and, for in-use diesel generators, is equivalent to Bharat Sfage Il. The

Diesel Power Generation: Inventories and Black Carbon Emissions in Kathmandu

TAEG/CON Jv "
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Table 14: National Diesel Generators Emission Standards, 2012

1. Epmssions Limits (g/kwh} far Impotts of New Diesel Generators

Category (kW) o HEEND, PM

kW< B .00 7.50 9.80

8 = kW <10 6.60 7.50 0.80

15 = kW <37 5.50 7.50 ass
37 = kW <75 560 470 5.40

75 = kW <130 5.00 4.00 0.30

$30 = kW <560 350 400 0.20

Note: This standard is equivalent to Bhorat I standards.

2. Emissions Limits |g/kWh} for [n-use DG Sets

Category (kw) <o HC ' NG, PM

ki< 8 3.00 1.30 3.20 1.00

8= kW <19 560 130 570 0.85

19 = kW <37 1550 130 2.20 085

37— kW <75 6.50 1.30 9.20 0.85
75 = kW <130 500 1.30 9,30 T To.70

130 = kW <560 5.00 1.30 | 320 054

Mote: This stondord is equivalent to Bharat i stondards,
a} Sompling coliectipn paint shoutd be focated ot one-third of the DG set stock height.
b} kW= Power Factor * ki¥
¢} Testing Methadology: Should be accarding to 150 8178 or equivalent ta 150 8178 stondard set by the
manufactucing counlry.

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

125. The Project is subjected to the environmental safeguard requirements of both the
ADB and Government of Nepal.

441 Environmental Assessment Requirements of the ADB

126. All 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. Conceming the environment, the SPS 2009 is underpinned by the
ADB Operations Manual, Bank Policy (OM Section F1/OP, 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".

! New Ver§|orrﬁflhe ‘World Bank Group Environmemtal, Health, and Safety Guu:leltnes Apnl 30 2007 Washington, USA.
http:/Avwa.ife. org.-‘lfcaiﬁ‘g_wro nsfCont yEanop{n uiidelines : .
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127.

ADB'’s Environmental Safeguards policy principles are defined in SPS (2009),
Safeguard Requirements as per Table 15 and the IEE is intended to meet these

requirements.

Table 15: SPS 2009 Safeguard Requirements

SPS 2009 - Safeguard Requirements

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 (ii) 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, |EE is sufficient.

Conduct EA to identify potential direct, indirect,
cumulative, & induced impacts and risks to physical,
biclogical, socioeconomic (including impacts on
livelihood 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 undertaken to meet this
requirement. (Chapter 68 & 7). No
transboundary& global impacts, including
climate change.

Examine alternatives to the projects 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

Aveid, and where avoidance is not possible,
minimize, mitigate, &/or offset adverse impacts 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, implementation schedule, cost estimates,
and performance indicators.

An EMP has been prepared toc address
this requirement.

Carry out meaningful consultation with affected
pecople &facilitate their informed participation. Ensure
women's  participation.  Involve  stakeholders,

including affected people & concern : EGO p early
in the project preparation process & 94zat their

Key informant and random interviews
have been conducted. A grievance
redress mechanism for the resolution of
valid  Project-related  social  and
environmental tssueslconcerns is

. _t‘h
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SPS 2009 - Safeguard Requirements

Remarks

views & concerns are made known to & understood
by decision makers and taken into account. Gontinue
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 concems &
grievances on project’s environmental performance.

presented in Section VIII.

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

The draft |IEE will be disclosed on ADB's
website before Project appraisal. Copies
of both SPS-compliant |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 disclose 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, (ii) there is no reduction in the
population of any recognized endangered or critically
endangered species, and (iii} 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 natural 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.

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

Apply pollution prevention and control technologies
and practices consistent with international good
practices as reflected in internationally recognized
standards such as the World Bank Group's
Environmental, Heaith, and Safety Guidelines. Adopt
cleaner production processes and good energy
efficiency practices. Avoid poliution, 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. (ﬁﬂgoid the use
of hazardous materials subject to, 4 gt

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
intemational bans/phase-outs.

TAECACON JV
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4.4.2

128.

SPS 2009 - Safeguard Requirements

Remarks

or phase-outs. Purchase, use, and manage
pesticides based on integrated pest management
approaches and reduce reliance on synthetic
chemical pesticides.

Provide workers with safe and healthy working
conditions and prevent accidents, injuries, and
disease. Establish preventive and emergency
preparedness and response measures to avoid, and
where avoidance is not possible, to minimize,
adverse impacts and risks to the health and safety of
local communities.

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

Conserve physical, cultural resources and avoid
destroying or damaging them by using field-based
surveys that employ qualified and experienced
experts during theenvironmental assessment,
Provide for the use of “chance find" procedures that
inciude a pre-approved management and
conservation approach for materials that may be
discovered during project implementation,

The Project will not affect any physical,
cultural  resource, The EMP
recommends the measurefs mitigate
theadverse impact on PCRs in case of
thechance find.

Source: Safeguard Policy Staterment 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 he followed in the preparation, review, and

approval of environmental assessment reports.
Project is summarized in Table 16 given below.

The process applicable to the

Table 16: The GoN |EE Report Preparation, Review, Approval and Implementation Process

Steps In the Process

Remarks

Proponent refers to EPR Schedules 1 & 2 for the required environmental
assessment {IEE or EIA) to carry out.

The project requires an |IEE.

If proposed project requires an IEE, Proponent prepares an IEE schedule
of work/ToR 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 § and incorporating stakeholders' feedback applying the
consultation procedure specified in the EPR.

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

Propenent submits 15 copies of the IEE Report along with the project
propesal and recommendation of the Municipality to the CSA.

Project submitted documents
accordingly for review and
approval.

C3A 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.

TAECACON Jv
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Stops in the Process ' ' Remarks

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

Praponent implements approved IEE Report and any terms and conditions | Project has not started and
given with the approval. being implemented

CSA monitors and evaluates the impact of project implementation. When | Project has not started and
necessary, issue directives to the Proponent to institute environmental being implemented
protection measures.

MoWS conducts the environmental audit after two years of project | Project has not started and
commissioningfoperation. being implemented

Source: EPR, 1997 with arnendments in 1999, 2007 and 2017 and IEE Study,2018/019

CSA Concerned Sector Agency

EPR Environment Protection Rules, 2054 (1997), with amendments in 1999, 2007 and
2017

MoWS Ministry of Water Supply

VvDC Village Development Committee
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§ EXISTING ENVIRONMENT

5.1

5.1.1
129.

130.

5.1.2
131.

132.

5.1.3
133.

51.4
134.

Existing Physical Environment

Landforms and Topography

The project area lies in mid hilly region.The altitude of the project area ranges from
an elevation 500 (Phedi) to 2600 m (Rupakot) above mean sea level (amsl) with
an average altitude of 1623 meters.

The altitude of Rupakot Majhuwagadhi municipality varies from 2,250m to 700m.
The topography is characterized by ridges and hill slopes. Mountain terrains in
Khotang are of gentle to steep slopes. The mid hill is suitable for potato, ginger,
citrus and other cereal crops.

Geology & Soil

The project town is dominated by green, dark green, purple, and grey phyllite and
schist. There are also few alternating bands of amphibolite, marble and
calcareous quartzite.

The project town is covered either by residual soils or colluviums. The colluvial
deposits are widespread in the project area and distributed along the hill slopes.
The colluvium soils in the hill slope are pre-dominantly silty-sandy gravel. The
residual soils occur along the flat ridges, spurs and upper hill slopes. The most
common residual soils that occur in the project area are silty clayey sand.

Land use pattern

No data regarding land use patte'm could be obtained during the |EE study.Hence,
field study judgement has been adopted to study the existing land use pattern of
the project area. During field study, it has been observed that generally, the
agricultural land dominates the land use pattern of the project area. This is
followed by forests and residential areas. Likewise, the remaining area has been
used by rivers & rivulets and commercial areas.The land use pattern is determined
by topography, climate nad soils. Generally, lands with gentle slopes are used for
settlements.

Water Resources

The project district, Khotang is rich in water resources, ééﬁ[there’ are various

&

sources of water. The projec;,a\ potentiality of suifécemgter only. There are
o . T

o [T
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5.1.5
135.

5.1.6
136.

137.

138.

two perennial stream sources i.e., Rambha Khola & Majh Khola which are being
used by the existing water supply system. These two rivers will also be used in the
proposed project. Apart of these two rivers, the available nearby water resources
are Chhebe Khola and Kaule Khola (tributary of Chhebe Khola). Both of thses
rivers are spring sources. For the proposed project, Kaule Khola has been used.

Climate

The climate of the project area is essentially warm and cold temperate type. A
warm temperate type of climate is observed between 1,000- 2,000 meter elevation
while a cold temperate type of climate exist in between 2,000-3,000 meters
elevation, particularly in the mid hills of Nepal. June, July & August are the hottest
and December & January are the coldest months. The annual rainfall in the area is
about 1,191 mm. The rainy season starts from June and ends in September when
the monsoon blows across the Bay of Bengal and delivers about 80% of the
annual rainfall. During the dry season, the northwest wind brings dry cold wind

bearing little moisture and accounts for the remaining 20% of the annual rainfall.

Water Quality

During the survey, the respondents were asked about the existing water quality in
the project area. The survey revealed that about 0.4 % (4) of respondents feel as
good quality where as large numbers 99.4% (924) feel satisfactory or moderate in
terms of water quality. Their response is categorized as good or satisafactory in
terms of their sensitivity to the taste, colour , visibility (turbidity) and incidence of
water borne diseases.

During field survey water samples collected from the proposed sources were
tested for various physical and chemical parameters. The test reports show that all
parameters of water quality of the sample collected from Kaule Khola (Chhebe
Khola) & Rambha Khola are within the permitted value of NDWQS. However, the
test report of the sample collected from Majh Khola shows that the turbidity value
is 42 NTU and the observed value for iron content is 0.3 which are actually higher
than the permitted value of NDWQS. These water quality test reports are included
in Annex 7.

Similarly, during field study, simple bacteriological tests (Coliform P/A Test Vial)

which has been deveiopad by ENPHO to determine the presence of Coliform
bacteria at the water/ &wrcg 6(/:8 g@{ﬁb@ This on-snte bactenologlcal test is

TAEC/ICON JV "f-’”'“ m , T T T 56

u.f‘y f\f‘a&b‘ <\4§'
9"-’30'111'05! v



IEE Report of Diktel WSSP

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 bottie, as a
result of the reaction of H.S with iron.The results of the Coliform P/A Test Vial
shows that the samples collected are contaminated with bacteria.

51.7 Air Quality
139. Air pollution is generally caused by fugitive dust from vehicle movements e.g. old
and over smoky buses, tractor, heavy and overloaded trucks, old jeeps particularly
over unpaved roads, construction activities, and wind action on unpaved exposed
surfaces.Air emissions come from household cooking, open burning, and moving
vehicles. Emissions from these sources are scattered regarding both locations
and timing. However, the magnitude of air quality problems in the project town is
not that severe.
51.8 Acoustic Environment
140. The sources of noise in the Project area are from the construction activities,
vehicle movements etc.The anthropogenic noise is confined in few clustered
settlements and market places only in the daytime.
51.9 Landslide Susceptibility
141. The project town lies in hilly region hence, there is possibility of landslide. But,
there is no record of occurrence of significant landslide in the project area. The
study reveals that temporary landslide may occur. However, this can be mitigated
through precautionary measures during project construction.
5.2 Existing Biological Environment
5.2.1 Flora
142. Khotang 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 17.
Table 17: Major Plant Life Forms of the Project Area
$.No. Scientific Name Local Name Species
1 { Vibumum erubescens Asaare Shrubs
2 | Adholoda vasica Asuro Shrubs
3 | Rubus ellipticus Ainselu ,§hn;hs
4 | Quercrus lanata Banjh {Oak) FH Trees
5 | Bambusa nutans P b Trees -
6 | Citnifs-grangis | BRogaté " Trees
A .
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S.No. Scientific Name Local Name Species
7 | Lagerstroemia Parviflora | Bot Chayaro Trees
8 | Michelia Champaca Chanp Trees
9 | Schima wallichii Chilaune Trees
10 | Castanopsis indica Dhale Katus Trees
11 | Colebrookea oppositifolia Dhusure Shrubs
12 | Ficus neriifolia Dudhilo Trees
13 | Centella asiatica Ghodtapre Shrubs
14 | Pinus wallichiana Gobre Salla Trees
15 | Rhododendran arboreum Gurans Trees
16 | Myrica esculenta Kafal Trees
17 | Machilus odoratissima Kaulo Trees
18 | Sapium insighne Khirro Trees
19 | Pinus roxburghii Khote Sallo Trees
20 | Syzigium cerasoides Kyamun Trees
21 | Duabanga grandiflora Laampate Trees
22 | Miniosa pudica Lajavati Shrubs
23 | Pyrus pashia Mavyal Trees
24 | Engelhardtia spicata Mahuwa Trees
25 | Castanopsis tibuloides Musure Katus Trees
26 | Ficus auriculata Nibarg Trees
27 | Prunus cerafoids Paiyun Trees
28 | Erythrina stricta Phaledo Trees
29 | Ficus religiosa Pipal Trees
30 | Shorea robusta Sal Trees
31 | Origanum vulgare Sanjivani/Kadam Shrubs
32 | Vitex negundo Simali Shrubs
33 | Dalbergia sisoo Sisau Trees
34 | Bauhinia vareigala Tanki Trees
35 | Alnus nepalensis Uttis Trees
36 | Ageralina adenophorum Vanmaara Shrubs
Source: IEE Field Visit Survey, 2015
5.2.2 Fauna
143. Some species of mammals available in the project area is given in t o
below. The status of these mammals are as per IUCN & |BAT reports
Table 18 : Mammals of the Project Area
e Scientific Name English Name Local Name | Status
Felis Chaus/Prionaifurus ' ; : :
1 Benaalensis Jungle cat ‘Ban Dhadg L LC
2 | Macaca Assamensis Assam Macaque Bandar _ NT*
3 | Prionaifurus Bengalensis Leopard cat Chari Bagh ic
4 | Panthera Pardus Commen Leopard ‘Chituwa vy*
. Northern Plains Gray '
5 Semnapithecus entefius Langur Dhedu LC
6 | Hysirix Hodgsoni {Brachyura) Malayan Porcupine Dumsi LC
7 | Vulpes Bengalensis Bengal Fox Fyauro LC
8 | Naemorhedus Goral Himalayan Goral Ghoral NT*
9 | Lepus Nigrcollis Indian hare Kharayo - ' LC
s Five Stripped Palm Paanch Charke:., '
10 Funan‘?pfﬂ%&ﬂnanm | S,qqir&} . Lokharke! . LC
R | A " i e
] ;_;.=-_,/)/ e
= Bl 1 T - Gl
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NS‘; Scientific Name English Name Local Name Status
11 | Martes Flavigula Yellow Throated Marten Malsapro LC
12 | Gangetica Canis Aureus Golden Jackal Syaal LC

Source; {EE Fiefd Visit Survey, 2015
144, Some of the birds reported in the forest areas are listed in Table 19. The status of
these birds are as per IUCN & IBAT reports.

Table 19: List of Birds in the project area

I\f{;. Scientific Name English Name Local Name Status
1 | Passer domesticus Sparrow Bhangera LC
2 | Streptopelia Tranquebarica Red Turtle Dove Sano Tame Dhukur LC
3 | Tvto Alba Common Barn Owl Gothe Latokosero LC
4 | Corvus Macrorhynchos Large Billed Crow Kaalo Kaag LC
S | Lophura Leucomelanos Kalij Pheasant Kalij LC
6 | Eudynamys Scolopaceus Western (Asian)Koel Koili LC
7 | Gailus Galtus Red Jungle Fowl Luiche LC
8 | Pavo cristalus Indian Peafowl Mayur/Mujur LC
9 | Arborophila Torqueoia Hill Patridge Piura LC

10 | Gracula Religiosa Common Hill Myna Sarung LC

Source: IEE Field Visit Survey, 2015

145. The commonly found reptiles and amphibians observed in the project area are
presented in Table 20. The status of these reptiles & amphibians are as per IUCN
& IBAT reports.

Tahle 20: List of Reptiles and Amphibians Found in the Project Area

NS(; Scientific Name English Name Local Name Status
1 | Calotes versicular Garden lizard Chheparo LC
2 | T. afbolabris Green Pit Viper Haryau LC
3 | Hemidactylus brookii Common lizard Mausuli LC
4 | Bufo melanostictus/Duttaphrynus | Common toad Bhyaguto LC
Himalayanus .
5 | Rana cyanophvyiectis Stream Frog Bhyaguto LC* A

Source: IEE Field Visit Survey, 2015

146. Similarly, the commonly found fishes in the project area are given in Table 21.
These species are found in the nearby water bodies of the project area that
includes Rambha Khola, Majh Khola, Chhebe Khola, Chhyap Khola and Kaule
Khola. . The status of these fishes are as per [UCN & IBAT reports.
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Table 21: List of Fishes Found in the Project Area

’:. No. Scientific Name English Name Local Name Status
1 | Schizothoraichthys sp Trout Asala LC
2 | Banllius Vagra Vagra Baril Faketa LC
3 | Garra Annandalei Annandaie Garra Chuche Buduna LC
4 | Glyptothorax Indicus Catfish Mungri LC
5 | Heteropneustes fossilis Stinging Catfish Singhi LC
6 | Nemacheilidae(Schistura
Multifasciata) Stone Loach Gadela LC
7 | Psilorhynchus Pseudecheneis | Stone Carp Tite LC
8 | Channa Gachua Dwarf Sankehead Hile LC

5.2.3
147.

5.2.4
148.

5.3
5.3.1
5,3.1.1
149,

5.3.1.2
1560.

Source: IEE Field Visit Survey, 2015

Protected Area

No national parks and protected areas exist in the project area,

Forest Area

There is no interference of the project area on the existing forest resources.

Socio-economic and Cultural Environment
Demographic Features
Settlement pattern

The settlement pattern of the project area is mixed type. The core bazaar area
which is located in ward 1, 2 & 3 of former municipality is dense and populated.
Most of the government & non government offices are located in this area, Hence,
this area has the densest population of the service area. The settlement pattern of
the bazaar area is dense with row of houses on the ridge. However, the settlement
pattern of the other areas are scattered due to semi urban and rural in character.

The settlement pattern is gradually changing and rural clusters are developing as
market.

Population Distribution

As the area of the project town consists of the ward areas of all the thirteen former
VDCs, the total population of historic time has been estimated by summing the
population of these thirteen VDCs. The ward wise population of the project town
according to the census of 2001 and 2011 has been presented below:
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151,

152.

153.

Table 22: Population of the Project Town

W. Census 2001 Census 2011
Ward Area P. Densities P. Densities Growth
(Ha) | THs Pop {(PPHA) HHs Pop (PPHA) Rat?
1 575 | o087 4,978 87| 1218 52342 9.3 0.71
2 1442 | 656 3,430 2.4 749 | 3,525 2.4 0.27
3 1488 | 597 3,120 2.1 648 | 2876 1.9 -0.81
4 1888 | 578 3,208 1.7 648 | 3,192 1.7 -0.05
5 1622 | 579 3,133 1.9 420 | 2,858 1.8 -0.91
6 5589 | 652 3,456 06 249 | 3,000 0.5 -1.38
7 1470 | 340 1,956 1.3 204 | 3,009 2.1 471
8 1526 | 272 1,565 1.0 204 | 2,449 1.6 458
9 1093 | 402 2,124 1.9 240 | 1,967 1.8 -0.76
10 3495 | 790 4,374 1.3 171 | 3,872 1.1 -1.21
11 2401 | 767 | 4,064 1.7 153 | 3,499 1.5 -1.49
12 946 | 544 2,839 3.0 96 | 2539 2.7 111
13 1028 | 339 1,792 1.7 181 | 1,596 16 -1.15
14 2373 | 1,010 5,381 2.3 258 | 4,538 1.9 -1.69
15 1714 | 530 2,769 16 209 | 2,542 15 .0.85
Total | 28,650 | 9,043 | 48,187 17| 5648 | 46,903 16 -0.27

Sowrce: CBS 2001 & 2011

The total population of Rupakot Majuwagadhi Municipality as per the census of
2011 is 46,903. The population of the municipality in 2001 was 48 187. The
analysis of the census population shows that the overall annual growth rate of the
municipality is declining by 0.27%. Most of the wards have had declining
population growth rate in last decade. The declining population growth rate
attributed to the Maoist insurgency during early 2000 AD. The former Diktel VDC
along with other neighboring VDCs was badly affected from the i msurgency '

Ward no 1 of the municipality (ward no 2 of former Diktel Municipality 'cir old Diktel
main bazaar area) is the only comparatively densely populated ;ward. The
population density of this ward is comparatively high. The overall'-population
density of the project area decreased from 1.7 (2001 AD) to 1.6 (2011 AD)
person per hectare.,

As the social surveys have been carried out before the formation of Rupakot
Majuwagadhi Municipality, all the social information has been presented in terms

of former ward (i & Diktel Municipality). The service area of the proposed Diktel
Water Supply afitk Sénj

I’%ation Sub;{ffyompnses partial ward area of 1 2 & 3

"
bl
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5.3.2

5.3.21
154,

155.

533
5.3.3.1
156.

~ubue

of Rupakot Majhuwagadhi Municipality which belong to ward 1 to 5 & 9 of
former Diktel Municipality. The consultants conducted a sacio economic survey in
2016 of the proposed service area. The survey shows that the total population of
the service area is 7,822. The wardwise household number and population of the
service area is given in the table given below:

Table 23: Households & Population of Beneficiaries

FormerWard (Diktel Present Ward Number .
Municipality) Rupakot Majuwagadhi HHS Total Population
1 258 197
2 Partial Area of WN 1 466 329
3 180 133
77 54
4 Partiat area of WN 2
5 63 61
g Partial area of WN 3 5 5
TJotal 1049 782

Source; Socio-economic Survey 2015016

Caste/Ethnic Groups

Ethnicity and caste

The composition of the community by caste/ethnic is heterogeneous. Therefore,
the diversity of cultures, customs, traditions, norms, and values exists in the
project area. The household survey of the subproject area aiso reflects the cross-
section of major ethnic groups of the country.

The survey revealed that Brahmin/Chhetri are the major groups comprising of
56%(520) households in the service area. Similarly, Janajati/ethnic (Limbu, Magar,
Rai, Sherpa, Tamang, Gurung, Newaretc.) are the second largest group. It
comprises 36% (334) of total household whereas, Dalits comprises 8% (76) of
total households.

Economic Features

Economic Activities

The economy of the municipality is extensively agrarian although most of the
households in the project area depend on more than one occupation. During the
household survey of the project area, the detailed data has been collected
regarding the major occupation and economic activities of each household of the
pro;ect town. The survey shows that highest number of popi.ﬂatlori i.e., 51% are
. ged in Agnc}{r%ﬂ;\ 26.88% population depend\on the business and

2.9
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157.

158.

5.3.3.2
158.

16 percent of the population are engaged in service. Similarly, about 4% and
1.51% of household head are dependent upon remittance and labour respectively.
The survey also shows that the lowest (0.11%) of the households are engaged in
industrial work,

The project area is popular for bamboo products {doko, nanglo, bhakari, mandra,
dala). The main agricultural crops of the project town are Potato, Ginger, Citrus
and Other Cereal Crops.

The existing financial institutions are Bank of Kathmandu, Agriculture
Development Bank, Baijya Bank etc. and various cooperatives.

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
household, 6.3 % have a monthly income of more than Rs. 7,501-10,876 and
about 40 % of household have a monthly income of Rs. 10,876-20,000. Likewise,
45% of households are earning Rs. 20,001-50,000. Likewise, 3.7% househoids
areearning more than Rs.50,000 per month. The study shows that only 4.8% of
households fall under the poor category as they are only earning less than Rs
7,500 per month. The monthly incomes of HHs in the service area are given in the
following table.

Table 24: Monthly IncomeLevel ofHouseholdsby Ward

Ward No. of Former Municipality
S.N. | Income Range Total %
1 2 3 4 5 9
1 < Rs.7,500 9 11 2 12 11 0 45 4.8
2 Rs.7,501-10,875 14 | 31 7 4 2 1 59 6.3
3 Rs.10,876-20,000 104 1126 | 86 37 20 2 375 40.3
4 Rs.20,001-50,000 101 | 212 | 69 13 20 2 417 448
5 >Rs.50,001 8 16 6 1 3 a 34 37
Grand Total 236 396 | 170 ! 67 56 5 930 100

Source: Socio-economic survey 2015/16

5.3.3.3 Monthly Expenditure Details

160.

TAEC/NICO g\f‘@ '2?

The survey revealed that main sources of household income of the service area
are agriculture, service, remittance and wage labour, respectively. Among the total
household, 6.3 percent have monthly income of more tWRs 7,501- 10,876,
about 40 % Lof household hayé&ﬂﬁ income in the ranqeof Rs. 10 ,87§-20,000
where = %\,falls mJ’rLeL ra o }0 ,001-50,000. leewgse 3.7% households
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5.3.3.4
a)

161.

b)
162.

5.3.3.5
163.

are earning more than Rs. 50,000 per month. About 4.8% households falls under
poor category as thery are only earning less than Rs 7,500 per month. The
monthly income of HHs in the service area is given in the table below.

Table 25: Monthly Expenditure Level ofHouseholdsby Ward

Ward No. of Former Municipality
S.N. | Monthiy Expenditure Total %
1 2 3 4 5 9
1 | <Rs.7.500 28 | 49 | 9 | 14| 14| 1 118 12.38
2 Rs.7,501-10,875 116 [ 170 | 112 | 46 | 17 2 463 40.78
3 Rs.10,876-20,000 56 | 118 | 35 5 17 2 233 25.05
4 Rs.20,001-50,000 36 58 13 2 8 0 117] 12.59
5 >Rs.50,000 0 1 1 1] 0 0 2 021
Grand Totai 236 | 396 | 170 | 67 56 5 930 100)

Source: Socio-economic survey 2015/16

Willingness to Pay

Monthly Water Tariff

The sampled survey was carried out to observe the response of the community
revealed that community towards the willingness to pay for monthly water tariff. As
per the findings, more than 25.6% of total 43 sampled households prefer to pay
monthly water tariff in the range from Rs. 151 to 200 whereas about 11.6% of 43
households prefer to pay in the tariff range from Rs. 201-250. Similarly, 2% of
household are willing to pay between Rs. 251-300 per month. Likewise, about
60.5% Of household are willing to pay more than Rs.500. This indicates positive
response towards the willingness to pay for monthly water tariff.

Up-front Cash Contribution

As per the survey, all household{100%) have shown willingness to pay 5% up-
front cash contribution for proposed town water supply and Sanitation project. It
shows that all the HHs are ready to contribute required upfront cash so far.

Affordability

The study has also assessed affordability of community in terms of monthly
income level for expense on water supply & sanitation service. Hence, assessing
the income level of households, more than 95 % of household can afford monthly

_-water tariff and contribute for up front cash. Hence, aﬁ?g'Fdability of the
x___ha

otmunity has been obsecvgd as erDcouraglng and positive towards the program
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167.

Education & Skills

The institutional data shows that there are 9 educational institutions including one
diploma level college as well as 8 schools with primary to secondary level in the
service area with 6,112 people including students, staffs and teachers. The study
also shows that most of the educational institutions are depending on both tap
and springs water source.

The survey also revealed that about 3.2% (30) of households head are illiterate.
Whereas, just literate ratio is 73% (679) and those having qualification from
primary to Masters are 23.8% (221).

Health and sanitation

Medical facilities for diagnosis and treatments are available in the service area.
There is one district hospital with 15 bed capacities & 32 staffs. Similarly, some
polyclinics, pharmaceutical stores and medical shops are also available in Diktel
Bazaar area.

The survey revealed that cases of waterbomne diseases such as diarrhea,
dysentery, stomach aches and skin disease etc. are found to be very few.
Similarly, cases of mortality by water related diseases are nil. Visits to hospital
and health posts within the service area crosschecked the information related
to water borne and communicable diseases. According to the survey, about
8.50% suffered from diarrhea where as 5.60% were suffered from dysentery.
Similarly, about 5.19% suffered from other diseases such as skin diseases,
stomach pains, fever etc.

Community Infrastructure
Existing Drinking Water Condition

Existing Water Supply

Diktel Bazaar Water Supply and Sanitation is the only existing piped water system
in the project area. Two former committees merged into a new committee. The
system serves part of ward no. 1 to 3 of the Rupakot Majuwagadhi Municipality

(Ward

o

nps1 to 5 of the former Diktel Municipality).
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b)
169.

170.

¢
171.

172.

173.

Source Description

Rambha Khola and Majh Khola are two water sources supplying the existing
system. All these sources are registered at the District Water Resources
Committee as per Water Resource Act,2049. The details of the existing sources
are illustrated in the following table.

Table 26 : Existing Source Details

Particulars Source 1 Source 2
Name of the Source Rambha Khola Maih Khola
Lecation Former Diktel Municipality -6 Former Dikte! Municipality -5
Type {Spring/Stream) Stream Stream
Source yield {Ips) 451ps 3.51ps

Source: Detailed Enginesring Design Report, 2018

There is no dispute regarding the use of the existing water sources as these
sources Rambha Khola and Majh Khola are on public land. These sources were
protected by barbed wire fencing and most of the catchment areas of these
sources are covered with vegetated forests.

Transmission Lines, Distribution Lines and Storage Capacity

The transmission lines of the exisitng water supply system are about 40 years
old. The cumulative length of the transmission line is about 10.0 Km. The entire
length of both the transmission line comprises of HDPE pipes. The transmission
lines of Rambha and Majh Khola are about 5.4 and 4.6 km, respectively.

The distribution pipeline about 16 km HDPE pipe networks are serving water to
the town. The pipes were not properly laid and the distribution system is not
properly maintained with the distribution pipelines exposed in many places. Most
of these pipelines are very old.

The cumulative storage capacity of the existing system is 346 cum. The storage
capacity is very high as compared to the discharge. The storage capacity is more
than 45% of the daily supply. The table given below gives details on existing
storage reservoir details:
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174.

175.

d)

176.

177.

178.

Table 27:Existing Storage Reservoir Details

Location Type of structure Capacity Remarks
Diktet Stone Masonry (3Nos.) 360 Cu.m. Very old
Diktel Ferro cement (4 Nos.) @20 Cu.m Fairty good condition
Diktel Ferro cement (1 No.) 16 Cu.m. Fairly good condition
Diktel Ferro cement (1 No.) 10 Cu.m. Fairly good condition

Source: Detailed Engineering Design Report, 2018
The different types of reservoirs are situated in safe locations on public land.
The ownership of the lands have acquired by WUSC. The stone masonry
reservoir, situated in Diktel bazaar, is very old and needs rehabilitation or
replacement. Other ferro-cement tanks are in good condition.

As it has been mentioned already, small storage reservoirs having less than 40
cum capacity and the entire distributions mains will not be incorporated in the
proposed system.

Coverage

About 700 private and 50 community taps have been connected to the existing
distribution system to serve the population of more than 5000 in the Diktel Bazaar
town area. More than 500 households have already applied for tap connections
but due to insufficient discharges available for tapping the available local sources,
the tapped discharge is not sufficient to meet the water demand of the Diktel
Bazaar area.

Service Level and Consumption

The existing system has a comparatively good operating system. Supply hours for
the public are about 4-6 hours in a day and for 24 hours to major offices

Water Quality

During the survey, the respondents were asked in term of existing water quality in
the project area. The survey revealed that about 0.4%of respondent feel as good
quality where as almost of household head 99%feel satisfactory or moderate in
term of water quality. The existing system carry out occasional disinfection {(use of
3-5 kg bleaching powder once in a month during the rainy season). Water samples
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9)

179.

h)

180.

collected from the sampled sources were tested for various physical, chemical and
bacteriological parameters.

Operation Costs &Tariff

WUSCs have been operating the former individual systems, for which water
supply technicians, supporting administrative/accountant and office staff are
deployed for managing water distribution, maintenance and meter reading
etc.Dikte! Bazaar WUSC, Khotang, has adopted the tariff system as mentioned in
the following given table:.

Table 28:Existing Tariff Structure

S.N Description Monthly Tariff
1 Public HHs NRs. 100/HHs
2 Institutions HHs NRs. 300/HHs

Source: Defailed Enginesring Design Report, 2018
Problems of the existing system

The existing system is not able to meet the water demand, supply is intermittent,
and the supplied water is of poor quality. The major problems of the existing
system are presented below:

> The existing system is an old system and the available water
infrastructures are not sufficient to meet the current water demand.

> The water supplied is not sufficient to meet the water demand of the

service area. The consumers are largely dependent on other sources;

» The water source is not sufficient to meet the present water demand of
the service area. The water shortage is more acute during the dry
season;

» There is only an intermittent supply of water. The present system
capacity is not sufficient to meet the water demand of the population;

> The existing system supplied water without treatment. Therefore the
existing system has not been able to deliver water quality conforming to
NDWQS standards especially turbidity during rainy season;

» WUSC has not been able to extend the distribution system to new
areas where the demands of water exist and most of the existing

':‘ systems need mprovements in terms of its desng“*n and construction.
R ""/ |
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5.3.6.2 Existing Sanitation Situation

a)

181.

182.

b)

183.

c)

184,

d)

185.

Sanitation Facilities

The survey shows that most of the household have household latrine facilities
within the project area. About 99.6 % (926) of households have latrine facilities,
and only 0.4% {(4) does not have latrines in their house.

The survey shows that about 44.6% (415) of 930 households have pour flush
latrine whereas 45.6% (423) of 930 households have ventilated pit latrine. About
9.5% (88) have pit latrines whereas no households have cisterns flush type of pit
latrine as shown in the table given below.

Table 29: Type of Toilets in use in Project Area

Type of Toilet Ward Grand Total | %
1 2 3
No Toilet 1
Pit Lateine 35 36 4
%/entilated Pit Latrine 145 | 256 7 13 423 | 456
Water Seal/Pour Flush 56| 10371 159 40| 4 415 | 446
Cestem Flus 0.0

Grand Total 236 | 396 | 170 ) 67| 56| 5 930 100
Source: Socio-economic Survey, 2015016

4 0.4
88 9.5

gI\J(DOJ&
o
py

Drainage Facilities

There is no proper drainage system for storm water as well as for the domestic
sewage in the Project area. As the terrain is mostly steep, people are less
concemed about storm water drain.

Wastewater Management Practices

There is no sewerage system in the project area. Wastewater from
individual is managed inside the houses/premises. The socio economic survey
conducted in 2016 shows that 97.1% of 930 HHs have their own toilet. There
i no wastewater treatment piant in the Municipality to treat domestic
sewage/septage. However, the survey shows that 99% of the sampled HHs
showed an interest in improving the septage management system and are
interested to pay for it.

Solid Waste
The majoisources of waste generation in the project town are households, hotels,
ho;c@af market areas, meat stores, groceries, clothing/ fancy stores/tailors etc.
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53.6.3

a)

187.

b)

188.

The survey revealed that 95% of househelds are disposing domestic solid waste
in pits near to the house whereas 2.3% of households use private collectors. It
was observed that the respondents have sufficient knowledge about improperly
managed solid waste that may affect public health and the surrounding
environment. The details on the practice of disposal of solid waste is given in the
following table. These details will help to decide the methods of solid waste
disposal during construction phase.

Table 30:Solid Waste Management Practice

Ward Total| %
8.N.| Waste Management Practice
1 2 4 §| 9

1 | Pit Near to House 7 8 8| 7 7 4 41 95.3
2 | Private Collector 0 0 110 G| O 1 2.3

Pit/Container managed by
3 | vDC/Municipality 0o jo|ojt 00 1} 23

Total 7 8 gl 8 71 4| 43 100

Source: Socic-econornic survey, 2075016

ODF Situation in Service Area

Rupakot Majhuwagadhi Municipality has already been declared as Open
Defecation Free (ODF) area. This indicates that people of the project town are
quite aware about safe sanitation activities.

Local Institutions

Existing Institutional Situation

The main institutions involved in water supply and sanitation sector in the project
area is Dikte! Bazaar Water Supply & Sanitation Committee (Previously registered
as Rambha Khola Majh Khola Small Town Water Supply & Sanitation User's
Committee), Khotang and Water Supply Sanitation Division Office (WSSDQ),
Khotang. WSSDO, Khotang has been actively supporting the WUSC to operate
the existing water supply system and carry out different WASH activities in the
project area. It has been providing both financial and technical support for large-
scale maintenance and providing pipes, bleaching powder and human resource as
and when needed basis.

Water Supply and Sanitation User's Association

The WUSC has been reglstered in Water Resource Comn'nttee Khotang in 2054
SC /Act -2049 and Water Re!'.ource Rules, 2050.

'): " -
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The certificate of the registration is included in Annex 3. The WUSC s
involved in management and improvement of the water supply system in Dikiel
Bazaar. Similarly, the renewal of WUSC and annual general meeting has been
carrying out regularly.

189. The name list and position of the existing WUSC are given in the table given
below:

Table 31: Members of Diktel Bazaar Water Supply and Sanitation Users Committee

S.N. Name Position
1 Mr. Gajurman Rai Chairperson
2 Mr. Dhan Kumar Joshi Vice Chairperson
3 Ms. Prabha Rai Secretary
4 Mr. Navaraj Joshi Treasurer
5 Mr. Chatra Kumar Bajimay Member
6 Mr. Rajendra Kumar Shrestha Member
7 Mr. Krishna Prasad Acharya Member
8 Ms. Binita Shrestha Member
g Ms. Nirmala Acharya Member

Source: Socio-economic survey, 2015/016
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o ‘6. ANALYSIS OF ALTERNATIVES . _ J
6.1 With- and Without-Project Alternatives
190. 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 alternatives that
includes "Without Project” or "Do-nothing" Alternative and “"With Project”
Alternative.

6.1.1 Without-project’ or ‘do-nothing’ alternative

191. "Without Project’ or "Do-nothing" Alternative carried out study on the existing
water supply system to analyze the condition of the project town in the absence of
the proposed project.

192. The study shows that the residents of the project area are consuming either
untreated or partially treated water from the existing water supply system.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 unsafe and untreated
water. This will result in the health hazards in the project area that will in turn
expose the surroundings to environmental problems.

193. The existing water supply system in 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 will compel 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 outbreak of diseases like
Typhoid, Cholera, Dysentry etc. This may in turn result in various environmental
problems.

194, 'Without Subproject’ or ‘Do-Nothing’ alternative will toughen the chance of the
occurrence of the abovementioned threats to the environment of the project area.
Without subproject, people of the project area will continue to consume the

partially treated or untreated water from the existing water supply system. This
may increase the risk of b me{jgk (iﬂ.tkytgn resulting health is"isues' that will
obviously have impact on (" héalth, animal health and the heaith of the
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195

196.

6.1.2
197.

ecosystems. Similarly, ‘Do-Nothing’ alternative will 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”, (jiij) Goal of National Urban Water Supply &
Sanitation Sector Policy,2008 { Final Draft) to ensure the socio-economic
development, improved health status and quality of life of urban populations,
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 to safe drinking water and basic sanitation.

Beside this, ‘Do-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 will be irrational to ignore the hardship that locals of this project town are
facing for safe reliable and potable water. Hence, ‘Do-Nothing’ alternative will not
be better option to be followed in order to get rid of the anticipated environmental
impacts as these environmental impacts can either be avoided or minimized by
suitable mitigation measures,

With Project Alternative

With Project Alternative was also 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
8,063 populations as per base year 2018 A.D. There is provision of water
treatment system in this project which will ensure the balanced health condition of
the people of the project area through consumption of well-treated drinking water.
Similarly, the adequate supply of water will encourage people to use water
generously for sanitation practice ensuring good hygiene of the people. The study
also shows that there is provision of intermittent water supply system to the public
while for government offices, it is continous system. This partiality makes the
exisitng system unreliable. This unreliability will be overcome by the proposed
project through 24 hours water supply to each household as well as other

TAEC/ACON

73




IEE Report of Diktel WSSP

198.

199.

6.1.2.1

200.

201.

institutional bodies. Hence, in overall, the ‘with subproject alternative’ will result in
the improved public health and living environment that will contribute to improved
quality of life in the project municipality.

Hence, the ‘with project’ alternative will contribute 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 {Article 35), fulfilment of Goal of National Urban Water
Supply & Sanitation Sector Policy,2009 (Final Draft) and the delivery of Nepal's
commitment to SDG 6.

Along with this, the limitation of "Without Project' Alternatives regarding
continuous water supply system, treatment system and susceptibility to water
bormne diseases leads to opt for "With Project’ Alternative. The proposed sub
project will be the best alternative to overcome the aforementioned threats that is
likely to occur in the absence of this subproject. This "With Project” Alternative aiso
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.

Alternatives Retative to Planning and Design

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 Diktel WSSP, the
development of system alternatives has been done using alternate system layouts
keeping other parameters constant.

Alternative Sources

The environmental factors of the water source will also help to choose the best
alternative source to be adopted for any proposed project. These factors include
Possibility of Source Depletion, Location of source, Susceptibility of source to the
erosion etc. Regarding this proposed project, there are various alternative sources
available in the nearby vicinity to meet the overall demand for this project. As per
feasibility report, use of exisitng sources has been propqgéd" fo integrate the
exisitnqng.ygt%@ to the proposed system. The detailed designi.r._epo_rt shows that the
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202.

203.

204.

205.

iii)

206.

207.

cumuiative discharge of the exisitng sources is about 8 Ips only which is not
sufficient for the proposed project and requires additional discharge from new
sources. As per alternative analysis, two alternatives have been used.

The first alternative considers the use of existing sources (3.5 Ips from Majh Khola
and 4.5 Ips from Rambha Khola} and tapping new sources (5 Ips from Kaule
Khola). The system has been designed as a gravity system in which water from all
these sources is conveyed to the WTP under gravity.

The second alternative considers the use of existing sources as in the first
alternative (3.5 Ips from Majh Khola and 4.5 |ps from Rambha Khola) and tapping
new sources (6 Ips from Chhebe Khola near Triveni Ghat) by pumping system.

All the sources proposed in both alternatives are environmentally safe.

Alternative Design

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. There is no such difference among the proposed
alternatives. The main difference is in use of different sources with different
intakes, water treatment facilities, transmission pipelines and allied structures for
the transmission system.

Selected Alternative Scheme

The first alternative (Alternative I} is a gravity system while the second alternative
{Alternative 11} comprises of pumping system from intake to Diktel Bazaar as the
proposed source Chhebe Khola is located at lower elevation (1201m). Technically
both alternatives are feasible. Environmentally, they are not much different and
both of the alternatives have no such environmental issues too. Socially, both
alternatives are on equai footing.

The financial analysis of these two alternatives have been carried out. The
analysis shows that the proposed water tariffs are affordable and fall below 5% of
the monthly income for all income categories in Alternative |. But, in Alternative |,
the monthly tariffs are not affordable in all income categories. This indicates that
the Alternative |I is unfeasible option for the project town as per financial
assessment. Hence, Alternatwe I h\as been-selected as the best feas:ble altmative

i
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as this alternative is technically, environmentally and financially feasible.The

comparison of these two alternatives have been presented in the table given

below which provides the basis of selection of best alternative:

Table 32; Cost Comparisons of Various Alternatives Based on Feasibility Report

S.N. Particulars Alternative i Alternative ||
1 Total Capital Cost in NPR 322,402,783 420,034,926

2 Annual O&M Costs in NPR 4,232,360 7.215,156

3 Total Base Year Population (No) 8,069 8,069

4 No. of Service Connections (No.) 1,049 1,049

5 Length of Transmission Main (m) 26.55 22.87

6 Length of Distribution main (m) 23,572 23,572

7 Capital Cost/Pop served 39,956 52,055

8 Capital Cost per HH 307,343 400,415

8 Q&M Cost/Pop Served 524.52 894.18

9 Affordable in all income categories (monthly) <5% > 5%

10 | Remarks Feasible

Alternative J

Source: Detailed Engineering Design Report, 2018
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7. ANTICIPATED ENVIRONMENTAL IMPACTS .

208. 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, i) Impact on Biclogical 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 .

71 Beneficial Impacts

209, The development of water and sanitation facilities will have numerous beneficial
impacts on individuals as well as to the entire 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:

711 Impact on Socio-economic Environment
7111 Construction Phase
a) Employment Generation

210. The project will generate direct employment opportunities to the local people of the
project area. The construction activities of the proposed project will offer the locals
a grand opportunity to be engaged in the proposed project activities as either v
skilled or non-skilled workers in terms of their proficiency. The main target group
for this benefit is People relying on daily wages. The socioeconomic survey shows
that 1.51% of total households have to rely on daily wages. Hence, this project will
be beneficial to this 1.51% of total households. The amount of money earned by
the local people will somehow increase the local economy thereby reducing the
chances of seasonal migration of the local people depending upon daily wages
works to survive. To augment such benefits, priority will be given to employing
local laborers as far as possible.

b
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212.

7.1.1.2

213.

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

Skill Enhancement

The construction of the project will not only provide direct employment
opportunities but also ensure the transfer of skills and technical proficiency to the
local workforce. The project activities such as construction of treatment plant,
valve chambers, buildings etc. will provide transferable skills. In future, these skills
will be a plus point for the locals in any relevant work as such. Such benefit will be
augmented by making a proper work plan and code of conduct during the
construction period. Hence, this benefit is targetted to the local people relying on
daily wages and those to be involved 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 will directly add in building business opportunity within the
area. As construction work involves a lot of human resources, some shops about
food items and, agriculture and livestock product will gain a momentum in the
vicinity of the construction site. This will boost the local trade and business sector.
The main target group for this beneficial impact is local people involved in local
business sector. The socioeconomic survey shows that about 26.88% of total
households are involved in business. Hence, the enhancement of local trade &
business opportunity will be fruitful to these people.

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

Operation Phase

Improved health and hygiene

Deteriorating water quality and unsanitary conditions 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 thié"condition will be
well maintained in the future too. The provision of water treatment plant under the
proposed prolect componwowde solution to thls uncertamty Aﬂer the
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214.

c}

215.

implementation of the project, easy access to safe & potable water will maintain
the health & hygiene of the local people. This will also help to reduce the chance
of occurrence of water-borne communicable diseases within the project area in the
future. This will also help them in bringing a decrease in medical expenses that
may require to be incurred if any incidence of water borne diseases is observed.
To enhance such benefits, the regular maintenance of the water supply and
sanitation components should be done so that the project operates smoothly and
the benefits are intact. As this proposed project aims to provide safe, reliable &
potable drinking water to the proposed service area of the project town, the main
target group of this beneficial impact will be beneficiaries or people residing in the
service area of this proposed project.

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

Increased economic opportunity

After the completion of the project there is a possibility of migration of people from
rural areas towards the town due to reliable water supply facilities and transcend
opportunities. The increased economic level will add great value to the land
thereby uplifting their economic status. These benefits can be maximized by
ensuring regular maintenance of the water supply and sanitation components and
by promoting land development activities in the area. The main target group for
this beneficial impact will be people of the service area involved in business &
industry.

The impact is indirect in nature, local in extent, medium in magnitude and
long-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 Inclusion. The proposed project will be able to
enhance this social empowerment through easy access to safe & potable water
and 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.
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216.

217.

218.

219.

220.

As per the sampled household survey carried out in 2015/016, 91.1% of female
are observed to be involved in water fetching & storage while only 56.33% of male
are said to be involved in this activity. This indicates that women are highly
responsible for fetching water in comparison to the men. As the proposed project
aims to provide water supply service to each household, easy access to safe &
potable water through the implementation of this proposed project will contribute
towards their betterment. It is because the time that may be spent for fetching
water will be saved and could be utilized in various other activities. The improved
water supply system will contribute towards their better health and hygiene
through the provision of safe & potable water. This will in turn ensure the
maintenance of health & hygiene of other family members as the sampled survey
also shows that 80.4% of female are involved in taking care of family members
especially children and senior citizens.

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 20 given above, two female members are appointed as general member of
Dikte! Bazaar Users and Sanitation Committee. This will allow them to involve in
decision making process.

The proposed project also expects to enhance the condition of underprivileged
people (Dalits & Poor People). There is no provision of water supply service to
each household in the existing water supply system. Hence, Dalits & poor people
are deprived of water supply service. But, the proposed project has considered
each and every household of the proposed service area. Hence, this proposed
project has also prioritized Social Inclusion.

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

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

To sustain the positive outcomes, effective operation, and maintenance guided by
an O&M manual that contains Water Safety Guide, among othars- is- essential.
Contlnulng hands—on tramlng of W MP implementation partlcuiarly water
| /*\ j o
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quality monitoring is necessary. The summary of impact matrix of beneficial issues
of the project is given in Table 33.

Table 33: Summary of Impact Matrix of Beneficial Issues of the project

Impact Rating

Beneficial Impacts Nature | Magnitude | Extent | Duration Rating
Construction Phase
Employment Generation D H@E0) | L0y | sT) | Ve S(‘ags")‘ﬁca"‘
Skill Enhancement ID M@0y | L0} | LT(oy | VeV ‘?’ggo';iﬁca"t
Local Trade and Business D M@20) | Loy | LT(o) | VeV ?L%’;iﬁ"a"t
Operation Phase
Improved Health and Very Significant
Hyaiene D H (60) L(20) | LT(20) (100)
Increase Economic Very Significant
Opportunity ID M (20) L(20) | LT(20) (80)
Women empowerment ID L (10} L (20) LT (20) Significant (50)

Source: IEE Field Study,2015

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 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
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7.2

7.2.1
7.211
a)

221.

7.21.2

222.

223.

b)

224.

Adverse Impacts

Impact on Physical Environment
Design Phase

Soil Erosion & Slope Instability

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.

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

Construction Phase
Erosion & land surface disturbance

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 hills.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.

Similarly, the construction of Internal Access Road will resuit in Slope Instability
and Landslides due to site clearance and earthwork excavation works. However,
its impact will not be significant as minimal length i.e., 500m for this approach road
has been proposed

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

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 runoff. This leads to destruction of vegetations, damage to
agricultural lands and destruction to property at downhill through direct deposition.

The impact is direct in nature, local in extent, medium in,._-fhégni_tude and

short-term in duration.
; y@@’b%”‘/

i

i

TAEGACON IV . 7~ o T wm



IEE Report of Diktel WSSP

c)

225.

226.

d)

227.

e)

228.

Air Pollution

There will 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, loading and unloading of natural aggregates; (iv) movement of
construction-associated vehicles; (v) on-site rock crushing and concrete mixing;
{vi) burning of firewoods for cooking & heating in work and labour camps and (vii)
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.

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

Noise

Noise-emitting construction activities include earthworks, rock crushing, concrete
mixing, demolition works, movement and operation of construction vehicles and
equipment, and loading & unloading of coarse aggregates. The significance of
noise impact will be high in areas where noise-sensitive institutions such as
healthcare and educational facilities are situated.

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

Generation of solid waste & waste 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
surroundings. 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.
Unmanaged solid waste &effluent from workers camp may contaminate the
surroundings. it is not possible to avoid this impact, however, i_t;;ié' hﬁt.impossible
too if provisions are envisioned with regular &’proper monitoring'a__qtivitie's.
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229.

9)

230.

231.

h)

232.

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

Accidental Leakage or Spillage of Stored Fuel/Chemicals

During construction phase, there will be requirement of storage of fuel/chemicals.
During the process of storage and handling process, there is possibility of
accidental 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.

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

Impact on Land Use Pattern

The construction of the proposed project components will occupy significant area
of the land within the core area. This will 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 will be direct in nature.

As the construction works of the proposed water supply project start, there will be
possibility of influx of people from the nearby areas of the project town to this
project town. This will in turn increase the population of the project area which may
lead towards change in land use pattern but in haphazard manner. Arable land
may be converted to settiement areas. Unstable land may also be used for
planned areas. Hapazard cutting of sloped areas may be done to increase
settlement areas. The unmanageable land is the main reason behind the
destruction of the environment. The effect will be indirect in nature.

The impacts are indirect & 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 constructlon actmt:es that includes

earthworks, backfilling,stockpiling etc.This can ha?a\s:gmf icant consequences like
Localised Flooding, Chanpel@j%@ndshﬂes éte. | L

s
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i)
233.

234.

7.2.2
7.2.21
a)

235,

236.

237.

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.

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

Impact on Biological Environment
Construction Phase

Impacts on Flora and Fauna

The construction activities may affect the nearby flora & fauna, however, the effect
may be insignificant. Similarly, there is no requirement of cutting trees except
clearing of some bushes and shrubs. Similarly, during pipe laying works, some of
the top soil may be lost.

The construction of Internal Access Road will also have impact on flora through
certain loss of vegetation due to clearing activities.

Haphazard site clearing, parking, movement of construction vehicles, use of
various equipments, stockpiling, illegal harvesting of forest resources as fuel
(NTFP) for cooking by workers and hunting of animals by workers will result in
unnecessary loss of vegetation & fauna beyond Project footprints.

The impact is direct in nature, local in extent, medium in magnitude and

short-term in duration.
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b)
238.

239.

7.2.21
a)

240.

7.2.3
7.2.3.1

241,

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 Intake on the bank of Kaule
Khola and for WTP near Thapagaon Nigale and the rehabilitation works of the
existing intakes at Rambha Khola & Majh Khola may also contaminate the river
quality affecting aquatic habitat.

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

Operation Phase

Impacts on Aquatic Life

The effluent produced 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
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
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 nearby rivers like Chhyap
Khola, Rambha Khola, Majh Khola, Kaule Khola, Chhebe Khola and various other
rivulets to be polluted due to the chance of disposal of solid wastes by the workers
and poor sanitation behavior of the workers. This will lower the water quality of
those water bodies.Polluted water bodies will be 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.
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242,

7.2.3.2
a)

243.

b)

244,

7.24
7.244

245,

Similalrty, some sections of the distribution pipeline will cross small water bodies,
exposing these resources to risks of pollution caused by poorly managed
construction sediments, wastes and hazardous substances.

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

Operation Phase

Impacts on Quality of Water Stored in Reservoir

Irregularity in the supervision of the operation of distribution system may lead to
excessive algae growth in service reservoir which may produce 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 Phase

Structural Instability

Cracking of structure leads to facility failure and public discomfort due to

construction of water supplycomponents in high earthquake zones. Though this
impact will be experienced during operation phase, this should .- considered
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b)

246,

c)

247.

d)

248.

during design phase so that such possibility of structural failure can be reduced to
greater extent.

The impact isindirect in nature, local in extent, medium in magnitude and
fong-term in duration.

Poor Disposal of Sludge from Reservoirs & Treatment Plants

During design phase, if proper place for disposal site for the sludge from the
reservoirs & treatment plants is not considered then, there is possibility of
generation of nuisances to the surroundings.

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

Health & Safety of Community & Workers

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

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

Damage to the existing utilities

During construction phase, if the proposed pipefines interfere any of the existing
utilities, there is greater possibility of those utilites getting damaged. This will
create discomfort to the people getting faciliies 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
appears during construction phase, its mitigation measure should be considered
during design phase. Hence, this impact is categorized for design phase.

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

TAEC/ICON JV

}@@%L/"

N 88
gl




IEE Report of Diktel WSSP

7.24.2

a)

249.

b}

250.

251

Construction Phase

Community health and safety hazards

Overall, communities will be exposed to cross-cutting threats from construction’s
impacts on air and water quality, ambient noise level, mobility of
people/goods/services; accesses to properties/economic activities/social services:
service disruptions, etc. Communicable and transmittable diseases may potentially
be brought into the community by construction workers.

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

Workers’ Health and Safety Hazards

Workers will also be exposed to the cross-cutting threats of the impacts above
during 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.

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

Traffic Congestion

The core Diktel bazaar area may be susceptible to traffic congestion during
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 .

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

1,
1
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d)

252.

e)

253.

254,

Disruption to Local Vendor's Business

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.

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

Mobilization of Child Labor

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.

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

Impacts on the Sustainability of Works

Nepal is a seismic prone country. it is the geographical location of Nepal that
makes it extremely susceptible to seismic activity from the nearby Indian and
Tibetan plates. Historically, Nepal has been prone to significant disasters resulting
in mass destruction and claiming thousands of lives. Most recently, on 25 April
2015, a 7.8 magnitude earthquake struck in Gorkha district that resulted in the loss
of life of thousands of people. As per Nepal Disaster Management Reference
Handbook (2017).Center for Excellence in Disaster Management and
Humanitarian Assistance this devastating earthquake affected over 50 districts in
Nepal. Khotang, the project district could not remain untouched from this disaster.
Nepal is still experiencing repeated but random tremors of various magnitude.
Hence, we cannot ignore the fact that there is high possibility of occurrence of
such seismic events in the future at the_.-g[bjegt-town. If this occurs during the
construction period of the proposed gmject .thi_s_ may cause damage to the
unsettled/unfinished/uncured and/or cofnpleted structures affecting their structural
integrity. h L e
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The impact is direct in nature, local in extent, high in magnitude and short-
term in duration.

9) Damage to the existing utilities
255, During the construction phase, while excavating the earth, there is possibility of
the existing water supply distribution pipelines getting damaged in a few places
particularly in the market area. This will obviously create discomfort to the people
and people will be deprived of regular facilities they are getting from the existing
utilities.
The impact is direct in nature, local in extent, medium in magnitude and
short-term in duration.
7.24.3 OperationPhase
a} Occupational Health and Safety Hazards
256. Worker's exposure to, andfor mishandling of chemicals and other hazardous
substances pose health and safety hazards.
The impact is indirect in nature, local in extent, medium in magnitude and
fong-term in duration.
b) Delivery of Unsafe Water
257. Unsafe water delivered due to any one or combinations of the following will have
impact on public health: (i) accidental human error in chiorine dosing; (ii)
accidental spill of hazardous substances; (iii) 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 treatment process.
The impact is direct in nature, local in extent, medium in magnitude and
long-term in duration.
c) Impacts on Consumer’s Health
258. Irregularity in the supervision of the operation of distribution system.may fead to
excessive algae growth in service reservoir which may produogf{b_)éins causing
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serious iliness 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.

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

d) Non-sustainability of Services or Completed Works

259, This issue will arise with the Operator's disregard of the impacts of the following
during operation: (i) climate change-induced drought; and (i) seismic events.

The impact is indirect in nature, local in extent, medium in magnitude and
fong-term in duration.,
The summary of impact matrix of adverse issues of the project is given in Table

34,
Table 34: Summary of Impact Matrix of Adverse Issues of the Proposed Project
Impact Rating ]
Adverse Issues Nature | Magnitude | Extent | Duration | Rating
A} Impacts on Physical Environment
i) Design Phase
Soil Erosion & Slope .
Instability D M (20} L (20) ST (5) | Insignificant (45)
if) Construction Phase
Soil Erosion & Land Surface N
Disturbance D M (20) L (20} ST (5) 1 Insignificant (45)
Spoil Disposal D M (20) L (20) ST (8) | Insignificant (45)
Air Poliution ID meo | rReoy | ste | Ve S(ggs';'ﬂ"a"t
. ignifi
Noise D Heo) | Leoy | sTE) | e 9(’;395“)' cant
Generation of Solid Waste &
Wastewater from the o
construction site & worker’s D M(20) L(20) | LT(20) | Significant (60)
camp
Accidental Leakage or
Spillage of Stored D M (20) L{(20) | LT{(20) | Significant (60)
Fuel/Chemicals
impact on Land Use Pattern | D&ID M (20) L(20) | LT(20) | Significant (60)
Disruption to Natural .
Drainage D | MI(2Q) L{(20) | LT(20) | Significant(60)
Haphazard Disposal of . N
Dismantled Debris D M(20) | L(20) '-T (20) | Significant (60)
B) Impacts on Biclogical I DR I g
Environment i IR AT
. 2,
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Adverse Issues . impact Rating
Nature | Magnitude | Extent | Duration Rating

i} Construction Phase

Impacts on Flora and Fauna D M (20) L (20) ST (5) | Insignificant (45)

Impacts on Aquatic Life D M {20) L (20) ST (8) | Insignificant (45)
il) Operation Phase

Impacts on Aquatic Life D M (20} L (20} | LT (20) | Significant (60)

C) Impacts on Chemical
Environment

i} Construction Phase

Impacts on Water Quality of D M (20) R60) | ST(5) Very Significant

the nearby rivers (85)

i) Operation Phase

impacts on Quality of Water -
Stored in the reservoir M (20} L(20) | ST(5) | Insignificant (45)

Impact on Water Bodies D M (20) L{20) | LT {20y Significant (60)

D} Impacts on Socio-
economic Environment

i) Design Phase

Structural Instability ID M (20) L(20) | LT (20} | Significant (60)
Poor Disposal of Sludge from
Reservoirs & Treatment ID M (20) L{20) | LT (20) | Significant (60)
Plants
Health & Safety of .
Community & Workers ID M (20) L(20) | LT (20) | Significant (60)
Damage to the existing
facilities & False Claims by D M (20) L (20) ST (58) | Insignificant (45)
the people
ii) Construction Phase
Community Health and L
Safety Hazards ID M (20) L (20) ST (5) | Insignificant (45)
Workers’ Health and Safety _—
Hazards ID M (20) L {20) ST (5) | Insignificant (45)
Traffic Congestion D M (20) L (20) ST (5) | Insignificant (45)
Disruption to local vendor's N
business M (20) L {20) ST (5) | Insignificant (45)
Mobilization of Child Labor ID M (20) L(20) [ LT (20} | Significant (60)
impacts on the sustainability Very significant
of works D H (60) L (20) ST (5) (85)
Damage to the existing I
tacilities D M (20) L. {(20) ST (58) | Insignificant (45)
iii) Operation Phase
Occupation Health and _
Safety Hazards ID M (20) L(20) | LT (20} | Significant (60)
Delivery of Unsafe Water D M (20) L(20) | LT (20} | Significant (60)

Impacts on Consumer's

Health M(20) | L{20) | ST(5) | Insignificant (45)

Non Sustainability of
Services or Completed Works

ID M(20) | L(20) |.£T{20) | Significant (60)
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Source; IEE Field Study, 2015

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 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

260. The above given table shows that Air Pollution, Noise Pollution, impacts on Water
Quality of nearby rivers and Impact on Sustainability of Works are evaluated as
“Very Significant”. However, if the mitigation measures for these impacts are
properly adopted, these impacts would not be problematic for the project
implementation. Apart of this, the Table 34 also shows that some impacts are
insignificant & some are significant. The best way to avoid these impacts is to
follow the appropriate mitigation measures and to implement them effectively. The
proposed mitigation measures of each of the above mentioned adverse impacts
are discussed in detail in the Chapter 8.
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8. MITIGATION & AUGMENTATION MEASURES

8.1 Impact on Physical Environment

8.1.1 Design Phase

a) Soil Erosion & Slope Instability

261. The mitigation measures can be as follows;

» Incorporate measures and sites for handling excessive spoil materials

» Incorporate drainage plan in final design
PMO,RPMO& DSMC are the main responsible bodies to carry out the above
mentioned mitigation measures

8.1.2 Construction Phase

a) Erosion & land surface disturbance
262, During construction, precautionary measures will be taken, proper & prompt
backfilling trenches will be done, and the excavated soil will 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

263. During construction of Internal Access Road, Soil Erosion & Land Surface
Disturbances will be mitigated through appropriate slope protection measures like
Gabion Wall Construction, Retaining Wall Construction and Construction of
Drainage Structues.

b} Spoil Disposal

264, Spoils should be safely disposed by adopting the following mitigation measures:

» Follow Spoil Management Plan as included in Annex 2E.

¢ Use of excess Spoil or Soil for filling depressed areas or borrow pits wherever
possible.

» Appropriate disposal of Spoil at the designatéd places.
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265.

d)

266.

» Spoils should not be disposed on natural drainage paths, canals and other
infrastructures.

e Provision of toe walls and retaining walls to protect the erosion of disposed
spoils.

« Provision of proper drainage, vegetation and adequate protection against
erosion at the Spoil Disposal Site.

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 cannot be done
immediately, spreading of crushed gravel over backfilled surfaces; (iv) during
demolition, watering of exterior surfaces, unpaved ground in the immediate vicinity
and demolition debris; (v) signage at active 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 sclid waste by the
workers; (ix) Use of Vehicles complying with NVMES 2069, (x) Use of
equipments/machinery that comply with applicable emission standards of GoN
i.e. NAAQS, 2012, (xi) Use of Diesel Generators complying with National Diesel
Generator Emission Standard,2012 and (x) Supply of clean cooking fuel to
workers instead of allowing them to use firewood for cooking by the concerned
contractor.

Noise Pollution

The measures to mitigate the noise pollution inciude: (i) using equipment that
emits the least noise, well-maintained and with efficient mufflers; (i) restricting
noisy activities to daytime and overtime work to avoid using noisy equipment; (iii)
fimit engine idling to a maximum of 5 minutes; (iv) spread out the schedule of
material, spoil and waste transport; (v) minimizing drop heights when loading and
unloading coarse aggregates; (vi) Use of Vehicles complying with NVMES,2069
B.S.; (vii) Use of equipmentsimachinery that comply with applicable emission
standards of GoN i.e., National Noise Standard Guidel;ﬁ‘;fé:- éb12; and (viii) Use of
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Diesel Generators complying with National Diesel Generator Emission
Standard, 2012
e) Generation of solid waste & waste water from construction sites and

worker’'s camp

267. The mitigation measures for this impact is briefly described below:

Construction Wastes:

>

A A A 4

>

»

Adopt 3R (Reduce,Reuse & Recycle) concept

Ensure storage areas are secure, safe and weatherproof.
Management of Reusable Wastes

Sale of Recyclable wastes to Scrap Dealer

Avoid over ordering of construction materials to the extent possible. This
will be challenging as it requires strong coordination with the concemed
contractors as it cannot he made mandatory. However, it is not
impaossible 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 & Effiuent from Worker's Camp:

»

Adopt Segregation of Solid Waste (3R Concept) on the basis 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 & Incineration. If these two processes are not possible
then, the wastes shall be either managed by handing over these wastes
to the municipality waste collectors who will finally dispose those wastes
to the landfill sites of the project town or by disposing those wastes to
the burial pits at suitable place.

Non biodegradable wastes like glassplastics & metals shall be
managed by reusing them for site use or selling them to scrap dealers
instead of disposing them. W
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268.

9)

269.

v}

» Strict Prohibition on open incineration of solid wastes & Strict Prohibition
on use of plastic materials to minimize the quantity of plastic wastes as
much as possible.

» Construct the temporary latrines with temporary soak pits & septic tanks
within the camp site for proper disposal of sewage.

» Provide temporary but proper drainage system for proper outlet of waste
water generated from cooking practices adopted by the workers.

> 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 will not be ensured at the time of
construction.

Accidental Leakage or Spillage of Stored Fuel/Chemicals

The mitigation measures for this impact is briefly described below:

Provision of well managed storage site.

Organize awareness programs for the workers responsible for handling
fuel/chemicals prior to the construction works.

Supervise workers to handle fuel/chemicals properly.

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 to soak up the fuel/chemical. So, availability of saw dust, sand or dry soil
should be ensured in the store.

Regular Inspection Visit to the storage site to inspect the leakage of the stored
container of fuel/chemical

Impact on Land Use Pattern

The mitigation measures for this impact are as follows:

Selection of barren and public land only for the construction of project
components.

Avoid the acquisition of private and agricultural land for the construction of project
components.

Monitoring on the haphazard land use & planning by the conc:erned authority. -
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h) Disruption to Natural Drainage
270. 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 place.

» Restore natural drainage system if the drainage system during construction is

blocked.
i) Hapbazard Disposal of Dismantled Debris
271. 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} concept to minimize the quantity of
dismantled debris.

» Sale of Recyciable Wastes to Scrap Dealer

8.2 Impact on Biological Environment

8.2.1 Construction Phase

a) Impacts on Flora & Fauna
272. The mitigation measures for this impact include:
(i) Replace the excavated top soil to its original position after the completion

of pipe laying works
(i) Re-vegetating disturbed slopes and grounds, as applicable

(iii) Awareness programs regarding conservation of existing flora & fauna, to
the workers and the community;

(v)  Regular Monitoring by DSMC & PMO

b) Impacts on Aquatic Life
273. The mitigation measures for this impact include: i) Strict Monitoring on the daily
activities of workers ; ii} Provision of temporary but well equipped toilets; iii)
Restriction to workers from fishing; iv) Adopt measures mentioned above in
section 8.1.1 (e) for the solid waste management
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8.2.2 Operation Phase

a)

274,

8.3
8.3.1

275.

276.

Impacts on Aquatic Life

The mitigation measures for this impact are as follows:

> Direct discharge of the raw siudge to the water bodies will be discouraged
through strict monitoring to the operators involved.
> Proper Implementation of Water Safety Plan (WSP).

Impact on Chemical Environment

Construction Phase

Impacts on Water Quality of the nearby rivers
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
nationa! standards and codes to allow for maximum retention of septage. This
includes ensuring septic 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 will not be where food crops are grown. The sanitation
condition will be maintained to deter flies, mosquito breeding, free from odor. The
septage disposal site will ensure no disturbances to nearby community forests.

In additional to this, other mitigation measures include

disposing of spoils or excess soils as free filling 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 ” -

adopt measures mentioned above in the section 8.1.2 (e) for the solld waste o

management
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277.

8.3.2

278.

b)

279.

8.4
8.4.1

280.

281.

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.

The contractor, RPMO& DSMC are the main responsible bodies to carry out the
above mentioned mitigation measures.

Operation Phase

Impacts on Quality of Water Stored in Reservoir

The mitigation measures for this impact are as follows:

» Proper Implementation of Water Safety Plan (WSP).
» Removing of Algae grown within the reservoir at regular intervals by the O &
M team deployed by the WUSC,

Impacts on Water Bodies

The mitigation measures for this impact are as follows:

» Disposal of raw sludge to the appropriate landfill sites of the proposed project
town

» Use of raw sludge for agricultural land.

» 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

Design Phase

Structural Instability

This impact can be mitigated through proper design of each & every component
as per standard and code of practice.

PMO, RPMO & DSMC are the main responsible bodies for the adoption of this
mitigation measure.
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b)

282.

283.

284

8.3.2
a)

285.

b)
286.

287.

Health & Safety of Community & Workers

The mitigation measure for this impact involves;

> Preparation of training manuals in Nepali with sketches on community
health and safety and potential occupational health and safety.

PMO,RPMO& DSMC are the main responsible bodies to carry out the above
mentioned mitigation 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 utilities 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.

PMO,RPMO & DSMC/Contractor are the main responsible bodies to carry out the
above mentioned mitigation measures.

Construction Phase

Community Health & Safety Hazards

The mitigation measures for this impact include: (i) Contractor’s implementation of
EMP; (i} adequate lighting, temporary fence, reﬂecti'ng barriers and signage at
active work sites: (iii) Contractor's preparedness in emergency response; and (iv)
adequate dissemination of GRM and Contractor's observancefimplementaiion of
GRM.

Worker's Health & Safety Hazards

The mitigation measures for this impact include:

(i) Comply Labor Act (2017) of GoN; (i} Train all site personnel on environmental
health and safety; (iii} Provide Personal Protective Equipment (PPEs)to workers
that includes protective clothing, helmets, goggles and oihér equipments designed
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to protect the wearer’'s body from injury or infection and ensure their effective
usage; (iv) Require workers to wear high visibility clothes; (v) Exclude public from
worksites; (vi) Maintain accident reports and records; (vii) Make first aid kits readily
available; (viii) Maintain hygienic accommodation in work camps; (ix) Ensure
uncontaminated water for drinking, cooking, and washing; (x} Assure clean eating
areas; (xi) Make sure sanitation facilities are readily available, Provide medical
insurance coverage for workers; (xii} Provide adequate space and light to the
camp site; (xii) Adequate supply of potable water to the camps and good
sanitation within camps; (xiv) Provide medical insurance coverage for workers;
(xv) Provide orientation for guest visitors; (xvi) Ensure that visitors do not enter
hazard areas unescorted; (xvii} Ensure moving equipment is outfitted with audible
backup alarms; (xviii) Hearing protection equipment enforced in noisy environment
and (xix) Chemical and material storage areas need to be marked clearly.

c) Traffic Congestion

288. This impact cannot be avoided because the structure of the bazaar area is very
congested. However, this impact can be mitigated as follows;

» The trench for pipeline should not be abandoned and the contractor should
be recommended to backfill the trench immediately after completion of pipe
laying works.

» The contractor will be accountable to provide signage at appropriate
locations indicating available alternate access routes to minimize traffic
disruptions.

» The contractor will have to ensure access to shops and residences using
simple wooden walkways.

» The contractor shall follow the Traffic Management Plan, the sample of
which has been attached in Annex 2D.

289. The contractor and DSMC are the main responsible bodies to mitigate this impact.

d) Disruption to Local Vendor's Business

290. The mitigation measures for this impact includes;

» Avoid delay in construction works and Prompt Backfiling rifght after
completion of pipe laying works.
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291.

292

g)
293.

8.3.3
a)

294,

> 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 Prohibition Rules & Regulations,2006,
should be made.

Impacts on Sustainability of Works

After every seismic event, the contractor must conduct engineering investigation of
built structures and implement the necessary corrective actions immediately as a
mitigation measure for this impact.

Damage to the existing facilities

If during construction phase, this problem arises, then it will be the fault of the
people involved in construction works as this problem will be considered during
design phase. This problem will arise only if no carefulness is adopted by 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.

Operation Phase
Occupational Health and Safety Hazards

The mitigation measures for this impactinclude; (i) instaliation of clear, visible
signage in premises onsafety measures; and (i) setting up amechanism for the
quick response to spills of chemical and hazardous substances.
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b)

295.

c)

296.

d)

297.

Delivery of Unsafe Water

The mitigation measures for this impactinclude; (i) ensuring the correct operation of
water treatment plant to meet satisfactory water quality; (i) providing safe storage
for chemicals; (iii) 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 be followed.

Impacts on Consumer’s Health

The mitigation measures for this impact are as foliows:

» 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.

Non-sustainability of Services or Completed Works

As a mitigation measure, WUSC should monitor yield closely especially in the dry
season and during a climate-change-induced drought. After every seismic event,
WUSC should conduct engineering investigations of completed works and
implement the necessary corrective actions without delay. The mitigation measure
also involve Preparation of Emergency Response Plan and Immediate
Implementation of this plan after any seismic event.

g
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9. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION

|

9.1 Stakeholder Consultation & Participation
298. 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 7
and the minutes of various meetings undertaken during field visits are also
included in Annex 3.
299 This stakeholder consultation requires the analysis of stakeholders through the
identification of the potential participants and the methods of their involvement.
The table given below illustrates the concerned stakeholders of the proposed
project that will have either primary or secondary.
Table 35: Stakeholder Analysis & Mapping
S.N. Stakeholders Primary? Secondary? Stakeholders'Role or Interest Level of
Influance

1. Government of Nepal v It is the executive and central body. High

2. Ministry of Water Supply v It is the lead executive agency and High
(MoWS) . . .

is responsible for policy
coordination,guidance, review  of
programs, ensuring that all aspects
relevant to achieve the objective of
the project and for sustaining the
improved services to the required
evel.

3. ADB v it supports government of Nepal in Medium

improving and enhancing the existing
ater supply service.

4, |Department of Water v It is the lead implementing agency High
Supply and nd works under MoWS with the
SewerageManagement esponsibility of planning,

implementation,operation, repair &
maintenance of the proposed
roject.

2 Primary Stakeholders: people, groups and institutions affected positively (beneficiaries) or negatively
{involuntarily resettled) by the proposed program

3 Secondary Stakeholders: people, groups and institutions that are 1mportant mtermedtanes i the program
delivery process . .
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SN Stakeholders Primary’ Secondary® Stakeholders'Role or Inferest Level of
Irfluence

5 | UWSSP, PMO,RPMO & v 1: is responsible in successfully High

DRTAC implementing the proposed project

ctivities , establishing coordination
with ADB & GoN and managing day
ro day activites at municipality
levels.

6. | Town Development Fund v [TDF  will assist the project High
(TDF) municipality conducting financial

ppraisal of the proposed project
nd advice DWSSM on s
outcomes prior to the start of
detailed design process.

7. | Locai Bodies (DCC, v It is responsible for establishing High
Municipaity & Ward Offices) coordination with the implementing

8. | BSMC v It will assist PMQ & RPMO in the High
overall planning, implementation and
monitoring of the project activities
regarding enviconmental & social
safeguards requirements.

9. WUSC v It is responsible for O & M of the Righ
proposed water supply system. It will

Iso faciltate the concerned
Euthon‘lies during planning as well as

16. | Households (Families & v They are the main beneficiaries and Low
Individuals) are benefitted by the provision of

nhanced & imoraved continuous

11. | Contractors, Petty v it is responsible for bidding for works Low
Contractors and involved in the construction of the

proposed project.

12. | Local v This group will be benefitted through Low

Technicians/Plumbers the increased work
opportunitiesrelated to  construction
works of the proposed project.

13.| Unemployed Locals v This group will be benefitted through Low
the increased work
opportunitiesrelated to  construction

14.| Local Vendors v This group will be affected by the pipe Low
laying works for the distribution
network of the proposed project at the
core bazaar area.

15. | Schoois & Hospitals v This group will be benefitted by the Low
provision of enhanced and improved
continuous water suppy service.

16. | Commercial v This group is benefitted by enhancing Low
Estabiishments (Private heir business by supplying items to
Enterprises) he construction employgs regarding

. heir basic needs.. o =
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SN

Stakeholders Primary? Secondary®

Stakeholders'Role or interest

Level of
influence

17.

Scrap Vendors v

This group will be benefitted by

Low

purchasing the recyclable wastes
generated from the construction
Eactivities as well as from workers
mp.

18. | Local Leaders

trang coordination between the local
people and the project authority.

300.

9.2

301.

vi.

Source: IEE Field Study 2015 and DEDR & DDR, 2018

The consultations were carried out on various dates at varous locations within the
project town for the discussion of the anticipated environmental impacts that may
result from the construction of the proposed Diktel Water Supply & Sanitation
Project. The consultations were undertaken with key stakeholders that includes
Local Bodies, Beneficiaries Households, TDF, PMO, RPMO & DRTAC in line with
ADPB's requirements pertaining to environment and social considerations. The key
concerns of the people related to the project that includes Implementation of the
safeguard policy framework in field level, Delivering the information regarding
safeguard activities to local level, Willingness to pay, Upfront cash collection and
People’s participation in project implementation were discussed.

Major issues raised by the stakeholders

The major issues raised by the key stakeholders during stakeholder consultation
are as follows:

The project town is in need of safe, reliable and potable water.

Water shortage problem is acute in Dikiel Bazaar area especially during dry
season.

People of the project town are relying on untreated but occasionally disinfected
water.

The operating system of the existing water supply system is good but the supply
system is intermittent for public only while for government offices, the supply
system is continuous. This partiality should be disregarded by this project.

The project should give priority to local people while hiring for the construction
actvities.

The project must consider solid waste management issues during construction
period.
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vii., The proposed project must address the sociceconomic problems that may be
observed during the construction period at Diktel Bazaar area like Traffic
Congestion, Disruption to Local Vendors, Discomfort to the passerby,Noise
Pollution, Air Pollution, Damage to the existing facilities etc.

302. All the stakeholders present during consultation programs expressed their sincere
committment towards the proposed project, committed to collect 5% upfront cash
contribution from the beneficiaries and agreed to provide aid during project
construction whenever required.

303. The assurance made by the study team regarding the issues raised by the
stakeholders are as follows:

i. The proposed project is focused on Diktel Bazaar area. Hence, it will address
the water shortage problem faced by Diktel bazaar residents.

ii. The proposed project has provision of water treatment system. This will
resolve the problems of consumption of untreated water.

iii. The proposed project has provision of continuous water supply system. This
will end the partiality felt by the beneficiaries regarding the existing water
supply system.

iv. The proposed project with water treatment facility and continuous water
supply provision if effectively implemented will address the needs of Diktel
residents regarding safe,reliable and potable water.

V. The socioeconomic problems raised by the stakeholders has 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.

vi. The solid waste management plan will be prepared followed and implemented
during the construction phase of the project that includes Spoil Management
& Disposal, Disposal of Dismantled Debris and Management of Construction
Wastes & Solid Wastes.

vil. Local workers of Rupakot Majhuwagadhi municipality will be given priority for
employment to the extent possible however, it requires strong coordination
with the concerned contractor.
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304.

305.

The project envisages that stakeholder consultations will continue during the
project period and concemed 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 public 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 recommendations from affected communities;

Before construction, the PMO and ICG will conduct an information, education and
communication (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 schedule and contact details of the executing agency,
PMO-ES, ICG-ESA and Contractors will be set up at strategic locations. The
grievance redresses procedure and details will 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.

Several public consultations held at various locations on different dates with key
stakeholders as mentioned above are tabulated below:
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Table 36: Summary of Major Public Consultations carried out by Study Team

S.N. Meeting Facilitator Venue & Participation Topic of Dissemination/Discussion
Date
1. 24 Aygust GES| SpeciatistEngineer Three Brother Hotel, Diidet Dissemination of TSTWSSSP approach,
2015 Bazaar modality, role & responsility of various
-WUSC executive body, advisors stakeholders
& stakeholders
2. | 21Dec2M15 GESI Specialistiater Three Brother Hotel, Diktel Dissemination of TSTWSSSP approach,
Supply and Sanitation Bazaar modality, role & responsibilty of various
EngineerfSurvey Group “WUSC executive body, advisors stakeholders
& stakehoiders Preparation of social and technical survey
works
3. | 22Dec 2015 GES1 Specialist\Water Solma (Ward No |6} . . .
Supoly Engineer Local leader. beneficiari Issues of service area delineation ang
PRl =g Local leader, beneficiaries, modality of TSTWSSSP
WUSC representative etc.
4. | 30Dec2015 | GESI Specialist’Engineer Three Brother Hotel, Diktel
Bazaar Issues of service area delineation and
-WUSC executive body, advisers modality of TSTWSESSP
& stakeholders
26 Nov 2017 Consultant Team DWSS Building Panipokhari Presented draft study report and discussed
technical and social aspect of the design.
5 | 23Jan2018 Consuitant Team, Three Brother Hotel, Dikte! Presented draft study report and discussion
DWESDO, WUSC WUSC executive bogy, CDO, about additional water source, land for
members, TDF, team, Mayor of the Municipality, structure & Commidment of Upfront 5% cash
Local people Local leader, beneficiaries, eic from User.
6 | 24 May 2018 Consultant Team, District Co-ordination Committee Presented final repost and discussion about
DWSSDO, wUSC Hall, Dikte! Bazaar WUSC adgitional water source, land for structure &
members, TOF, team, executive body, CDO, Mayor Commitment of Upfront $% cash from User.
Local people of the Municipalty, Local
leader, beneficiaries, efc
Source: Due Diligence Report,2018
306. The GoN-approved IEE Report (in English), will be available at the offices of PMO,
ICG, and WUSC for the perusal of interested parties. Copies may be made
available upon formal request. |EE and environmental monitoring reports will be
disclosed on the ADB’s and UWSSSP website. This will be also as a part of
Information Disclosure.
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10. GRIEVANCE REDRESS MECHANISM

10.1

307.

308.

309.

10.2

310.

Purpose of the Grievance Redress Mechanism

A project-specific grievance redress mechanism (GRM) will be established to
receive, evaluate and facilitate resolution of affected persons’ concermns,
complaints, and grievances related to social, environmental and other concerns on
the project. The GRM will aim to provide a time-bound and transparent
mechanism to resolve such concerns. The mechanism, developed 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 (ji) their concerns are effectively and timely addressed.

A common GRM will be in place for social, environmental or any other grievances
related to the project. The GRM will provide an accessible forum for receiving and
facilitating resolution of affected persons’ grievances related to the project. Project
will publish the sample 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 {(ESQ/SSO) at
the project management office (PMO) will have the overall responsibiity for timely
grievance redress on environmental and sccial 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 and 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 Regtonal Pro;ect Manager
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RPMO as Secretary. The GRC members will comprise of (1) WUSC Secretary; (2)
RPMO Engineer; (3) RPMO social /environmental (as relevant) officer, (4)
representative of affected persons, (5) RDSMC’'s safeguards specialist
(social/environment as relevant), (6) a representative 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 RDSMC 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.

311. 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 entitlements, compensation and
assistance; (ii} record grievances of APs, categorize and prioritize them and
provide solutions within 15 days of receipt of complaint by WUA or local bodies;
and (iii) ensure feedback to the aggrieved parties about developments regarding
their grievances and decisions of the GRC.

312. The GRM procedure is depicted in Figure 5, and is outlined below in detail, with
each step 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 most
accessible and immediate venue for quick resolution of grievances will be the
contractors, RDSMC field engineers and RPMO supervision personnel, who
will immediately inform the WUA. Any person with a grievance related to the
project works can contact UWSSP to file a complaint. The municipal-level
field office of the RPMO, in WUA’s building, will document the complaint
within 24 hours of receipt of complaint in the field, and WUA or local bodies
will immediately address and resolve the issue at field-level with the

o
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If the complaints are related with TP/Dalits/other vulnerable groups, specific NGOXCBO that actively

involved in development of these communities shall b\ﬁylved. _ e,
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313

(i)

(iii)

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 be responsible to fully document: (i) name of the person,
(i) date of complaint received, (i) 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.

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, called and chaired by the Mayor.
The GRC will recommend corrective 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.

Third Level of GRM (PMO Level): Any unresolved or major issues at
Municipality 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 &
SSO) of PMO will be involved with support from the PMQAC's
social/environment safeguards experts. The SSO will be responsible to
convey the final decision to the complainant.

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 to the scheduled meetings. The

RPMO's Engineer will be responsible for follow—throug“h'""'bf ‘all escalated
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grievances. All decisions taken by the GRC will be communicated to the APs by
the RPMO’s SS0.

314. 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.

315. 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 (CRQ) at ADB
headquarters 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 information will be included in UWSSP Information
Datasheet (PID), to be published in web and distributed to the affected
communities, as part of the project GRM.
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Affected
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v

1% Level

Grevance

\l/ not redressed

20 Level

A4

WUA level: WUSC Chair,
RDSMC safeguards
specialist and community
mobilisers, field engineers,
Contractors

5 days

(Grievance

\l/ not redressed

3d | evel

W

level:
Redress

Municipality
Grievance
Committee

Mayor as Chair, Regional
Project  Manager  as
Secretary

10 days

W

Grievance
Redressed

Grievance

N

PMO ievel:

PD, PMQ ESO/SSO, PMC
SS

15 days

¥

S
e

Grievance
Redressed

Grievance
Redressed

RDSMC=regional design, supervision and management consuflant, ESC=environmenial safeguards  officer,
8D0=s0cial development officer, $80=secial safeguards officer, GRC = grievance redress commitiee; PD = project
director, PMC = project management consuftant, PMO = project management office.

Figure 5:

Grievance Redress Mechanism {Formal Approach)
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11. ENVIRONMENTAL MANAGEMENT PLAN

11.1
316.

317.

11.2
11.21
318.

319.

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 environmental performance on-site; (ii)
guiding and controlling the implementation of findings and recommendations of the
environmental assignment conducted for the project; (iii) detailing specific actions
deemed necessary to assist in mitigating the environmental impacts of the project;
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
in 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 conditions set out in this document constitutes a failure in
compliance.

Institutional Arrangement
Executing and implementing agencies

The Ministry of Water Supply (MoWS) will be the executing agency with the
responsibility of project execution with the responsibility of project execution
delegated to the Department of Water Supply and Sewerage Management
(DWSSM). The Water Supply and Sanitation Division/Sub-division Office
(WSSDOs) are the project implementing agencies. 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:

Prior to construction:

MoWS will deputize a qualified staff to act as the Environmental Safeguard
Officer of the Project management office (PMQO).

MoWS will establish the grievance redress mechanism, including setting up the
Grievance Redress Committee. | y
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b)
11.2.2
320.

(i)

(i)
(iii)

The Water Supply and Environmental Division of the MoWS will be responsible
for reviewing and approval of the |EE Report.

DWSSM will review the IEE Report prepared by the Design, Supervision and
Management ConsultantTeam’s Environmental Safeguard Expert {DSMC-ESE)
before forwarding this to MoWS.

DWSSM will prepare the ToRs for the Environmental Safeguard Specialist that
will engage to support PMO and for the Environmental Safeguard Specialists of
the two Design, Supervision and Management Consultants that will be appointed
to prepare the projects.

During construction and operation:

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:

review and confirm existing IEEs and EMPs are updated based on detailed
designs, that new |EES/EMPs prepared by DSMCs comply to exclusion
criteria and project selection guidelines as stipulated in the EARF and
government rules; and recommend for approval to PMO;

approve subproject environmental category;

ensure that EMPs are included in bidding documents and civil works
contracts;

(iv) provide oversight on environmental management aspects of subprojects and

v)

ensure EMPs are implemented by RPMOs and contractors;

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 confirm overall compliance with all Government rules and

regulations regarding site and environmental clearances as well as any other
environmental requirements as relevant;

(vi)  supervise and provide guidance to the RPMOs to properly carry out the

environmental monitoring and assessments as per the EARF;

(vii) review, monitor and evaluate effectiveness with which ‘the EMPs are

implemented, and recommend necessary corrective actmns to be taken;
ke
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(ix)

(x)

(xi)

{xii)

(xiii)

consolidate monthly environmental monitoring reports from RPMQOs and
submit semi-annual monitoring reports to ADB;

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

address any grievances brought about through the Grievance Redress
Mechanism (GRM) in a timely manner as per the IEEs;

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

organize periodic capacity building and training programs on safeguards for
project stakeholders, PMO, RPMOs, and WUAs.

321. Regional Project Management Offices (Eastern and Western RPMOs):The
environmental officer assigned by DWSSM to the RPMOs will receive support
from (i) the PMQO environmental officer, (ii) environmental specialist from PMQAC;
and (iii) the environmental specialist and EMP monitors of the regional DSMCs to
carry out the following:

{i) prepare new IEEs and EMPs in accordance with the EARF and government
rules;

(i) include EMPs in bidding documents and civil works contracts;

(i} 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 reporis to PMO; and

(vii) address any grievances brought about through the Grievance Redress
Mechanism in a timely manner as per the IEEs.

322. PMQAC: The Project Management and Quality Assurance Consultants (PMQAC)
will provide support to the PMO in the following areas:

(i) 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 o
'\}gy : : 7
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323.

324.

325.

(if)

(i)

(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.

Regional DSMCs:The RDSMCs will provide support to the RPMOs in the
following areas:

prepare quality feasibility studies, detailed engineering designs, safeguards
documents and bid documents

provide effective construction supervision and contract management of all
water supply and sanitation components implemented under the project in its
region

(it} assist the RPMOs with the overall pianning, implementation and monitoring of

each subproject during all stages of implementation including adherence to all
environmental and social safeguards requirements

(v)  work closely with the Water User and Sanitation Committees (WUSCs),

respective project municipalities and communities to ensure that the citizens
are aware of project benefits and their responsibilities
ensure that poor and vulnerable groups will benefit equally from the project.

Civil Works Contracts and Contractors: The contractor will be required to
designate an environment supervisor to ensure implementation of EMP during civil
works. EMPs are to be included in bidding and contract documents and verified by
PMO and RPMOS. The Contractors are to carry out all environmental mitigation
and monitoring measures outlined in their contract. The government will ensure
that bidding and contract documents include specific provision requiring
contractors to comply with all; (i) applicable labor laws and core labor standards
on (a) prohibition of child labor as define in national legislation for construction and
maintenance activities, (b) equal pay for equal work of equal value regardless of
gender, ethnicity or caste (c) elimination of forced labor; and (i) the requirement to
disseminate information on sexually transmitted diseases including HIV/AIDS to
employees and local communities surrounding the project site.

Capacity Building: The PMQAC safeguards experts (environmental and social)
will be responsible for training the (i) PMO’s safeguards officers (environmental
and social); (i) RPMOs’ engineers and social development officers. Training
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modules will need to cover safeguards awareness and management in
accordance with both ADB and government requirements as specified below:

(i) Environmental Safequards
(a) sensitization on ADB’s policies and guidelines on environment;
{b) introduction to environment and environmental considerations in water
supply and wastewater 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 and orientation of workers prior to
deployment to work sites.
(i} Social Safeguards
(a) sensitization on ADB's policies on Involuntary Reseitlement and
Indigenous People;
(b) introduction to social safeguards assessment and document
requirements;
(c) Consultation and participations requirements;
{d) Project GRM and ADB’s Accountability Mechanism (AM); and
{e) monitoring and reporting system.

326. Water Users and Sanitation Committees (WUSCs). WUSCs are the eventual
operators of the completed projects. The key tasks and responsibilities of the
WUSCs are, but not limited to:

Before construction

o Facilitate public consultation and participation, information dissemination and
social preparation.

¢ Provide available data to DSMC-ESS during the conduct of IEE

¢ Assist in securing the tree-cutting permit and/or registration 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 IEE Reports.

» Facilitate public consultations, as Eﬁce sary.

)>
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During operation

o Implement EMP and the Water Safety Plan.

« If applicable, actively work with the engaged licensed and accredited laboratory in
water guality monitoring.

« Prepare the environmental monitoring report as per IEE.

e Ensure observance of the grievance redress mechanism.

327. 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 carrying out the water quality monitoring as prescribed in the
National Drinking Water Quality Standard and its Directives, ‘hands-on’ training is

provided to the WUSC.
A g
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11.4 Environmental Monitoring Program
328. Environmental monitoring will be done during construction at three levels:
(i) Monitoring development of project performance indicators by the PMO-ESS;
(i) Monitoring implementation of mitigation measures by the Contractor; and
(i) Overall regulatory monitoring of environmental issues by PMO.
330. in addition to regular monitoring onsite (at town level) by the ICG and DSMC-ESS
on the EMP implementation of the mitigation measures, monitoring of key
environmental parameters is proposed. Table 38 presents the indicative
environmental monitoring plan for the project which includes relevant
environmental parameters, with a description of the sampling stations,
thefrequency of monitoring, applicable standards, and responsible agencies.
Table 38: Environmental Monitoring Program
S. | Field Stage Parameters » Location . Frequency Standards | Responsibility
No. : .
1. |Airquality | « Before PM10 = Worksite * 24-hour « National | Contractor
construction | 502 locations monitoring Ambient
to establish | NOx * Along water onceina Air
baseline transmission season Quality
« Construction main 1-km {except Standar
phase interval from mMonsoons) d
PTWs for the 5,
+ Construction construction 2003
campsite period
locations
2. |MNoiseand | = Priorto Equivalent day s PTWs location | s Onceina « National | Contractor
vibration construction | and night time » Along water season Noise
levels to establish | noise levels transmission (except Standar
baseline main 1-km Monsoons} d
» Construction interval from for the Guidelin
phase PTWs construction
» Construction period 23’12
campsite
locations
3. |Water ¢ Priorte TDS, TSS, pH, « Adjacent to « Twice a year | « National | Contractor
quality construction | hardness, BOD, construction {pre- Drinking
to establish | fecal coliform, sites {to be monsoon Water
baseline total nitrogen, identified by and post- Quality
= Construction | total phosphorus, the (DRTAC monsoon) Standar
phase heavy metals, or DSMC)) for the entire
temperature, DO, period of ds,
hydrocarbons, constructicn 2006
mineral oils,
phenols, cyanide,
temperature
4, | Survival e O&M phase | Survival rate ¢ In the areas s Twice a year | « None WUSC
rate of where re- for2years |..-
landscapin plantation/ o
g, tree landscaping
plantation proposed
TAECCON JV “ 136

Engine®!

B (SR L




IEE Report of Diktel WSSP

11.5 Institutional Capacity Development Program

331. 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 relevant topics.

332. 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
would 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 accredited 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 “learning
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 NRs.
500,000 will be provided annually to implement the Plan. There will be sufficient
fund to include training by the licensed and accredited laboratory while monitoring
water quality.

333. The contractors will be required to conduct environmental awareness and
orientation of workers before deployment to the work site. The proposed training
project along with the frequency of sessions is presented in Table 39. The
Environmental Safeguard specialist & EMP Field Monitoring Staff are responsible
for organizing different training programs for Environmental Management.

137
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Table 39: Training Program for Environmental Management

ftems Pre-construction/prior to . Construction
construction - : : : }
Training Orientation workshop Orientation program/ workshop | Experiences
Title for contractors and supervisory | and best
staff practices
sharing
Purpose To make the participants aware | To build the capacity of the To share the
of the environmental safeguard staff for effective experiences
requirements of ADB and GON implementation of the designed | and best
and how the project will meet EMPs aimed at meeting the practices
these requirements environmental safeguard aimed at
compliance of ADB and GON learning
lessons and
improving
implementation
of EMP
Contents Module 1: Orientation « Roles and responsibilities of | Experiences on
+ ADB Safeguards Policy officials/contractors/consultan | EMP
Statement ts towards protection of the implementation
» Government of Nepal environment — issues and
Environmenta! Laws and « Environmental issues during | challenges
Regulations construction Best practices
« Implementation of EMP followed
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}),
implementation, and monitoring
requirements
» Review of environmental
assessment report to comply
with ADE requirements
« Incorporation of EMP into the
project design and contracts
Duration 1 day 1 day 1dayona
regular period
to he
determined by
PMOQO, ICGs,
and (provide if
DRTAC or
DSMC)
Participants | Executing and implementing PMO PMO
agencies, PMO, and PMO staff | ICGs ICGs
{technical and environmental) Contractors Contractors
involved in the project
implementation
11.6 Staffing Requirement and Budget _
334. Staffing requirement will include the, (i} deputizing a DWSSM or PMO staff as the
PMO environmental safe%f%% Er(il) deputizing WSSDO §taff-as RPMOS
o S e o i
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335.

336.

337.

338.

339.

environmental engineers in each subproject town; (ii} engagement of a PMO-
environmental safeguards specialist to provide technical assistance and guidance
to the PMO and partly to the RPMOS and capacity development/training; and (iv)
a DSC environmental safeguards specialist to conduct the IEEs and prepare the
IEE reports according to the provisions of this EARF.

The cost 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 safeguard officer. Therefore, no separate
budget is required for PMO-ESS.

The cost of mitigation measures and surveys during the construction stage will be
incorporated into the contractor's costs, which will 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.

The indicative costs of EMP implementation are shown in Table 40.

TAEC/ICON Jv 86‘
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341. The environmental management will be implemented during the detailed design
phase that will continue through the procurement, construction, and operation
phases. Table 41 & 42 presents the indicative timeframe of key EMP activities
about the project implementation schedule & the proposed topics for Capacity
Building/Training respectively.

Table 41: Environmental Management Implementation Schedule
Activity | Indicative Time Frame
PROJECT IMPLEMENTATION
Detailed Design & Bidding Documents Q2 YO
Procurement Q3 Y0
Construction Q4 YO-Q4Y2
Contractor Operating Period Q3 Y2-Q4Y3
Handover t0 WUSC for Operation Q3Y3I-Q1Y4
Defects Liability Period Q3Y2-Q4Y4
ENVIRONMENTAL MANAGEMENT
Overall
1. Design Review and Technical Audit Consultant Starting Q4 YO (5 yrs of
(DRTAC )-Engagement of Environmental Specialist | intermittent inputs)
2. PMO's submission of Environmental Monitoring
Report (EMR)
- Monthly EMR for project's Monthly Progress - 8" day after effective
Report month
- Semi-Annual EMR during construction for - 8% day after effective 6-
submission to ADB mo. period
- Annual EMR for submission to ADB - 8t day after aneffective
year
Before Construction Mobilization
1. Finalization of EMP, (if applicable) revision of IEE Q2 YO
2. |ADB review & approval of revised |IEE & EMP. Q2Y0
3. |Obtaining Government's approval of IEE Report Q2Y0-Q3Y0
4. Community preparation (including disclosure of Q4 Y0
Final IEE & its EMP)
5. [Establishment of baseline data {as set out in the Q4 Y0 (shall have been
EMP) done before award of
contract)
6. Preparation of C-EMP by selected Contractor, Q4 YO0, before Notice to
review of C-EMP Proceed is
Against SPS-compliant EMP. given
Construction Period
Mobilization to Demobilization
1. mplementation of mitigation measures and conduct | Q4 YO - Q4 Y2
of environmental effects monitoring following the C-
EMP.
2. Submission of Environmental Monitoring Report Q4 Y0 -Q4 Y2
(EMR)
L. Monthly, by Contractor 5% day of the month
following the effective
-{'month
- Quarterly, by Contractor or by Licensed 3" day of the month
Laboratory o ’ 1 following the effective
\) B
TAEC/ICON JV @-Ou A, 141
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Activity Indicative Time Frame

quarter

Operation Period (potentially could start even before

DLP is over)

1. Implementation of mitigation measures & monitoring | Starting anytime

ctivities as specified in the EMP between Q3 Y3 &

Q1Y4

2. [Submission of EMR anytime between Q3 Y3
&
Q1Y4

- Monthly, by Operator

5%day of the month
following the effective
month

Licensed Laboratory

L Quarterly, by Operator or (if applicable) by

3 day of the month
following the effective
guarter

Table 42: Proposed Topics for Capacity Building/Training

Topic Target Timing
Participants
‘i. By Environmental Specialists
1.1 Legal 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
pManagement
» Meaningful consultation & info disclosure
» [Grievance redress mechanism
» [Environmentally responsible procurement
. pccupational & community health and safety
1.4 EMP implementation, part 1 DWSSM, PMO, Early stage
= [Institution arrangements & responsibilities WSSDO, ICG, of Output 2
* Environmental quality monitoring RMSO, WUSC,
= Emergency response {15-18)
1.5 EMP Implementation, part 2
« Performance monitoring & indicators
= Environmental monitoring report
2. | By External Experts Dy . AT
21 |0ther relevarit Etogj;@és{}@as:/ ' MOWS, DWSSM, During
A R ;._i%@; _ .
Engineef gyt
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Topic . . Target Timing
' Participants
A [Good engineering and construction practices as PMO, ICG, Project’s
mitigation measures
B Climate change adaptation (applicable to WSSDO, RMSQ, | CapacityDevt.
eligible activities/works under the Project) DSMC(30) Program

B.1 Climate change impacts on infrastructure

B.2 Climate-proofing of infrastructure

C [Strategic environmental assessment of WSS
sector policy, development plans, and programs

D Other relevant topics that may be suggested by
oWS, DWSSM, PMO, ICG& WSSDO

TAEC/ICON JV 'SR 143
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12. MONITORING AND REPORTING

342.

343.

344.

345,

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 inspections and document review to verify compliance
with the EMP and progress toward the final outcome. Along with this, Ministry of
Water Supply (MoWS) 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 Annex 2F and Sample Environmnetal 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 qualified and experienced external experts to verify its monitoring
information. PMO environmental safeguard specialist will document monitoring
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 will 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 monitor projects on an ongoing basis
until a project completion report is issued. ADB will carry out the following
monitoring actions to supervise project implementation:

(i) conduct periodic site visits for projects with adverse environmental or social

impacts; RS
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(i) conduct supervision missions with detailed review by ADB's safeguard
specialists/officers or consultants for projects with significant adverse social or
environmenta! impacts;

(i} review the periodic monitoring reports submitted by PMO to ensure that
adverse impacts and risks are mitigated, as planned and as agreed with ADB;

(iv) work with PMO to rectify to the extent possible any failures to comply with their
safeguard commitments, as covenanted in the legal agreements, and exercise
remedies to re-establish compliance as appropriate; and

(v) 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. CONCLUSION

346. The IEE study indicates that:

o The proposed project, its components, are not within or adjacent to
environmentally sensitive areas.

+ The proposed project will fulfill the demand of Diktel bazaar area regarding the
reliable water supply system. It will definitely address the problems raised by the
hardship that people of the project town are facing for safe, reliable & potable
water at core Diktel Bazaar Area 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) enhanced
community health, improved quality of life and safe communities as outcomes.

e Along with positive outcomes, the proposed project will also have negative
impacts as discussed above in Chapter 7. 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 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 responsibie 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.

e Similarly, Insignificant impacts can either be avoided or simply mitigated through
the proposed mitigation measures.

o The environmental management plan (EMP) as mentioned above in Chapter IX,
if duly considered, followed and implemented during project construction
activities, then the environmental issues will not be issues to be worried about.

s If the responsible body mentioned in the EMP matrix shown in the Table 30
properly takes up the responsibility for the implementation of mitigation measures
for the likely impacts resulting from the various activities of the project, then, the

}@'\\fﬁ“/ ’
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environment of the project area will be safe and less affected from the project
activities.

Regular monitoring with good operation & maintenance service including 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.

None of the anticipated environmental impacts is significant enough to go for
either detailed EIA 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 |EE study fulfills the
requirements of IEE criteria. This IEE thus fulfills the policy requirements of both
the ADB and the GoN. This indicates that IEE study is sufficient for the effective
implementation of Diktel Water Supply & Sanitation Project.

347. Based on the above findings, the classification of the Diktel Water Supply and
Sanitation Project as "Category B" is confirmed, no further special study or
detailed EIA needs to be undertaken and people of Rupakot Majhuwagadhi
municipality will get rid of the hardship of safe, reliable & potable water they have
been experiencing for decades.

Pr o f
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1. NAME AND ABORESS OF THE PROPONENT e

P
This Torms of Reforence {TORS has dern prepured concerning the Feasitidity Study F??pm
10 camy aut the Initial Environmental Exameation JEE] of Dikte! Fown Water Sunply ang
Saniation Project in Khaiang [hstricr. TOR for this (EE sludy of this peoxect in needed 48 &
reference lo EPR 1987 (amendmaent 2007} The project oroponent, Third Small Towns'
Water Suppiy and Sarkaton Sector Project (TSTWSSSR) of the Governmant of Nepal
Yha Depariment ot Walae Supply and Sewerage (OWSS). the Ministey of Water Supoly and
Sanitation (MoWSS) = responsibls oy the preparstion of tha IEE report.

Nare ¢f the Propanent’

Project Maragament Office

Third Semall Towny' Waler Supply and Saritation Secioe Project
Deoasment of Water Sungly and Sewerage
Minstry of Water Supply and Saniaton
Goversment of Nepai

Addrass af the Proponent:

Paninokkar, Kathmangdy

Tel 877 1 442388, @77 1 4492248

Fax: 977 14413280

Eumail sfoglslwsss) govanp
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2. BACKGROUND AND DESCRIPTION OF THE PROJECT

2.1. Project Background

in Janygry 2000 e Govesment of Nepsl endorsed s 13-year Development Plae for
Smalt Towss' Waler Supply and Suntalion 1o mprove e healh, econsels ard
emAmnnmental nang conditions of the pecpls It 1ok Lowns in Napat. The project embruces
the corsmrnity monagedc damand respons e approach, whisre the comsnungdy is inweied in
all aspects of planmng and snplemeniaton of the town progecis. The Asian Development
Bgrde FADE) has been providing firaocial assistarae 1 s secor proset. The Depanrent
of Water Supply and Sewerage (DWSS) ¢ the Imp ementing Agancy wheroas the Maiaty
of Water Supply ang Santilon | MoWSS! is the Executing Aguncy.

The fiest phase o he Projedt, whose derabon was 2001-2008, nas aimeady bean compluted
ang the penple of 28 small towns have bedn benelited hy the Prodect. Upon the complatinn
of the fwt phase and after Bndiny pusties wepacts of the Project. 1ne Guvernment of Nesa:
doeried 1o implamant the secontd phase, witk e name Second Smal Towns Wate-
Supsly and Sanitation Seclor Prucct. Simuitanecusly alter the sucnessfUt compieyon of the
secong phase, DWSS has brought some charges on the Taird Small Towna” Waler Supply
and Santavion Sector Prowuct ITSTWSSSPI.  For te implementalion, formulation, ang
apecation and raniergace of e Projest TETWESEP avns 10 have ull paricipation of the
users of the respechve Wwns, The cost Wit also be shared by the usurs and GON.

Thi Project has many siakenolden such as WUSC, Profed Management Otfce (PMO) ol
PSS, Water Supply and Sanitabion Divsion’ Sube-divigion Office, Regonal Projed!
Maragement Diine (RPMO, Town Devtiopment Fuag (TDF} and Design and Supérasonr
and tdanagement Consultan (DSMC) who are responsibie for socisl mobhzation, bealh
ard hygiens programs and prosdration of social profiles.

Btk the Nopal faw ond ADB policy requre that the envirgnmanta: implications of indaigusl
deveiopmants are taken irto actiunt i the plann ag and decisior-making process, and that
actiog i% taken 10 reduce e adverso Anpacts 1o accentable lavels. This i done through e
envroRmerta. assessment process, whith 1as become an nlegrad part of lending
s ard Project dovologment ard mplementatar,

Sin, 2.2. Objective of TOR and the IEE study
§m wnin obiectives of the TOR s o gude tho subsoquent IEE shudy, o produce a
X .;gampmheﬁsiw and coherent IR Report s per the Environmentsl Protecton Agt 1887
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ang Ervironmental Prowestion Rules, 1397 fwith amendments). The specific otifectivas of
tha proposed IEE study include ST

+  igantify the maiot Bsues al may ange as d result of proposed works of
biephysica, Socin-Beononic and cultural eavirorment of the proiect ared,

« Rpcommend mucheat and site-Spaciti envirormental magation aryl enhgncaman’
freasures, prepare and implement envirgnmeeda monitodng plan {for the project,

+  Provide miommation an the genarmt environmental setfing of lha Dikie! Tovn area as
baseline data. Make sure that IFE s sufient tor the propased water supply gt

2.3, Dasgeription of tha Project

2.4. Location and Accessibiity of the Project Area
Tne Project area of Oiktes Water Supply and Sanitation Subproject ligs in Rupakst
Makewagadhi Mun cipality, Knotang Distrct, 8 hilly'mouniamons district in Sagarmatha Zors
i the Province 1 of Nepst, The municipality figs between Latiuda 27" 9N w0 2T 16' N ane
Longitude 86 45' £ 15 86° 50'E.

Rupakot Majswagadhe Municipalty was astablishod on S Rfarch, 2017 after merging
neighbeurdng mne VOCs. Merpa, Chuinaanca. Nirmalidands, Patheka, Khammi, Jalaps.
Munthals, Buelps and Bijsyakharka with former Dikiel Mun<ipality. The former Diktel
Muricpalty wad eslablished on 18 May 2014 merging the existing Dikiel, Bamtgag.
Laphwang and Kshalte Viliage Deveicoment Cormiitees. 1t s ihe district headguarter of
Khotang diskics

The muncipalty bag 15 wards. Pragent day Rupakol Mapewmgadii has besn formed by
incomarating various VDCs vatn former Diktel Munizipally. The larmation of the waeet ol the
agnicipality has been presented in cetad in table below. This has beon done to avoid
canfusion amory stakehoiders and all social and HHs intormation of (ke service ared have
bean cebattad helare declarng the present day palilicat fsisdsction.
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Taltlor e Ersugnmer s Dowairabon of Dbt W Seupy andt Bavdadon Progct

Table ﬁx‘i ¥ i ol the ¥ ity
§ veag o of e Fopvany Waet Nb
Wy s ily

: 3 WU ey ‘\lx ‘“‘!352% Y
i) Whtw 9.) hﬂ"ﬂ" 5&?% I
k2 ARA] 'ti*‘h'h'r‘ Bw;\-m((&&m -]

Oikrel Bazaar can be

from twg major clies, Kathmangu and Bisatnagar, osing
different zoutes. The route slong Katbmandu-Kheket-Ghurms{idte: ¢ abowr 255 km.
Regqular-Local jeep and bus services dre avaiiable from Katbrmandy, . Another roids is fron
Baatnagar-Dhankuta-HieLeguwaghal-Booour-Dirdel, This roude it about approximaloly
285 km. No mular bus 3

a3 s directly avadab e on 1is renge. The stewch of 1w
KMddle Hil Highway [Ghurme Dol -Bhaipurs passes trough te Dikted Monicipality.

The project ared has an airport for domislic ar Highis. The nesrest airport Fom Cike,
Bozaar 1z Kharidanda Arpor. This now airport was asisbiisned in 1999 and s abold § km
fram the Dikiet Bazaar. Another ¢ sirnor s Lam'danda arport which s calad arn
11 K owisst of the Bazaar, Nepat Alrboss ang Tara Arkoes Pyl Lid oporale thelr semicus
fron Katwnprsdy and Biramagar o these prpotts

The mupicipahity is in a hilty region sath atitges anging betweer 503 (Phedis m to 2600 m
\Rupakot: ahove mean ses vl {amsh with 00 averae atgude of 1623 metess

The Municpally area hag wamm and ol temparate Wpes of chmate. A wirm lefmpaertas
type of clirmals S obsorve Betwaen 10602000 meter slevalons. while 3 gokf temparaty
type of climate post in belween 2.000-3.000 maters, parbcuirly in the mid-hills ¢f 1ne
Nepal The proposed senics ams ateg batwoan abodt 1301 1o 115 m glevaton,
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Freesid Ernarmnanon oF Detel Yeater Sunply and émm 5

The rairly soason starls from June ard ends in Septpmper whin the monseon blows acriss
tha Bay of Bengat and dolivers about 85 % of the annugl minfall Curing the dry sbason, the
northwes! wind rngs dry ¢oid wind Deasng litle moisture ang accounts Jor the remaining
20% of the annual ranfall The annual gvgrace raintslt recorded at Diktel statian (Station
NO. 1222] % 1181 ovm

Dikted Bazaar 1s one of e Mg market certers i ths ared, Peopie seff vadous famn
produnis ke Algnchi, Amhso, Agrabare potin, Rudraksha. tBA. ginger, ROnRY, and Girus
g, Motdl producis e walar @es, siices, Iry pang: Bvestock products. woolen Blankets
ghee, kuaws, and bamboo products e Doke Manara are soid on atarge scale There 83
weekly Hat bazsar sn the project ared.

Figure 2+1: Projoct Location

TARC 0N ard Pags




IEE Report of Diktel WSSP

128 o i Erseorenendl Era eatin ol S Wi Supdy
gy

e

Harra of Jropect

Rems

Tabiz 22: Salioot Features of the Profent

Boscrpton
G e ‘g
Crintad oy Woater Sapely @ Sarcabion Fru ol

Craarly

{3rzadind

Wiamy

Sqagarnatha

MrLay

o 3ol #e
of foerar Didet

Putis gm0 Ward No 1, 2
Mumicionlty { Warn 131454 9
Sturativalng

Avaisck Facites .
" 2an Wi ot Mgbiwrty i Dt Brastas’ ’
Y DUALAORTRILL 0T ward purye
L
H

Barse Year Puididaor <2314 L

omg; Ve Pofradn 1295, o e

\'.'«N G&’M"% ﬁ@ WG . . 154 e

- vi '[;;;gj W&ggﬁ; . ','Y‘-.‘;,‘ et o ; &E ! ........ svrm— .
A VG o )
. ; T \'ua%' e Tt TE By LN

—, eree it
e e Ve 58 DS !m?wwwwwmm,“_(
; & Souce Lo s R
r su;‘.m N L aiskinng mocarnn &wt@sv Yk <hts )
e, TRERAD OG0k KO
” Gomann Tyon 2:::3:1 :g},@;&:;;z;lu aesl QJ.:;" Rheky Gmag v ’
St Lo

Lt Yl e

A G000 808 AN e ety

Twnling Hamdo sad Mol Kags - &0 por
Brrprgat Srgtite Ru0aiaaly - 5oy

TAECHON I

Fage b




IEE Report of Diktel WSSP
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2.5, Sub-projoct Components
The Diktel Tavm sub projscs has been concapruaiized as o totaly gravity surface wates
systens | The averall concapt has heen develned wih disinbution System eompdising of buk
water system (BI3) and houst gismbution system {81 In this concept, whole service
area shalt be nivided in namber of serndce areas with dedionied storage ressrvolrs, alsa
........ ) —
TAECACHN fv w1 Fage 7
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" eaferren as sub-sysiem, for Al pamicJar serice area Thewmdore the man system

was of qumber of sun systern Atagelhet . thie Dikiel lown sysiam compnses of theeo
sub syslems

Al the fangmission oomponents of the system intake, Faasmission bre, WTP and abwc
siuciures, Fave been desigred with 3 shghtly loghet cagaciy (17 1o 20%) than the ever
rucarded i dischargs in e comespording sourcas. Thersfore. a transmussion System for
fve ips capscly has been desgned for the Chebbe Kholn syster. The foliwaty sestions
describe the proposed sub propct COmpongnts

2.5. Intake
Exshing ntakes 10r the proposad gradty source shay be rehabditaled 1o inctease discharge
in the respective transmeswon bng. AN sdditionsd spemg oKe Mas been p
Chenbe Khota bank

2.7. Transmission Main
The tota. lerg of the 1ransmiseinn man ‘rom Marda Knola aixd Ma b Khotd mtakes 1 1w
proposad WTP is abour 4 km. and 0.9 kin., respetiively. As the ppe usedd in IhG £6Sng
ransmisson lnes Fory both the Khola te Dikiet Sazsar ara sub-stardard 1 pressure "abngs
4 ot o B kof pressure). s rot poswible o ncorporate exislicg pistling in this progct
Therefors, a cumuiative ength of about § km pipe of ransmssion Fas to be replaced by 8
bigger pioe damelar with the approgeiale pipe ratng

In agodion fa the upgradng of e exstng temsmigsion [ ni, &% additional 5 .76 km, Jengih of
the frargmission Ine is necessary 16 ranspait the water of e sprng scurce from Chebls
Khuta 1o Diktel Bazaar

Tiw cumuiative length of thw ppe used i wansmission sysler and bulk swater gysles
about 16,178 km.

2.8. Thrust Blocks, Saddle Blocks and Thrust Beam
Thrusi blocks Bave been proposad for DI pipes [ransims:sson o distritugtion manns for boin
alternatives) fror being moved by forces exenes within the pines ansing fom the mteens!
pressure of the ppalne o the flow of water hitting beads. tapers ard closed or pantaly
closed vwives. Typical thrust Yiocks bave heen desigrad for & prasswe of 24 kgisg o or
noth ranamission koos and Sistrbulion e,

Simiyrly, Thiyst Bears and Saddie Biocks ato propused for O ppes aid up in sloppy a7ess

and ur-buned poriors. All sadale blocks are propeses 1 be anchored with cancrete At the
%igcanfar ol oach pipe to prevent movemen]. Prwison of RCC suppa for the stretches of

2, FAED 100N 54 e L] Boegn &
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Tol for Irest Environenenis Examahon of Dutal Wates Suppiy and %M'IW“

hearied 8t un-buried DI pipe e which 8re aid-up in sloppy ares has beermadieto pravert
REE e W
pipe movement,

2.9. Water Trestment Plant

The cumulative desigh capacdy of the walter troatment piant is sbout 1382 MLD or 13024
cum per day {57 Goumnoot}

Ths wales treatmont pant SFTP1) has been proposed lo reat water of ¥1¢ gxsting
sources. H has been prososed rear Thapagaon Nigale {1861m} after oonibining the two
exiztng souces Romba and WMah Khota As the exisling system dogs rot have any
weatmant facllies. & comortional tvpe Meatment plant compnsing of a harizontal
eougteing filter (MAF) 914 & giow sand filer {35F) has beas proposad.

The propesed roughening Ttet (MRE ) of WTP-T #as been designed R a Bow Capacaty of 3
curnthaur with 3 Siration rate of 2 cumsq.mady. Fowr aumbers of sdentical unds have bewn
praposad. Tha sre of each unit has beer caitudated as 4 m 1 7, The indet and onta
chamibers 3 99 o wide. Tne overall s of gach cnomber i 4m x 8 8m Each und
campraes of tyee chambers for the 4 filtlec matenat.

A Siow Sang Filter (SSF) nas bean propesed The filrgtion rate of 0.2 cumisq my 1igs
been adoptad for desion. i wil have a depth of 2.8 minduning 2 fresboard of 50 em. Three
chanmpers (eoch 5 x 12 m) have teer proposed

The water reatment plani WTP-2 has been propasec near kil Gacn lo treat waler rom
. The rombiration of roughening fiter and sioee sand filler has been
propasad for Inis new SoUMCs.

the rew spring &

Sunilary, the proposed honzootal rsughening £ ites (HRF) of WTE-2 has baen designed fos &
flow capacty of 216 cumiour with 3 fitration rate of 2cumisemitr, Two numbers of
Hentiea urits bave Beer proposed The size of each unit has been calcutalod as 4m x
1.7m The injet and okt chambers are 90om wice. The svarat size of each shamber s 4
x 88m Enach unit compriges of three chambers for the 81 Biter matatial,

The Steation tate of 0 2cLmisgminr has baen adopled for design in A slow sand Rter (S50}
proposed &t W2, it wit "wve 3 depth of 28m including 8 tou boand of 50 cm Two
chgmbears feach 3m x 123 have hesn propased.

Each WP bas 43 dosing sylem before distrbuting water 16 the RYTs The dosing systen

comprises of clectronic dosing pump with FRP tank gad stiring devios. As the pumgp
avtomale Gosing pump of the electronic type, ciose hous.ng is recammended.

T — e
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FoR tor o Ervegrenndas D krabor of Do Viabat Sapple and Sancaton Prveo
=

2.10. Service Roservoir
The iotal capacity of the sarv oe resenvun pruvded o the Dkl Bazaar Town waler supply
sub-project 15 about ATH culel melers. As al Tre exising ressrvoirg ate made of masonty,
Glite ol with lseks, three RCC reservoirs (Tabla 2-3) nave buen proposed with dfferem
shapes as per the aporoprais site condrions,

Tabie 83 ?\mmgd Service Rturvolrs

_?M;N Lucatbion
. &mm Tk Loresa rhumorb Au
b

11, Distritsution Main
Thy distribution systarn somprses of 4 gipe retwgek, which are ooped 0 cedain cases and
branched in other The network has Dean snalyzed weing EPAnel & desiqgn analylical
suftware ol The artirs spstar: has pecn eosigned using Pobelhviene (PE) and Duttin
tron (D pipes. For prope- saddle arangements of househole sonnechions n the distribotion
pipe. 1he mingviurn daneter of e destnaution Jipe 105 beon adopied as S)mm.

Twe tynes of pipes have beaen 5

¢ im the distr bution nebwork; Drclie ron (DI], and PE
pipps. However, soupie hundred mwters of Gl poes Fave hees used 1 Kholg: Crogsing and
at reticulatior e af household distribytion cnamber The totel pipe length of propcsed
digtribution Systent works out i e 24 397 km a3 soowr 1 lable 24

The totd pive angth of the proposes dstibubon sysiem works o to 23,8538 m A total o
B,803 m G ppes (50 and 65 diaj of the medtum class has been proposad, whete PL
pipes are tat suiable The total lengh of the PE nipes of 50 w0 118 auter dismeters s
19871 m.

Tabls -4 ?%;w e for Distribulion Metwork [in meless)

e o BAPES " i R -
. "~ 18 K 10Kg Wﬁamz
1sgem qom fpem ¢
S e P
B hation . e z
PEL pum 7500 ; 1A
e pe 1 00 . o
e O
. i X . ErT
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The pipeiinies will be iaxkd along bath sices of witer roads and paved roads o avoid the
pavement dermo tion ang ong houss Connections. Theretore, doubie pipelines are assential
s dvoidd oag househole connedlions. However, 10 neduds tho indiat investment, all cther
narrew snd rardl 1oads wit be provded with only one pipe at eilher side of the moad.

The trree sub-gystams ace nlso interhinied and water ¥om ong sub-system san he suppivd
to another sub-system in case of mamaterance and other unforesesn svents. Appropaate
vaive chambears have heer raposed 1o reguiate tis.

242. House Conneciion
The syster hus been designed o privats bouse cannectons. Al #ie exstng conneclions
will ho raptaced by now HHs conncenions with ideatical meters. Tha total houschalds of the
projact ares were abext 1049 during 2016 It nas been estimated that houselioid
connechons i1 the project area vl be 1.081 during 2018 AD with the aoopled sOpuation
growth rate. Most of the connelions will ba private

The house conneclions shas eomprise of shout 17 m ppe PE pipes and waier meters The
house canrieation pips shali be PE- 10 {20mm auier diameter 2f rating PN-18). Tapping 3f
nousehsld connections in PE and Gi pipes have been proposed Fom PE sacdles with
fernsies. The & es far PE pipes shat be of glecirofision type whereas, in case af Gi
pipes, the saddiss shall be of gereral lype sghteaed wilh sorews’ nul Bols.

Sutribution from DI pipes shall b discourages, 4 possitie. Dy praviding reticidabon lines
However. provis.ans of B saddle tor distidbution from DI pipes have aiso Yeen consideras.

Dry ciat volumelng rotary piston [ype waler rgvenue melet foe aHl howse connaclions arz
proposed. These recommanded housebold water meters have thmen ND.

213 Appurtensnices
These shail primadiiy compedss ol valve chambwrs to house fow conire: valves aic
Altogather 24 vaivo charmbars are exgp w the systom. RCC valve chambers have baer
proposes since Bmost % urban s ard narow and sudjected O traffic

2.14. DMA Establishment
One increasingly somimon grindpie of Managng 2 13768 water netaoi is o sub-drvide #
it $orme arsas, wpically of between 560 and 2000 cornetfions, each estabhshed area
hawng a gefned @ porradsent geographical and'or hydraulic boundary. Such 8n aces is
known 35 a Distact Management Area or, mors commonty, 3 District Meter Area LA
ideatly, each DVAA Bas 5 singly source of supply ts maniriize the accuracy of the cata, valtt

FAECACON bl
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TRl b Eroarsamens Daeinaven of Do Waer Supply am Sansilioe Pagne

8 stralagicaly g and sudably $izod melsr ingtalled at the iniel that is capable of

mmlufy measuing the fow Mo the arga. in 8 way, 1 5 possitde o eguiary auantify
the leakage ket in gach DMA so thas the leakage ionsin acivity s always directed 1o the
waarst parts of the network.

A wmpurtant fantoer in lowerng ard subsequenly sseittanng a ow lavel of leakage in 2
weater nebeork is pressure ceatrel The dwvisaon of the nolwork sl DMAS faciilalos tho
crsation of a permanent pressure coatrad System. thus enabling pressure reduction in Didas
which redunas the lewst of background ivakage. the sate of flow of incivitual DuCst ard the
rate of the annual burs! Treauency.

Tow s NRIW it the proposen sysiem, the total system has bean dvidad primarily it 3
DAz, Al areas of Matthits Bezasr bave Beet propused 12 e senat by BYT A flocaled at
the existng RYT sdai «4th & capatty of 150 ¢am. These areas whih arg in the upper svel
of the setvics area have been termed s DEA-A The middie pomior of sendne gres bas
hean proposed Lo be served by BYTR, ncated al the migdie of the Dazaar and temred as

IHAA-B Simdarly, the ‘hird seracsy regereor BVT-C uhich sorves HES situsted ot awer
slpvatans has hoon ermed a¢ DG

TARCHUIN N e P 0k
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Figure 2-2: District Matering Arex (OWA) of the Proposed System

215, Sanitstion Components

T sanitalion coevponent s consideratt 35 an inlegra part af the water Supply framct so as
o minimize the goverage gap between water supsiy and sandabon components. Recent
infovatans 1 santation planning includs & Mmoo inlegiaind planning apiroach: & greatet
emphasis on the aclual needs and fnancial capacty of the users, encompassing close
consultaton with af stakabokiars and ¥ sysiems approdch to sanitation, integrating al
domans of the lown. Local authorties, uliliies, ang donors have (o be convinged that
commitmast and offectve participation from ol stakehoiiees are nesded lo achiove
adequate and ingl sanitation sereces. Engurng effective indndual paricpation in
indfvidual capacity coliective capacily ang insifutonal sapacity % fundamenssi for
SUCLASS.

intogration hetween the varous comporanls of grvrotmentad sardgtion - oxcreta
domesticindustaal wastewaten, sobd waste and stormwater has to be done. Belisr e of
generated synergies twough mtegrated approdches could lead to more suslatrable ang

TAES- CUN av P . Frage 15
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Yot ot treat Evvpreer i Sxavieahss of Ll Vate stialy od Semtibur Fuaae

v
| chsteffentve soiutions ‘oflowirg a} The Master Plow o Somgreheasve Development Plan
_appeoack and ) A holistic aporoach ¢ establishing & service delivery Chadn om colleriior
s rese BnE disposal

There are thige importand approaches o saniiabion plaaring for urbarn and peri-urban areas
of deveioping countries which recogimze tat stakebo dor
affective planning pnd seek 10 overcome the
approaches.

sl S a prerequisite 1o
ofvings of top-gown ang supdly-drven

# The Steategic Sanitaton Approach Strategic panmng is an niograled. comprehansies
approach that emphasizes not orly the techricdl ang eoonomic sapects but also the
¢haiengas of snsttutionat capacly and public partcipation. The strategic planning is
more Rexible and responsive, 1ess static and not ovorly complax it the context of 1
conventons! master pianning

7 Community-Led Urban Environmental Saritatue Patning: Community-Led Udban
Enwronmantal Banttaton Manmng 15 a demand-led aparaach “or the plannng ani
mnpiarentaton of envimmameanal santation imfrastructire and senices in deprived
whan ad pefiarban commuriies. 1S & mult-sector and mult-actor approach whick
emphasizes the parhicipation of .l stakelolders from an earty stage. 4 places the
community &1 the core «f planning and implemeniatsg

» Saritsbuen 21 Sasfation 278 a cargrehensive appoact (or e assessmaat of
glanrad o Laplanned santaton situations acoptesg & wy Framewnrk. ang 4 doss
ot prowde an .n depth guidonce (ot panaars and operiions. The Sanilabon 21
approach sugqests that tenkmwcat plansirs nd desigaerns Rove to dovelop mers
sophristered planning systerns st respond (o the necas of rapicly growng
cibegsdowas axpadiing making technical decisions,

The mon issues that nees 1 be addressed in the somilalion components as hey wouls
have conssquental impacts or all e activibes am

« Todets/sestage!sluoge manggemont
= Drdinage syslem

« Soiic watte management

« rstitation Wldirgdst
» Hisog swareness

YN

R The Dasie pubic santaion reourementt of the project geea is the constiuct on of toitets ot
private, & pubbe instlution for e beterment of faclknes n s groa. These faciitics a se

bahavir of toie use amang the general pudlic. Yhe theust paint will be 15 avalt

By ' g o
e, ¥ ameIN g Pl Frags 14
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ToR by it Ervetnome al Basmivatior of Dicle! Vealet Sugedy and Seonion *wmd -\Z N

basic catitatioss facilites and deciare the whoie VBC as ODFE. The am 'd--ﬁaﬁjtaunn 5
yniverse covurage, ODF, based on multiple aporoachus ke basic sanitalion packigs.
School sanitation ang hygiene edugation program, Community-ded total saniation, Schoo'
led toraf sandation. Local body-ind total saclation, s Considered as the dottom line for
proTem INeventon. As pof the Socio-genhisitic survey, water seal! pour flush iztfines are
the maost peaiar tyne of (itrines used Dy the project area households. Some of the more
affluent bouseholds had cistern-fush latnaes i their Bousehoids Many types of bygienic
imrnes can be promoted in the senvice area

« Latrines with Soptic Tanks

» Pour-Flush latnnes

Features of uch halieos and ther polertial disadvastagos shall holp the concemed
atakehoids:s in beng able to make the right chowe depending on the physical
characteristics. invesiment ang people’s preferences and habits. The Workd Bank supported
irdormes Choice Manuai lechnicsi sations for water and sanitation sub-profects can prove
10 he very vestd in camying o exereses 1o e the consiumers relermine the housetokd
sanitrlion ootions of thed prelerence.

Yag dulaés costs and olner detalis of the santation components shall be gven
separately after praparation of Saniteton Master Plan in the Second Prigse.
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....... .
"
Proposed Service Area
_ The servze area af e Fe0esad project compnses nartisl ward areas of wards 1, 2 and 3
g&mm Mujuwagadhi Muncipality fanich s was 608 1,2.3.4.5 and 9 of Tormer Dhkte:
Whincipality) These asCas of e wards a1 the Mo Dixte: Bazaar area and periphery. The
project Area was delincaln in oossultation Wik WUSC wnd the loca) carmm.nity
pu— ” - .
3 %
|
i setitad . _vf
g St :
5 .
| T
H e
{ { * ;
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: . i
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Figure 2.3: Proposed service arca of the prajict
217, Poputation and Demographic Charactoristics

As the area of the municipality consists of ward areas of 1nw Uurtesn farmer YOO, the 'ola
population of Pigtorca tme has Been estmated by sumAing The poputmion of tese
taetmen Y00y The word-wise pofatoy of e peoiect 0w atcord ng ta the condug of
2001 ang 2011 nas besn presonted el
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Tatle 2.5: Poputation of the Project Town L
Fangus 2001 Census 201% '1 '
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“Bame: CBS 23 neg P
The fotal popuistan of Rupakot Majuwagadh Municipaiity as per the census of 2011 8
48,903 The pooulation of the municpatity in 2001 was 48,187, The anabysis of the census
populalaon shoss 'hal the overall annual growth rate of the munitipality is decining oy
0.27%. Most of e wards have had declining popuiation growih rates in the iast decade
The deckang popuiaton growth mie attritnded to the hacist ingurgency during earty 2000
AD. The former Ditel VDT along with sthar neighborng VDCs was bty affecied by He
BIFGENTY.

Ward na 1 af tha municipaity (Ward ao 2 of former Diktef Momucipality or oid Diktel mae
bazaar At is the only comparatively densely papuialed ward, The popuiation dansity of
#us ward is comparatively Aigh. The averall popuiation density of the project area decreased
from 1.7 {2001 ADj i 3.8 {2871 AD} person par hegtare, 8
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As e social surveys have besn done betore the fommation of Rupakol Majavagsit
Municpalty, all the sochal wformalion has been presented in terms of faemer ward fie
%‘?& Bunicipalityy. The serdce ares of 1 proposaed protadt compnses partial weard area of
_m:s and 9 of former Dikta) municipalty. The consultants condutlad a so0o soonoms
survey in 2016 of the proposed serdce area. Tho survey shows that he ola] popuistion of

the garece ares s T EZ2

Tabie 2.6: Benchicirries Mpsehai
Fgrrar | PMEsEen WWHPe Mhear 0 Sapaet | _ o
Lk aunngudid N bitrs ?%ggw“';izfﬁ'
% e ETE
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O e L L L S %J‘Vﬂ} e .
2.18. Settienent pattern

Tha tvwn & iocslos v g Ry 708 Wit a hiterog % athnic compastion. Mosl of the
govarnment and nor-govermmental offices ate Roated owatd nos 1, 2 and 3 of lormar

ty, which “ave the denscesl pepulation of the service awa. The selfiamsnt paten
of Tws bacaar w dunsu with & row of Fousios o6 the tdgu. However, e sellefrust patter !
wiher areas is sostiered.

219, Ethaitity and ¢asto

The composition of the comermity by casterinric is neterngeresus in nature. There'or:

¢ of suliures. customs, lradhony, norny, and values sxist in the project ares. Tha
Bonssehold survey of the subl-projecl a7ea reflecs the cross-section of majpor ethnic grouns of
tha couniry.

The survey revea'ed that Brahmans.Chnetes are the main groups of e proect ass
comprising of 36% {520 of the wal household whereas Janajans afe the secord iarges!
groun camprising of 36 percant Sivigdy, Dalits comonse abou’ 8 percent within the service
arna. The delals are oreseniad in Tabla 2.7
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2.28. Education and Health
Education
Vaticus public and grivale insildions such a9 school and colloge. communty-based
arganizatioeNGO. bank and financial instituton, Faspitals, holms, and fodge exist within the
gervice Brea. Ancording Lo lhe instutonat dats obtained from e survey. nine educaticns
instiuticas includ ng ane digiama level college as well as oight schoois with primary 10 &
higher seconday leve were racordod e service area with 6112 poople including
studerts, stalt and teachers. Sinnatly. most of the efyontional insskiong depand on both
taps and sprirgs for the water supply.
Haalths
Modicat taciities fo¢ diagnosis and reatmants arg avadadle n the service arba. Ona district
hospita. with 15-bed capacky exists o the sercce aced. Likewsse, more lhar 23
governental, non-govarmmenta and fnangial pslgtons oxigt it the area and provide
senvices lo the comaunity, The axisting linunca imstiatons are Bank of Kathmandi,
Agriculizsl Bank, Rastriya Banjya Bark, eic. Susidary, soms cooparatives dte ash B
apatatior n fie #ea

2.2%. Waterborne and Cofmnunicable Diseases

The survey revesiad that cases ol waler-Dome iseases such as digmhaa, dyseniery
stomach aches and siin Saesse. otc. a5 found 1 he very few. Simiarty. cases of morality
by water-ralated disenses are nil, V513 1o haspital and haatth posls within tha service area
crosschecked ko information related 10 water-bome and coanmunicable  diseases
Accord ng 1o Whe survey, about 8.50% suflered from diarhes wheceas 8 60% suffered from
dysentury. Souirly about 5.18% suffered from other diseises sich g8 skin digeases,
stamach pairs. fever, els.

.22, Economic Activities

The aconamy of the waminipalty is extonsivery ageadan shkough most of 1he housenolidy in
the projpct area depend on more than e cccupalion. Dunng_tﬁ}&

TAECACON 3 2018 %\?;;}"
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project area. detdied daip has been coliected about the mamne secupation and econam g
actinties af af the households. The sunvey shows Inal the hghest sumber of the popuision
tabout 1% are angaged i e agncuitare seclor, whafeas the lovest 0,115 of ke
housyholds are engaged 10 ingystrial work, 26 88% in busincse, 16% in senvits. Similaty
about 4% and 1.51% of e household heads are dependent upon renittance and lahor,
reSpeCively

2.23. Income Level and Poverty Conditions

The survey feveaiod et die maiy ssurces of hausehold incomy of the SoMice ares am
agriaiture, service, remittence and wage labor. respeciively. Among tha tolal housenoles.
£.3% nave monthly moomes of mare thens Ry 7.501- 10876, about 40 % have monthly
incommas in the range of R, 0.876-20.080 whareas 45 % falls i the range Rs, 20,30'-
0,000, Likewse, 3.7% housenolds s garining more han B8, 50000 per moath. Aboa
4 9% nouseholds’ fall uader the poos Sategony 8 Ihoy are oly earmng less than Ry 7,500
per month. The monthly incomes of His  the sereee area s given in Yable 2-8.

Eabie 28 Income Lovel of Househnids by Werd
| ee— P s
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224, Existing Water Suppiy Situation

225, Existing Water Supply

Drikiel Bazasr Water Supply and Sanitatron 15 he only sxsting moed water system m the
project area. Two lormer comwmiipes marged mio 8 new oMo, The sysiom sg-ves
parts of wand na. 1 o 3 of the Rugakol Mugpwagadty suscipafty 0Ward nos of 1 to & of
the farrae Bictel Munic.paliyl

.28, Source description and Intake

Ramba Whoels and Mah Khols sre ten water scornes Suppiving e exsing syslem A
Hhass S0URCEs are registeren with the Dratnet Water Resouross Cormillas. The dutatls of
exiging sources ate lustraed in Table 2.5,

2 7O
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These i oo disputs in thy exisling WEkr ROUTeS The tag sources Ramba Khola and Majh
Khota afe on pubkc land. Barbed wire fencing protects Mese saurces and most of e
caichment areas of thase sourcus afe covered with vegetated forests. Private pastics mso
axieact water for fiah farming fram the same intace of Ramta Khola. Therefora, additorss]
walor diversion is aof passitia l1om o exsting strses.

2.27. Transmission Linas, Distritution Hinas, and Storags Capacity

Thasa trensmrission Bass are ahous 40 vears oki. The cumulstive fersggth of the transrission
ne is abaut 10.0 Km. The sntive length of both the Fansmiston ne comprigss of HOPE
pipes. The wansmissor lines of Ramba amd Mah Kheiz am abaut $4 ong 48 km,
respettively.

The distrBution piseling about 16 Xm HOPE pipe netwiorks are serving walas o the town.
The pipes ware aot aropesy jaid and the disidbution system is not propedly maintaned. with
Hhe distbulion ppafines exposed in many placus. Most of these pipelines arg. vury old,

The curmuiatvs storsge capadcity of the cxsting syslem is 346 um. The SH0ragQe capacity is
very high a8 tampares to the tischame. The storge capacily is mare shan 45% of tha daily
sunpiy.

Takin 2-10: Existirg saorm Resarvoir Dotaits

Locatlon ‘!yw of strutture mny f Remarks
....... ngg%;w . .3 S ?m:)ew.:*;ég& 3____?%;;% o ‘:fer;g?u“w
T I'.‘-d;%m ______ i I-e.r.'o ARTAR & h_tns H § Zf'ru Faﬂ ,' m& Qew‘d-uu -
Dahf_l_ . Topen rrrmed (T R b i i& . Fasty W Cu"m %
EHbbed Egren camant £ Mo} I . T

‘l'.;l'r.r' mmrkm mce 018
The diffetert o8 of reseroies {Tabis 2-10] am situatod i safe locations on pubhe fand.
The ownarsiip of the lands Aas acguired by WUC. The Slone masonry 1eseivoir, situated in

Diktet bazaar. 1s very i and needs rahabilization o replacement Other terrousment LANKS
are in good o

As it has bean mentioned wresdy, small $10rage feservoirs having luss than 40 cum
capacity and e entire d iors makss wil nol be .nwrwa'ed mﬁmposed system.
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2.28. Coverage
Abpat 100 private and 50 mommonity 005 have been connscted ko thy existing distribiation
SpStT [0 sefve 3 pOpaition of more han 5,000 it tha Dicel Bazaar lown srea. Mote han
540 househtids have atready apnlied 107 1D cornocions bt dus t insufficiant thecharges
avadabie fof tapping i the wvaianle 16Ca sources. the tapped dischames are not Sufficiars
to meer 1he water domand of the Dik‘el Bazaar area

2.29. Servicn Level and Consumption
The exisling sysiem has & comparanvely good operatng syster, Supply hours for the
public are about 448 pours snd 24 hours for maer offices.

2.30. Taritt

The foliowing [adff syslem (Tabls 2.1} has Deen adepted by Diktel Bazaar WUSO
Kintang.

Pt bibiy o
; Irshtabong sy

231, Water Quallty
Duting the survey. respondonts wary asked 3bout exsing water tusly in the RO ares,
Yhw survey reveaied that about § 4% of respontient mantioned good qualty whersas alves!
9% fau setnfactory or moderate. Some of the mror SySlmE CuTy OUl OLCOHONS
disinfechon [use of 3-5 kg bleacning powder onee in 3 mah dunng the maing sessey
Water Sarmples eoflacted a4t collertion chamber wems lestan lor varisus physical, chemics!
ard bactedological paramelers. The rosults of the bl are gven in Tatie 212

Al parameturs of the water qua'ity of samplud witer 5oures #1e withiss the pamitted valuss
of NDWQS Taking # few sampies from the source bidare the congingtion ohaze tn SIGUG
the watee quatity fo nwke adequate provisions for veater lreaimwnt, o required s
recommendeq,

The physical and chemcal quality of e exiSing ang proposed Sources {potenbal) is gone
axcept for ion, whick is slightly Fighur than tha dasimbie Bt i lhe axisl ne} Main Kha'n
saurce the entte source wilt he moniioted before fnmaing the resttmient und ‘ur
implemenrtaton after taking a few samples in olfwr seasons,

pedl: Frae 27
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2.32. Oparation: costs and current Taritt
WUSCa have been ope-ating the former ndwdual systems, for which water supply

wohnicians, Sugnoring  admensliativeraccountant and olfice stafl are deployed ‘or
managing water dstapution, manlenancs, anc metsr radng. etc,

2.33. Problems of the Existing System
The protiems of the exiskag water supply fystem in Olidel Munopalty are a5 follonve’

»  The exigting system is an old systemn. and the avaflable waler infrasiructurcs 376 ng°
syuficient b mset the current water demand,

v Thewater suppied is not setficient 1o meet the water demanmd of tha serdice ares. The
consumers ars lamaly dependent on Sthar Sources

s T walel souron is not sufficient 1o meet tha present water damand of the service
aran. The water shonage is acuter dunng the dey saason;

TAECHCON BV Pt o . Fang 73
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e There is only an Pégeitent supply of water. The presert system capaciy fs ro
syfficient 16 misat the waner dermand of the sopuaton;

»  Tha OXiSUAg Sy supplies water wethond frastmant Tharefore, the gxising system
nas not been able 1o deliver water qaality sonforming o NDWOS stancanis iy
kbl by dhiring rainy season.

v WUSEC has nud been abie K oxiend the oistrbubon syster 1o naw A7aas whisrs the
demands of water exst ang most of the ensing syRlms neod Improvements
regarding desgn ard constructon.

234 Existing Sanitation Sitgation

2.35. Sanitary Facitities
The survey shows that about 44.6% heusehold ave pour Bugh alimes whereas 35 6%
hacmehiolds have vantilaled pe lowrines. Simviady, 2 5% have ot iatring which seems to ge
temporary and newd 1o be episosd The existivg atines in ¥ houses as well as in e
schoats are ol mamtaned propetly. The commuarty has very limited knowledge an the 1se
of aanitary laiines ang personal nygiena, especialy in the city periphary.

Yable 313 Covetage of senitary Tacititiey
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2.386, Drainage Facilities
Thete s no proper d-ainage syster for sturrnwaier as well as for the domestic sewsge n
the Project area. As the terain is mostly steep. peopiz are fess corcenad about stommwaler

dran,
2.37. Wastewater Management Practices
o There 15 o sewerage Sysler o the project ares. Wastewster rom ingdnicdual houses s
.ﬁ“'“‘ wy managed wsde e housesprenuses. The socic-economic survey oonducted i 20168
e ~ & shows that §7.9% Hile have Iber fodls. There is no wastevaler treatvant pant in the
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Municipality 1o treat domestc sowpgessentage. Hawaver, he survey shows that G94% of tne
samplec HHs showed an inlefest in improving the septage managomant System anad sre
interestad in paying for i

238, Solid Waste
The survey revesisd that 85% of housabakls are gispating of domeshic soid waste i pits
near to the houses whereas 2 3% af housahokis sag private collectors. It was obsened tha
the resgondants hava sufficient knGuiedgs aboul impronaty managad solg waste thal iy
affert fhe public hagith and the surrounding erwironment. Tre dispostl of sofid wasle ¢
done soratding to Yakis 2-14.

Table 2.14: Existing sotid waste mansgemaent pravtives

SN Waste Management
Practice ; %
1 m_i_?ﬁ Near 1o House
12 |Povao Coocar
3 Pilayrta nsr
Poasaged
WD L Gality .
Tezal i

Source: Sedio-eoonemic Survey M6

238, Project Rationsle
Becousa of it poiteat lotation as 3 Distnet Headauater, the city will tand 0 grow i the

fiture. Mowaver. the cxistag water suppy system hog a01 bwen akie © meet the growng
domand for waler,

The pressrt water supply is irtecrilent and i3 limiled o ordy cettain parts of the ciy wea.
The tvent aystems servs ony about 88.6% of the pemdation. There i B damand from
other pars of e Munidpaiity fof the supply of tegedar and potable wates to thih CONSUIMEYS,

T water from Tne G0SHRD sysiem s hurdly liealed. The people sy mosty deparddant on
pipad water supply directly Fom streamsisprings. the cuaity of whch 5 poor wik
bactenoiogica! contaminaton.

Al fie same tme due o the infermitiont supply and irpopar jointings in this 1arga prassure
difference aren, witer distibulion s sometnes suck rearhy drainage watar,

Consideting the water demand and conditian of tha axsting System, thers % a need for 3
proipct bz upgrade the existng water supply silyation |

TATO WON B
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¢ ghoming demand for prvale oon

and o nake drinking walgr gaplable to the pacpie
of serves area theopghout the yedr

2.46. Willingrsess and Affordability (o Fay
Athough househoids may have the abilly to pay. willingness o pay i usually related 1 the
auality of sorvice, An Urban household in Nepal, genardly bave access 10 lgss thor
adeguate waler supply. Thus among many urbian dweilrs, there s a wiliagnoess to pay a
Lighar price for improved WS seraces.

Fotusing nn Alfordabainy to Pay raiher 1han a wiingress o pay, bouseholds shouild be
axpacted to be abie 1o pay atleast 2 0-2 8% of theair Rausebnld intomas for good qualdy WS
soraces, That w they shouid pay up fo e accepled leve's or Affordaiifly to Pay The
raasoruvy beting this is et congirmens ooy o sere Thal 5 5ot only Sonverdent b
which also resul's in clear heatth-reisted benefits when couples with 3 sanitation ang
hygiene eQuGAtsn PO tespned o maximize the beait besefits of the mproves WS
SANICES.

2.41, Watee Tariff
Fhe seterminaion of waler tan® is Lased on the o

Lgtion based system. The tarf!
strgiure is dasigned by aflordabity and willingress 10 pay. and d? 135 2180 deen 2 '
eosure banetls fo sustun e project after the desion petod.

The il structure ks been set oot for the households sonpemirs] 8% LPCD of average
1501 curn per regotk for yard tep connechioms wnd 0 LPCD or 1848 cem for ludiy
e By connestions deperding upon tha househald sie.

The waist lanH for Alomalve (Rave been set gt NRs 210 foe the first Dandg HHs consummg
weater up ks 6 cum, NRg. 53 per cum for 7 to 10 cum per ronth and NRs. 7% per cum per
HHS consuamng water mome tan 11 cum of water. The tanf siuthire i@ Based on the
waighied avarage of alf the categtries.

Tapbe 3-1% Taom Band tor Different ARermstives

cintion . e VT Band
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242, Poverty Alieviation Aspects T
The gocik-GoonoMIc survey shows that 1% of the 1otel HHs in the prjuct ared is beltw the
pavarty ine. Wardvise distribution has heen giver i he sovisl profile.

243, Need of the Sanitation Component
Diktal Municipaity was not ceciaredd as Opan Delscation Free HODF area. About 04% of
this ¥ibis dous rot have fodels, ano the percenage of 2 pil latiee s 9.5, which demaned up-
gradation of repgvation. instiutional lulets & pavlc wilets wift e deak in the 10l of the
sonitation comporems. Theso sub-comoonerts of sandation heip for the betterment of
sanitation Taciities in this #rae. These faciites also innuicatn Hahawor of tolet use amony
students and ihe guneal public.

Proper and vffeclive mandgenwent of stormwater dranage needs lo be adoressed
redisticaliy with correct remedial measores | S envisaged o formulate and prepare a
taster Plan for the Muniigalny ares in cinse ponsulation and coliaporation wilh the rewly
formed Mumaipa: Olfica.

Since sn ficart wits ang procecuies nave baen il necessary for the developmant of the
septage reatment concept, the sepluge bed wnould te dea't saparately, and an addhona
separate contract package wauld ba develoged 1o implementation. ¥ recuirgs extensve
work 10 manage septage nofeclion, ¢onvepance, teatment, and disposs. Henoa, o
separate sty shouid ba corductad. Similary, 3 Sold Waste Maragaman tagter Plan wik
he prepaced and sabmitled. Al seniation schoities ooid De GoRe in the sscand phase only.

2.44. Description of the Environment

245, Hydrology and Climate
The progect ares 183 warm and cold temporats ypes of climate. A wam temperate type of
ciimate is ohsarved hetweers 1,000-2.000 meler slevaton, whils a cald tomperate Sype of
clirata exists 1 between 2,000-3,000 meler, paricuwary in the mid-tiks of Nopat.

The fainy $2as0n starts from June ard ends in September when e Mmonsoon bBiows acruss
the Bay of Bonga: ane defvers abou' 80 % of tha annudl raintal. [uping e dry season, the
nortaeest wind brngs Gy cold wind baaring ftbe mesture 30d aeoounts for the remaining
20% of the annuat epntall, The donuai avarage ranfall racardod at Oikial Station is 1,190.94
mn. Tha four yoars moniiily average rainfal & prasanied Yable 2-18 and maximam daily
rainfali at dffarent Retum Periods (in mm in Tabie 2-17.
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The temperature witkin the projec: anea vardes aocontieq 'o the elevation. iy and August
are the hottast months with & manthly aversge lemperature 22° 0 ang Decemver and
January are cooler momhs with average temaeeatures of 13 and I C rospectively Tne
muanthiy average tempessture i prasenied in Table 2.8,
Tabie 2-18: Averags Monthly Temperature at Khatang |°C)
Apr M : ,
¥ 42 :
2% 21 ‘ ;
: I N i
Hutsm Dev F0E
Though thera & & cack of socondary sfoermation on o qualty for Bw proisst ares, the
ambiant iy gueily % expecteg to e within the Notorg Amiient Alr Cslity Standards of
Nopat as there i no nhustnes and raffn vohame s very ko Due 10 2 similar reason, aoise
lgvely in the g t ared ave expected to be wiN R permiss e standards prescribed by the
Minstry of Environment of the GON
2.46. Ecological Resources
Abcrat 80,000 na. of the Khatang distr ot hag vogotabion cover. Acosding 1o iocal informan’s
the forest Hon cover 10 lhe disinct 5 ircreasing sirge e handover of forestis ©
Carnenursily Foresl Usaes Groups (CFUGST.
The projest area o¥fers Bmaec habuiat for agustic ife Ang fehenes due o the absence
.y of abundard perpetust sources of water, A Lmiteg number of spacies of aguabs We ang
"’*,:j; - within the promct area.
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The foeest surrounding the Broject ama prevides refuge ‘o many species of MBMmAs A8
presented m Table 2-19 Discussions with residents ang several sile visits have confirmed
that othet thar monkeys none of fhe protgcted species st were obsenved along OF ngar
the project sit i recent years.

Table 2-19- Mapmmals in tha Project Ares

Natve Famity CiTes | WER | Forest
. local T Enghth . Sowotfic L o e
Bar Brale  Jsyrgeer | Lzealneus Felitae z ¥
Barder Mo umy Asracd Cercusiracites | 2 W erotnotad
: ; AssaTsnng ; _ . _—
eman fanh | Lenoaed cel (253 t Pudisae ! 1R :
o porgmiinyiy R —— v
; Ghtawa LOPTIN santhecy Fghon i R -
; L L Veasag Doy N S .
. Dhesu Latqar WMosasy | aetinceshensy Leoipihacam 3 B 1Y :
: grésfist : : :
Duns Pocupne ! dxy T Hariadas % - :
| sk [ SO S
[ Fox T : Canacham 2 - ob | %
: W‘}!&fﬁ H : H
Ehorm i Grorst T Foronlioe
: Krarags Lopafigae
Lokhards Beiusdae
i saeere o Pt st IR -
o
Hayal R QPR AN Cannine iy
b Paama S RO

IRAGE v Saxhesst Doocets  WUE Yunoativ nis Hea Thissiced,
EN=Erdargend (fweor ek Sureey. 2016

Accarding o sl people. 00st and megratory birds gre found within the projecl dma.
However npase of tese ¢ rotected or endangensd Specws The commonly found spedias
of birds are given n Table 2-20.

Tabin 2-20. Bird Species in the projedt araa

Name e g
I - i
iud A
L Red Turle e Staapt g el oty
A stBoe Tyte a8
SO Corpysmanoriyratos | L .
Paeasant Loctais Motomeiane
Cugeon !:‘sg:!?:;f;\ﬁam' g oo 3
Sdeglefast | Galggsiue
I Praconi Paogisishe
- Hilt Patiiage o AeBOOPR DR
Ao T

Howre: Fant Survey #3516
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Of the 17,600 butterfly spacies known to exal, Neoal hosts about 645 species representing
4% of the totat Tre projest area provdos hal-als for 3 vaniety of butteflies. and dysng the
walkavar sureps. various fypes of Dullerfiios weme shserved.
The project grga containg o vanety of reptiies. among tham are snakes. 6 Nepal, three
spavies of reptiies are cowoorized wnder the Hweatened species {Bondls gangetionus,
Bython moluns, ang Vi fsvescans) Hogvat, 5000 oF these replles ware msonded
g tha shudy.
The dominant loresl typas existing i the prowet s Ilude thin Shlla -fomsts, mix-fores
of Chilaung {Schmaa waitchel, and Ul (Anus renalensist <onss ok forests, and
Gobresaila. Micneia champave, is 8 protected plant speces fonnd willun e progdt sfea.
Thug specios & Danaed for feling, ransporiation, snd expon tor commurcssd pugposes. Thy
majoy Yo Spoces dvadatie in te prodset dres wie gt in Yable 2.24.
Tabie 2-21: Major Tran Spacien Found i the Projact Area
. " Forest
. BounicsiName o LA
t Banshirss ALTANG DErOraaTIvs | i
< a " Ciramur s ie
| Gt T  Fugacnac
{ Lagurstinemg panefionn Roxk | - tareas
T Wichuschaogen T tacashaceae | Proe
Smons 1S e
Dl Kulus
Dudlo C Fmaseendely T
Goben Sada " Pinge wetichianr
REGICERIIAN ACSOIEHT
oy Bl pRCNIR
Rawe | Machit ntnratsima P
g:lc;\:p;n nsgne (Ropt Baath, Bx Fuph rone
; Khole saka Prus roxgurghs Fisareae .
| Kyamur Sydgam carasoices KMynacene :
Lampata Uowbanio sormat Lythra wipe
i Pyrue pachiz Razacnss
Hahows EaQemnantiie spaals e
- Musure | Castanopsis bclomes
Niharo ; FIcas aunusty
CacMtrus B EIORe, wicang,
liatata .
_ T A

ol
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The project area is rich ins shrubs and small free species with medicinal and aromatic Vallies
and porfoms importent sail consarvation functions. They provide close canopy cover 1o the
ground and thereby prevent losses Sugugh surtacs run-off and sok erosion even during the
high intensity of ranfoll, The dominant shrub and smali fee gpocies exwling in the project

ares are givers in Table 2.22, None of them are endangered of 1are.

Table 2-22: Dominanl Shrub sed Smai Tres Species i the project sad

Lacat Nawa Family
Ansure ACBOLICHAS
© Aisssiu Rusocuae
Argol Unitaae
'W*.e . Kyrsinaceat
i Dhusare {abiatas
Ghotapre Urnbaliiforur
Lajjrapt Lequminosae
SajvarvKadam Labiatas
Hirendl Verdenaiess
VATNALA Compositae

Sragew Frood sy, 2005
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s “Tho oiass species of plants bulonging to the Gramineae farnily whith provide wild ang
dcmaszra animals roughage. The grass species are highly effective for protecting differant
types of solt from arosion. Morphologicaliy, they are charasterised by deep root sysigms
and light shoot structures provicing the funclion of amoring. They have a bigh potertial for
bognginesring purposes and can wive in harsh condtions. Untit recently, their
polentialties are hamessed only in the nafural stale. The duminant grass specins that
ware cbserved during fiid survey are presented in Taie 2.23.

Telie 2%3: Grans Species Available in the Project Arca
L. Local Name Botanical Name o Farnity
Artbunge Hetorepratn contortus (1] Beasreis L Grasvease
Babivo . Eulaikpss dinal [Relz 0.6 Habbans Grarinagy
Banso Dwpdarin sp3 EORNGSIOS Sps Gramancoe
Dutxy Cyneden dactyfon L
Rane Saerhamm sportangam o Grumineae
Khar SEerBEFM SpOSaNeUm .| Grameneay |
| Salima Chrysapogangnilus (L} Ten " Graminens
Sty Imperats oAt | Bramingae
Lila T?mmed& cavdate (NesSIA. Camas | Gramineas
Soirse. Fukd sunvgy, 1016
2.47. Protected, Race or Endangerad Species
Orie protacted wildlfe, mammal species is reported iy the project wrea, and rest of he
existing species of mammats are commonly found speties Amorg the reponted species.
monkey, Macaca assamensis, i the pretected and wilnerabie spacies accerding to the
Forast Act, and ILCN respactively,
2.48, Protectud Arcas
Tho project road is At jocaled in or near any national park, witdife ceserve, CONSBnEbLn
area, hunling ares, ingluding a buller zone area, word nentage site, and other protected
AN,
2.49. infrastructure faciiities
2,50, Transportation, Electricity, and Lommunication
Rupakol Magasagadn: Municipally is located in the Eastern Region - about 257 km aast of
Kathmandu, the country's capital. The closest arport is Khanidanda Adtport, 25 ¥ noth of
T, Diktel.
‘»;...‘ % .
'{‘{w‘.’ e 3 R

F AR
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The olher nearest aiport with rogular fights is Biralnagar Airport, which is about 106
The area is well conniected 10 the naiional electricity gnd. The project area is gonnecied
national and internalional jelpcammunication networks, Major natianat daily newspapers
print regional editions and are gvaiable io teaders,

2.54. Educationa! instliiutions
Thare arg vaticus public and private institelons such ag schools and Collages. cornmunity-
based organizations, NGOs, banks and financial institutions withis the senvice ares.

282 Other institutions
There are seveeal government and non-govemment cifices includ:ng private institutions In

the project area.

2.53. Quality of Life Values

The Project is not expected to affect sny culturai of (acreational resources adversely but wil
incrense the existing quaity of e due to the improvement in pursonal, housenold and
community hygiens practices and community heaith,

.54, Culturat and raligious sites

The Halesi Mahadev ternple lies about 13 kiiorelars away from the Diktel market which is
considarad to be a sacred pigrimuge sile tor the Hindus as well as tise Buddhists. Every
year thany pikgrims visit thiy wmple.

Situated at tha headquarters of Khotang district, Dial, the terrple of Kallkagdevi is visited by
the devaiaes throughout the year. The place also observas maximu goal sacrifice offered
to the goddess by the devotees. A myslencus small cave housing the syrbabc image of
Lore Shiva near the Kalikadavi temple also adds up 1o the coriosity of the devotess visiling
{o pay theit homage 10 the guddess.

Ancthar popular refigious destinatioa is Barsha Pokhat situated at the Baraha Pokhan VOO
in Khotang districl. The Hindu mythology menticns the creation of the Jake in the time
immernorial by God Baraha {ih'rd incamnation of Laed Vishnu in the form of a wiki boar). The
lake, thus, Bas o High histodcat 5 weit as religious significance. 1t is 800 m long and 500 m
wide and located at an altilude of about 1700m abave sag level. One of the major stiraciions
of (he place is hat the color of the water in the izke changes siong with the season and
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~g, f;ccloduz fish of various Kinds afe seen in the lake. The besutiil and green surmounding of the
%* "%*’Esm atas adds up to its atractions.

255 Resettiemort, Relocation and Compensation issuss

the proposoed Project doos not have any issues relaled 1o reseltisment, relocalion, pnd
COMpEnsation.

2.56. Relevancy of the Project

As per TOR issued to DSMC. it is slaled that the Projec! rieads o be stuched from the
environmental poist ¢ view as per EPA 1997 and EPR 1957 {Amendments 1998 and 2007).
The proposed water supply and sanitation project is intended to serve the water demand of
the entire area of former Dikdo! Municipaity, Khotang Distiet. # s expacied Bt on the
implementation of the project the users of the aras witi be able fo avail adequate smount of
safe drink'ng water.

The projact raeds 19 go through the IEE process a5 stpulated in EPR 1997 (Armendments
1999 and 2007}. The propused project shal be wsing sudface water suuees. The Project
does not invoive the consiriction of any tunnels; relocation of people or households & thero
iz Ao noed o sotile any housebolds. The project is expetted w tenelit 3 desige popuintion
of sbagt 10,934 {2038).

As the proposed project falls within the definitions provided in the EPR 1097 (Amandmanis

1989 and 2007) Annex 1 (G) for grinking watar projects; only an 1IEE shall e necessary.

The reguinbion stated in Anngx 1 (M) shail only be applicatie f ne proposal does not fal

undar catogones (A through (H} of Annex 3. Table 2+24 compares the status of the prajecs

paint by porl against the conditions defined by Envionment Protection Act 1897 and

Emiranment Protection Regulation 1997 {and s mmendments 20075 for whick a dnnking

waier would raquire [EE or EIA,

Tabts 2.24: Criterly for requirement of JEE ancifor BXA for Drinking wator supply Prejects

el E1A i ¢
Condiion described in the | LT TvGwred B3 per Raquired 38 Do 1 isitions  in  the
the Regulation Annex | the Regutstion : et
Ak andt Reguts 1¢ Arnex Y b proje
fowsr cwmmimi Jato ! kiamater Creot 1 Ricemetsr NA
Wate: Bors ofe | Appicot o Appicacle HA
wmmw Andther
frain Watsr Go keton and Use | Up tn 200 heclares Mg  fran X0 N4
of spewing Welland L hestares
Swppry of Waler m Dry PUp o 1 cusee and ] More tan b Zusee | MA
i Yo Sortene Water Sourcs with - uiilizing vty 50 X of § st 01D e ol
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ToR fix

IEE Required 33 per

EtA Regquired sx oot

MUPUMOLe pRXNCE alinditg
sogtoe of 25 Lives per $64
wgtet, onstuckon of Mullole
Pumosse Rexerviss Requiedi

Condition describad in the Conditions  in
e Reguiation Annex | the Regulation
At and Reguiations g Annex 3 b peoject
¥ sate yela of the gvadatia guantcy | dvailable uanity
Grouest Watet Rechage Up o 50 % of tole | Mo than 50 % of [ NA
Nii)@f aculer
Water Treaiment Lp to 25 btar per eac Wanin 25 fiter per 3ec
Constructicn  of  Tunmst  for | Tunned Sonstructed Het constructed
Crance of Dnrkrg Walet
Witer Resoutie Deveioponest | 2510 100 pespie Over 100 peopis Hoe dope
which Dapianes Peapla
Permanent Roscdantst _
Semoment of Peopie Upstoan | Sattement of up to 500 | Setiement of anove | Notdaae
of Water Source rrople 502 peonie ]
Supply of watcy 1 8 papvaten | 5,000 to 50, 000 Ovet 50. 200 This # a0 ederson of
of e existrd  fysten
Mewgr  Jervile  Bman
hawve besn sBfed amd
oW SCuoRS #n o be
appet.
Connactees of New Ssurce w0 | 10,000 - 108000 Kaare s 1H0, 000 the curtent sopulalos
Supply Water 1o araling wibet @ 1822 an 206 aew
wply systam or & popalaton : the proect & g0sgned
of § fe % Tnal posuation of
_ : 10,334 ifi 2038
Ogarstion of 3 doreey water § iadisied ing'ated Sewage treatnent plant
supply tysurn witn sgusan of aot yet wetatind.
Swatge disposy systers with
swwage Ceaiman! System
Extrarsion: ol groundamer from | Nolfow Applcatie Ny nongainl g point
soUfeeh which Mo located at sourcka O poRLlan
pont and aanant goutces of e iy of the waler
tuologi.at ancg il fonrce
pollubon Mnlor their infiuenin
ATEES.
Oporalon  of  waier  supply | Not opeesiad Operdtad fras 8 n0L B
project  INCugat i 8 Pt e presect

and 1 selcly for water
gty
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- 3. PROCEDURES TO BE ADOPTED FOR THE STUDY

eidgy. and procadurs adopied lo prepate @ comg
'eaod wﬂ ‘odm. the prodsons of the EPA & SPR arg related natiseal and secipn!
guidelnes The IEE stugy w8 focus on mpact gentfization, predicton ang finally eveluatng
the extant and weight of the impact. The Consuitant will follow the feliowing methadology for
preparation of the repon:

Compiets the Rapid Assessreent Checitsl for gach
stid waste components.

¢ i shauld cover water suppiy.

Prepare a comprenensive dalzbase on the comidsr of infunnce on the biophysica! ana
: HC erAGnment.

v date from puthshed and unpublished reporis, maps. aenial pholographs,
resspalter aricles, aio. from different Sovermmend and nongovernmant Seganizalng

Frepare questionnares/checkd sis/matrices for the collectisn of camery data for bolb fhe
binshysical and so

Pl QELLIMANL,

Doserine reievant pars of the lown project. ubing maps wih eppropnale soale sl
shotographs and aodal phoetographs. where nesessary, inciuding e foliowing informaton:
location, alignment, alternatives, design, standands, pre-consbructen, conglruzlion and sost-
congtruction activilies, work . wtaffing and support fac:ttias and services.

information on mitigation; costs essociated with construcion astivies {during desizn
construttion, and operation and mainienance actmvities) should alse s reluded.

1.1, Environmental Assessment

Tie Consultan! shall study the existng envronmental consirainis and potenbial impacis n
the Project area through fisld sutveys, complemented by secondary wfarmation from repons
and witerviears vath some governmant officials, representatives of NGOs and internationg
organizations (108} supported projects and researchers,

The Consuitant shalt collect primary and secondary data, evaluate them and destribe the
relpvant ondonmentst characteristics of the area along the Dipeing routes and Bs corrider
of influancs, ncluding the lotiowing informaton:

Prysical Environment: lopography. soifs, chawste, and meleorology, geology, surface and
groundyaater hydrology. no se, air and water quatity,

T OTAEC-CON v
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Biotogical Environmant: floea, faina, rate and endangered species, raligiou 3
sensitive habitals {including parks and resuIves).
Chamical Environment: Use of various chemicais nchading fuel, fubricants. ofl, acds,
cement, i
The Consultant will develop all necassary dogurments (of fiald visita and collect data with tha
halgs of the survey leant

3.2, Soclo-Economic Assessment

Social pssassment of the project tries to determine the social implications (issues) regarding
assumed positive 8nd negative impacs related 1o location, design. construction, and
operation. Preparaton and actus! implementation of the construction activities will crests
soma niisance and inconvenience for ha communites in the area.

Primary data shall bo oblained through Focus Geoup Oiscussions (FGDs) with communities,
atong with the pipetne routes under consideration. Additiondl data shalt be cotiacted from
various Committees (MunicipalitiesA/DCs, DDCs, NGOs, Community groups, ele.) through
which the regpective pipae afignments pass.

The Consultan! shall coliect primary and secondary data, evaiuate them and describe the

relevant enviranmental characteristics alung the pipe routes and its corridor of influence.
alaryg with tha tollowing informnation,

Population, land use, planned development nclivities, community stricture, government
services, demography, smpioyrant, distribution of income and sources of livelihood, goods
and senioas produced, water supply, public heaith, educalion, extension services, Lulturis!
sites and heritage, lribal peopla, customs, aspirations and attitudes, expected waler users
and those benefiting from 1, different needs and demands of VOCs. and the present quality
of iife (QOL}, elc.

3.3. Report Preparation

An IEE raport as per Lhe revised format combining formats of both GoN st ADB shail be
prepared by contents given in Chapter 8 of this TOR. The draft report shall be presented to
MOWSS and sfier receiing tie tomments and suggestion from MOWSS, a final report wit
be prapared after incorporating the comments b0 the drafl repor,

TAEC-ICON av 2018 < i
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Wl 4. POLICIES, LAWS, RULES, DIRECTIVES, AND GUIDELINES

Gre

The cons ; ant shall describe the pertinent reguiations, standands tha! govem environmental
quality, health and safely, protaction of sensitve aress and sngdangerad species, e'c. al
mtemnational, regional. distict, VDO and Ward loveis Nepal @ 8 signatory o many
nternational conventions, including those concerning hadital, tiodiversity, cullural heritage
prolecticn. These issues shall be considered during IEE. and their aveidance!mitigation
measures shalt ba identfied. The IEE should also be conducted in compliance with tha
foliowing Laws. Acts, Rules & Regulation, $tandard, Manuats. any Strategies:

taw

* Constitution of Nepal 2072 8.8, (22048 RD Y

» Interim Constitution of Nepal 2063 B S. {2607 AD }
Acts

¥

Land Acquistion Act 2034 8.8, (1677 AL

Solid Waste Managemen! and Rescurce Mobitization Acts 2044 (1687)
Water Resources Act 2049 B S. (1992 A D))

Water Tax Act 2023 {1966)

>  Soi ang Waler Congervation Act, (1395)

~  Nepat Water Supply Corporation Act, {1859)

> Water Supnty Management Board Act, £2006)

Labor Act 2048 B.S. (1982 AD }

Forast Act 2049 (1993 A DG

Forest Reguiations 2050 (1995 A.0.)

Environrnental Protection Act 2053 B.S, {1847 A0}

Local Sall Guvernance Act 2055 8.5 (1063 A D)

Brinking Waier Reguiations 2055 B.S. (1999 A D}

Ghild Labor Prohibition ard Reguiaton Act 2056 B.S. (2001 AD
» Town Development Act 2045 B.S. {1088 AD)

Rotes & Regulations

v Y

¥

Y ovow

e

L

"?

ument & Resource Mabilization), Ryles, 2047 8.8, {1950 A 00

» Water Resources Regutatons 2049 8 8. (1983 A0 )
w Forast Regulation 208288 (1995 AD))
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» Drinking Waler Regulations 2055 B S. (1988 A.D}
Chikd Labor Prohibition & Regutation Act 2056 B.S. (2001 A.D )
> Urban Water Supply & Sanitation Policy 2066 B.5. {2009 A0.)

En1CE

> Rural Water Supply & Sanitation National Po ey, Strategy & Action Plan 2060 B.8.
{2004 AD.S

» Three Year Interan Plan 2063 8.5, (2007 AD)

» ADB's “Safeguard Policy Statement (SPSY 2068 B.S. (2009 A0
Standards, Manuals, Strateries & Guidelines

= Hationat IEE Guideling 2048 B.S, (1993 AD)

# National Drinking Water Quality Standards 2062 8.5, (2005 A D
» Watar Resources Steateny, 2059 (20623

THECACON 57 2518



IEE Report of Diktel WSSP

5 R_.EQU&RED TIME, ESTIMATED BUDGEY AND SPECIALISTS REQUIRED FOR g
AR PREPARING THE REPORT 3
This incluges the schedule, estimaled budget and apgroprale Duman 1esources (expens)
for conducting the IEE siudy. "'
H
5.1. Tima Schedule
Considering the tme imitatiors. the study has to be comploted within about 9 weeks. The Q

work schedule is presentad in Table 5-1.

Tabls 5-1: Proposed Wark Scheduse

1 Weeks
Artivity / Woark -

Desk Study
Preparation grd T

Approval 0f TOR

vy

EenEnE

puble Notitication
Fieitt Wtk

Ut
Compilation/Desiuation

Prapacation of fraft KE
Heport

Submission of Finsl HE
freport

5.2. Estimated Budget

Town Water Supply and Sanitation sud-project s approximately NRs. 500,000.00.

5.3. Human Rasources Required
As the IEE fequices dilferent persornet for specific lasks, the folowing inter.discipinary :
team wit be required. A team ieader will be required to coordinale the d Herent tasks of the
personnel invotved. Tha Team will consist of
1. Bnvironmental Speciatist

2 ¢ Water Supply and Sanitation Engineer
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4. Geo-hydralogist S
5. BotanisYForesier

Toree 1 four enumarnaicrs will also be requited to help the team, The 1EE team will also
bonefii from the inputs peovided by the daslgn team,
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s..a...‘:io. ANTICIPATED IMPACTS OF THE PROPOSED PROJECT ON ENVIRONMENT

The impacis shalt be identified for different phases of project activties, {e., praject desgn,
pre-construction, construchion snd post-construction, opetation 8 maintenance phase on
the existng physical. biotogical and sociv-gcancmic nesourcos. A distinction will have to bo
made between polentially significant posiive and adverss impacts, dirge! and indires:
impacts. The impacts shall be characterized as () low, bigh & medium regarding
magritude, i} Iong term, short term & megdium form regarding duration and (i} site-
specilic, focal & tegionatinational regarding extent. As a part of ihe study, enhancernent of
tne posiive impacts shalt also be carried out. The potential physical, biological and secio-
SLUOHMIC Impacts should be considered as follows:

§.1. Physical Impacts
Design Stage

i Sai erosion and slope stabilty due In sneorporalion of sioped aress in project
dasign

i Cracking of structae g o fecitty fedure & hagard o pubdlic) due to
construct-on of resenveirs in high eatbauske zong

i, Inageguate disposal of siudge from rasenvores and raairmert plant
lv.  Constasction of intakes in high eanthquake zones

v.  Localion of pipes and existing utiities patticatarly in herkage areas
Pre-Lonstruction Stage

i} Insdeotuate protection of reservor u-ealsouros

it} Detgricration in the water qaality in tho sterage reservcirg

it} Delivery of unsale! ta water 16 distnbution system

Canstruction Stage
i Charges in land use pallen along the alignment due o the construction of
d flerent componont structures,
&g;& 3] Land instabities, soil crosion. sit runot! landsldes and seling off steost
"‘,&? § N .g' g’ surfaces due to excavation vorks. and other construction-raisted sctivities dunng
o Q&g the constrachon phase of the prolect.
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W} Changes in landicern and drainage pattem dug Lo spol umplag, oicﬁi&ﬁﬂ?fand
aggregala mining, et.

N1 Possibie loss of agdoulture land, careal crops and seitfements due 1o laying of
pipes, teserwirs and construction activites and thus need of compansation at
mArke! pres.

vy Disposai of solid wasie, vaste materiols, and conistruction spois v the
productive fand,

Wi} lasue reisted Lo the groundwaler extraction and assacialed afishors arggion, sit
inoft, and sedimentation.

Post.Congtruction and Operation Stage
l}  Changes in land use patterns and the ecortomic impacts on the affected peopie
§ Natursi hazards associaied wih the reservoir $u0 10 resenvair induced seismic

effocs,
£.2. Biological Issues
Design Stage _
Forost claarance due Yo construction of different project structures in the forest
ares
Pre-Constriction Stage
)} Forest dearste

ii} Tree cwling and forast cearance processipenmils

Construction Singe

Iy Encroachment of vegelation as wall as wikiife habitats and biodiversity of the
proteciad Suacies.

it} Loss of vegetation and terestrial habitat due lo projict component and faciity
placemernts.

id) Loss of local vegetation and wildide haoitats due fo legal exploitation of the
rescurces ke feling, hunfing and podching aclivities by the cehsteuction
wordorce,

W) Impacts on groundwaler resourCRAvAleS resturtes

¥ Extincticnfimgacts of rare and endangered species of f

Rt
1:.4. MW‘} -~

%"m “yappt,

4, '.mm'?.
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Post Constmction and Operaticn Stae
i Poomandt SIS N0 TESES 0 T WG w Y fpomanIE A el v
VERRIATI.
w} [ oaIS ON QUOL CRgiEr Sae W AU 1IN A Y N EAERT N

# Praracee 378 SONOUGE ST o DUOVINR N TERNTVRE

5.1 Socicetenomie, Cuttural and Chemical lxsue

Dasign Stage
i Heat & safel o oore D Rwoney

Pre-Construction Stage
i Water U JOnRRONE S8 T S0uTe T DL
4 Land ASGusinon, SN Tesl 30T DNTTDY RN
i fremag gt o bogiameyl PUTMURR MmO AR RS

Construction Stage

Vi Efamtg nf a3 A0 DIODRTD A0US T O TN RRA 0 1IN SN o
pepie.

)] Trnasts 00 9 SOUA SIUCRIPE SUOR FVET IR BN QU N RS TR L
10 X038 A7 1 OUIEIE WORSTR

Wi} POSANE 00 KT ENN 300 FaXTR T e ooty B 1D TTEaRe T S
vocior and Tatsm™ 5300 o S E2ase B DUk ety

Vi Loss of Culwaha’oes and ormE Qa2 S I avaTN

i} npants il R0 SAIIANATSND ID e GO AN S0 LTS RI0E M Ny Bl O
5 gACanse by the Dot STt INF aRECLeY D e

%} Cranges i augralen QA N2 m T 0T IR RONEIR 300 IS 00 v et e
groups of the SomLnly.

%} Paggibity of empdyment (00! JorenlN AN 08 ATINIRI T e ey

peop’e of the proect area.

fost.Construction snd Operation Stage
it Impacts due o e witdinmeal of eC0rames 3y tes 20 g ummpeton o
sonsiracion
uj Changes 1n aesihel T voiues of landsoape doe 1 o avy I ULess ang fare tes

assocuated.
Impacts of permanent 1087 of PrOTUCROn Hurh DY MU el O0NU D o reas
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w) Changes in refigious vatuas of the area due 15 project BT PRI

The water supply and sanitation project sl have numarous bereficial issues. The
propesed pro‘ett shal enhance Ihe accass to safe dnnking wale” facilty and impiceed
sanitation and help transiss the sucat setings o the sami-wtban markat eenters. The
projact will algo increase the quably of e n ihe prodect area.

. — m—
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7. ALTERNATIVE ANALYSIS

An akernative analysis of the project shall be considered as an ntegral part of the IEE
siudy, which invoives aliemabive ways of achigving the objectives of a preposed project.
Atemnative analysis will aun to srive al a davelopment oplion, which shaill be conducied
during the sludy o minimize the possible negative envitenmenta! immpacts. Allernative
measures 10 the proposed profect o meet the same project objectives will be described
under e oilowing aspects’

¢ No xtion option

s ARernative design

s ARemative location

»  Ahternative schedule and process

Alternatives regarding potential envitonmenlol impacts, capital and operaling costs and
instiulional rning ang reontoring requrements should be descnbed. Costs s banaeflils
of sach alternativs should be quantfied (whereve: possibiel and incorporating the
cstimated costs ¢f sny assocated mitgation measures. Tho "no projedt” aphon & always
apen,
‘the mitigation measuses for potential adverse impacts due o localion, design,
: chion will have 1o be propesed during The preparation of the
1EE repoct for a'l the porceived impacts to minkni2e the environmental impacts of project
implermentation afler the prodiction of extant, magnitude and durabion of the impacts.
Mitigation measures will have 1o bs incorporated from the panning stage oowards. fn
goneral the foliowing area shall be covered while prepaning ritigation measures.

a. Project designypre-construction phase
b. Project construction phase
c. Project operation and maintenance phase

Concomed wogencies ke STWESSP, DWSSE, WUSC and locsl agencies, logcal
administration, pofice officers shall be consulted during ihe implemientation of m:tigation

Trr measures, The progonent is required lo preparne the Environmental Management Plan
et ‘j__" (E P}, and these measures should be oullined it EMP to implamont the proposec
foa L
Gued” measuros during project implemental on.
L Lo I'a » );
reit
'
T
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7.1, Alternative System Analysis PR
Systam silernatives need 1o be develaped to a53ass the most cost effectve, reiiate and
efficient system that can sorve the dosign popuiation, Gptimization of 8 proposed waler
supply system can ba done In terms of system layolt, sflarnatn® technsiogy, altomative
materials and altamative source. However, in case of the Diktel Town Project, the system
design has bean dong under two seanarios.

7.2. Alternative Assessmunt
In the feasibity study of Diktel water Supply system, two alternalives have been
considered using aternate system layouts — keeping othar parametecs constant. FEs!
proposed siterativ is fully gravity systems whereas «ocond aliemative is mixed {parly
pumped and partly gravityl.
The distrbution system and storage Systam has haon proposed ifentical for bath
alteraatives. Howayver, intakes, waler trealmant toc liies. fransmission system ane alied
structures for the Fansmission system has beel considered different for these aiterngtives.

Figure 4 The Proposed Two System AReenatives

7.21 System Alternative |
fry this syslem afternatve, B Wi spring soute neardy Chhaba Khotn has bean
proposed o supplemant water distharge 1o the exisling systemn supported Dy Ramba &t
Maih Khola. The Wransmission line is about 7.5 km and dveds water of § Ips. As this

source is at o kower slevation [an the main walar trealment plant (Eﬁgiyﬁ« separate
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N :iwal'er weatment plant (WTP-2A§ has been proposed fof this source. The treated water from

this WTP has been transported i 8 storage reservoir located at the misin bazaar {(RVT-Cj

1.2 System ARternative I

in this system, aliemative additional waier requred for the Town Project has baen
absiracted from at lewer elevation of Chabbe Khata near Triveni. Water from this source

has been proposed for pumping 1o transfer to Dikiel Bazaar since thig source is located al
a lower elevation (1201m),

713 Selected/Proposed Sub Project

The ansiysis of aternative show thal Alemative | bas bees jest cost oplions. s temns of
capifal cost, operation cost ang vanous cost paramelers Allemalive | is the best among
aflematives. Simifarly, the proposed tarilfs in hoth altematives were compared with the
affordabisity date from the zesin-economic survay of the town. The analysis, indicates that
the proposed water tariffs ane affordabie and fall below 5% of the monthly income for all
income categories in first altesnative (Aflernative |} Howeve, in second allernative monlity
tarifs are not affoidable in all income categones. Allemative il is un-easible oplion ‘o7 the
project lown. So Allemative |, has besn selected as the best feasible oplion. The
comparisons of two options have been presanted in Tadis below.

Tabla 1% Cost Compatisant of Yanoun Altarnatives Based tn Faasibility Report

SN, | Paticvias ) 3 ! Ahernstive ) © Aftemative 1 G
1 Toial Coptal Castin KPR T ey | 009
T2 Amusi GSMGessinNRR 4.232.36 121515
41 Takal Base Year Poculaicn (hoj soes 6069
& 1 ho of Soreion Connection (Nnd ) 1,042 : 1549
% 1 Usngth of Trarsiession Main {1} R 2655 2287
"6 | Length of Diswotior mai (] TR peyT
7 Copita CosifPop sarepd ; 19,956 52,055
& | GapitalCoutperMH 37 400,415
& | OaM CosiPog Served 2452 - 89418
o Akedatie 4 oM Camgorics manthy) 5% ey
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8. MATTERS TO BE IMPLEMENTED WHILE IMPLEMENTING THE PROJECT::

.1. Environmental Management Plan

The poject proponent has to devalop an Enviconmental saanagament Pian (EMP) to manage sl
the parceived environmantal impacts of the project systernalicatly. 11 shall be therefore hased on
ihe mitigation measures for the project induced mpacts. An Environmental Management Plan
{EMP) has a dusd purpose. it i designed 1o monitor the contragtors work during project
implesnartation. |t helps 10 chack contractual comphance with specified mitigation measures. ft
also helps in making periodic checks o the actual environmental impacts of the Projoct over the
yoars following completion of the works and compares these with thase ¥npacts anticipated 3! tha
time of Prject Appealsal. EMP, hereflore, provides the necessary tfapdback required for cormecting
gotentiaily serious Project deficiencies. and for the planning of other projects. EMP shiall incluce
the responsibilties of different stakeholders based of prefisinary plans and schedules. This
prograes shalt Inciude measures required doring the project design, construction and operatonal
phases and shall inciede recommendations on allecation of componerts of EMP 1o the various
parties lvolved. Feasitte and cost-effacliva measuins 1o praventmingateireduce significant
neqgative impads shoukl be recommended in an Environmentat Management Plan. The impacls
and costs associated with implomenting the measures Wil have be detailed. EMFP will include
proposed work programs, bugdge! estimates, schagules, staffing and \raining tequirements and
other suppor! services to implemant the mitigating Measures.

8.2, Environmentai Monitoring Plan

The project will develop an Ewitonmental Monitorng Plan for the pre-construction, construchon
and post-constriction actvities of the project. The program wili evaiuate: (1) the extent and seventy
of the adverse environmenta? impacts as compared to what was predicled, {iiy how effective the
mitigating measizes were and compliance with the regulations and (i} the overall effectvensss of
E35°. The smvironmental monioring of the prolect includes fiald supaervision and reporting of
project activities before and during the project construction and speration 1o ensure that the works
are being cattiad out by the approved design and thal the environmentai mitigation measures are
fully implemented by EMP. A monitaring system will ba developed involving {3 front line monitaring
{B) monitoring by the government ling agencies of indepandent Monions

8.3. Information Disclosure, Public Consultation, and Panticipation
Pubic consuitation is the process aof axchanging information with those persons and onganizations
with a legitimate intarest in a project and who are tikely to be affectod by the project {stakehoiders).
It is & twoaway process that informs snd involves the mmun@%@v@%bpmg a project and
T e

—— , - , %‘:;{w@ —
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‘*‘%9 g;” zizfoms {he proponent about issues and concerns, wiuch can ke be addressed in project dogae.
%, &
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+, Intormation disclosurs volves stakeholders in manitoring the development and implamentution ol
3 project and fosters opennuess in decision-making by presenling Socuments and ainer project
matenals for public scrutiny. The eonsuliation and disclosure invalve sonsullation with stakebaiders
at an eary stage of project greparation, and throughaut projec! impiemeniabon. As o rsicymunm,
stakehokfers will be consulted regarding the scope of the envirormental study hefore work hasg
commanced in earnast, and should then be informed abeud the likely impacts of the projact and
proposed mitigation once the drafl IEE repart is urkter preparation. The repdrt should tecord Ihe
iy of stakeholders and indicate how these hove been laken ints accoun! in project
gavelopment. Information is disciosed theough public consuftal.on and more formally by making
documents and ather materisls pvaiabic and at a localion in which stakehoiders can casly acCess
them, This normally invo'ves making draft reporls avaliable (in the iocal language) at pubhe

localions in the communily and providing & mechanism for the receipt of comments and making
documents avaiable more wadely,

Public consuftation and lnvolvemant showld e given highast priority in the implemantation of
mdigation measutes, Publc consullaton shauld ke place ang Dy decision of the consultation

meeting, implarmesiation of mibgation measures sheuld be prsntized and should be carmsd o
wWith the involvemant of tha loeal peoplo.

Mondonng i one of the componenis of EMP. The results 5f monutoring should also be disc'osed i
tha form of demonsiration, chans, figures, graphs, and samples, etc,, 10 1he local peonte, school
yiuddonts, and olhar inlerested stakeholders. In the process of complance monitonng of the projact
construgtion, local peopia and constructian workezs should be consulted.

8.4, Grievance Redroas Mechanism
A project-specific grievance redress mechanism {GRM) will be esfatlished to receive. evaluate
and facilitate the resolution of affectad persong’ concerns, comptainis, and grisvances relited to

soclal, envirormeatal and other concerns on the project. GRM wift giny 10 peovide & tme-bours and
transparent mechanism to resolvo such concems.,

A Grievance Redrass Commitee (GRC) will bo formed a1 the townNOCMunicipaily level,
comprising the Chairperson of VIMD WASH CC as the charperson of GRC, and Secrelary of the
concemed WUA or local bodies as the GRC secretary. The GRC members will comprise of 4]
RPMO socia) developmentienvironmental (as relevant) officer, {2) representative of affecied
persons, (3) DSMC's safeguards specialis! (socialisnviconmen! as refevant), (4) a represeriative ot

table CBO/SHGOeganization working in the profect area, and {5} Contradiors represenialive.

5 ‘f}m secretary of the GRC will be responsitle for convening timaly mestings and mantaining

;f
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minttes of meelings. The concerned social salequards expert of DSMC wit s;thR?b‘o
safeguard’s officer and Project Manager of RPMO 1o ensure that grisvances, mckﬁﬁgthoseaf the
poor and wingrable. are addressed. Al GRCs shall have at least tva women committee membarns.
Along with representatives of the APs. cwil sodiely and eminent citizens can be inwted as
ohsorvers in GRC meetings. A three-tier GRC wil be operative as per PAM, TSTWSSSP.

The Sodial Development Officer at the Regionsl Project Management Office (RPMO} will be the
focal parson for faciditaling the grievance redress at the ioral level
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9. REPORT

"Ai¥he 1EE report shail be prepared as per this ToR, The IEE report, whanaver applicable, shalt
contain maps, graphs, photographs, tables, and matrix. The format of the reparnt will be ty the
format provided by PMO, SSTWSSSP. Howsver, the HEE repont should inciude tha folkow ng:

Exetutive Summary (in Engiish and Nopad)

Tatie of Conterits

List of Tables

Uist of Figures/Photugtaphs

Annex

List of Abbrenaalions

Intrestuction

Descrintion of the Prajact

Blesoription of tha Environment

Anticipaled environment impacts and mitigation measures
Agtatysis of aternatives with and without project situations
information disclosure, consudtation, and panicipaticn
Grievance and redress mechamsm

Environmaental Management Plan

Environmental Monitoring Plan

Conclusions and Recommardatons

Reforanves

Annaxes

A oL

i
Vol
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18, OTHER HECESSARY MAYTERS \ .
Other necessary matters lo be inciuded in the IEE raport will be relevant Informaon - rélerence
lists, annexaes, Maps. pholographs, tables and charts, snd questionnaires la be used at the fime of

cafrying out the baseline survey, The report witl cioarly racommand whether an Environmenta)

Impact Assassment (EIA) is required or whether on Initial Environmental Examination (IEE} i
sufficient for ihe proposed project.
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Project Location Map
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ANNEX 1l
Schematic & Layout Plan for the Proposed Project

Hy1a Page 58

TAECHOOK SV



IEE Report of Diktel WSSP

ToR h(__im::aé ﬂ‘mw Exam.nat s gt Lhictad Weatar ..

£AYNG ol 4

o
LRy TR
TR
SRR BT EREA BIRE o d MW
: Ton g ek 41T
' LR i g SCURTE
i - W : % / ?&w&; L ¥

N S 2. o 5‘?;’,/' Y W
| T A “ora amen o
CARBICS S el R

TAECACON v 2008 ‘ Pane 5

'—m““mmmm—m



IEE Report of Diktel WSSP

ANNEX HI

ADB'’s REA Checklist, Environmental Checklists &
Socioeconomic Questionnaires for IEE Study
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ANNEX A:
RAPID ENVIIONMENTAL ASSESSMENT (REA) CHECHLIST FOR XATARI U8
FROJECTS AND PRELIMNARY CLIMATE RISK SCREENING CHECKUIST FOR SARPLE
St PROJECT YOWNS
nstrchons

:
D The project teams compiates tis chackint to Tupport the envircrenentst ciass ficabon of
 project. 11 8 o be aitacted fo the environmental calagorization form dnd suberited to the

Ervirotirwng ad Satesunrds Division (REES) for endorsemwk by the Director, RSES snd
for approval by the Chief Cornplarce Off cer

{5} Ths checxiis! focuses ©fs erveanmontal ssues and contarns. To ensuee thal I
. dmengions ate sdequalely conmideted. refer alse o ADEs (#) checkists on I
toselinmant and Infigencus Paapics, (B} peverty reduction handbook; (G) staf? guiie to
Osnsutaltion and pareption, sad (d) gander chacklialy

i} Artvay the aussions pssurng e “without miigation” case. The pueposs 5 10 identiy
poterial mpacts. Usa th “ramurks” section to dacuss sty anicipated miigation rreasures.

CeourtryProject Tite I NEP: “hird Small Towis Witer Supply and Sasttation Sodol Project l

Subproject: [ terwwater Suppy ana Santavon Subprojec i

Screenng Quastony ¥e | No | Reormrks
3

A, Project 8 by
it the project ares

[A pupuhttd.‘? [ Tre dotchution  picetng e
pattiaty 52 theough FoW of roac
w Duietel B ovcapaity, wah

recy dorate DOPEABON Jensty
Heavy with davelopment activities? LY The datrdoion pelne  will
pattsfy go thraugh the RoW in
vazaars  areas  of Ddtet

Muricipaity. Cevelopment
activiies afe o low  odsrsie
intenedy

Adpcont fto  or  wathin any
"ty wially Hivn areas?

Cultural heritage sile v

Protected Ares “
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%o | Remeres

Wetland

Mangrove

[Estianine
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Bay

B. Potentiat Ervdeonrennist knpacts
Wit the Projost Syue...

Pollutar of  rew water  supply  hom
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S0 @roRon rrgt?
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| $hese sites?
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HXOL I QIO I wartet panipingt
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wplsi supply wih other banchca' water
uhs for surface and ground vatens ¥

Unsatmfactery raw water suppy (o
eessive  pathogert of  rrinaral
CoMstRnis T

Basike watar traabnant 15 Sroposad

under e Subproject. Ente
PECOTTETH; ity winhat Gunity

fronicorg Ay preseobed in the
HOWOS & dt Biractiven.

Pelvory of unsafe wader 0 Ssinbubon
system?

Dagn proposes mentonng ks, 8
st moem  EME  recomenends
oottinuing TERng of WAISC in
walee  quaity monlloting,  as
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Dateclrng,
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ANNEX 2: SAMPLE FORMS, FORMATS AND REPORT TEMPLATE
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ANNEX 2A:RAPID ENVIRONMENTAL ASSESSMENT (REA} CHECKLIST FOR DIKTEL PROJECT
AND PRELIMINARY CLIMATE RISK SCREENING CHECKLIST FOR SAMPLE PROJECT TOWNS

Instructions:

This checklist focuses on environmental issues and concerns. To ensure that social
idimensions are adequately considered, refer also to ADB's (a} checklists on- involuntary
resettiement and Indigenous Peoples; (b) poverty reduction handbook; {¢) staff guide to
consultation and participation; and (d) gender checklists.

Answer the questions assuming the “without mitigation” case. The purpose is to identify
potential impacts. Use the “remarks” section to discuss any anticipated mitigation

measures.
Country/Project Title: NEP: Urban Water Supply and Sanitation (Sector} Project
Project; Diktel Water Supply and Sanitation project

ScreeningQuestions Yes | No
Remarks
A _Project Siting : Is the project area
Densely popuiated? ¥
Rupakot Majhuwagadhi Municipality
has moderate population density.
Heavy with development activities? v The distribution pipeling  will

partially go through the RoW in
core  bazaar areas of the
Municipality. Development activities
are of low moderate intensity.

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

Bay

et ] ] |t ot ] o]
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treatment plants to alleviate noise and other possible
nuisances and protect facilities?

ScreeningQuestions Yes | No
Remarks

B. Potential Environmental Impacts

Will the Project cause. .

poliution of raw water supply from upstream v

wastewater discharge from communities, industries,

agriculture, and

Soil erosion runcff?

impairment of historical/cultural monuments/areas v

and loss/damage to these sites?

Hazard of land subsidence caused by excessive v

ground water pumping?

Social conflicts arising from displacement of ¥

communities

2

Conflicts in abstraction of raw water for water supply vV

with other beneficial water uses for surface and

ground waters?

Unsatisfactory raw  water supply (e.g. excessive | v Basic water treatment is proposed

pathogens or mineralconstituents)? under the Subproject. EMP
recommends water quality
monitoring as prescribed in the

IDWOS & its Direct]

Delivery of unsafe water to distribution system? N The proposed project proposes
office building that also comprises
water quality laboratory to deliver
safe water. EMP recommends
continuing training of WUSC in

Inadequate protection of intake works or wells, leading | ¥ Design has considered the safest

to pollution of water supply? site for intake regarding
environmental  pollution  and
proposes  enough  measures
tomitigate contamination.

Over pumping of ground water, leading to salinization N

and ground subsidence?

Excessive algal growth in storage reservoir? N EMP provides mitigation
measures.

Increase in production of sewage beyond the EMP provides mitigation measures.

capabilities of community facilities? v

Inadequate disposal of sludge from water N Minimal sludge expected. EMP

treatment plants? provides mitigation measures.

Inadequate buffer zone around pumping and v
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ScreeningQuestions Yes | No
Remarks

Impairments associated with transmission lines v EMP provides mitigation measures

and access roads?

Health hazards arising from inadequate design of | ¥ EMP provides measures to

facilities for receiving, storing, and handling of chiorine mitigate health and safety impacts

and other hazardous chemicals. from improper handling, potential
accidents &f/or human error in
dosing.

Health and safety hazards to workers from handling EMP provides measures fo

and management of chlorine used for disinfection, mitigate health and safety impacts

other contaminants, and biological and physical from improper handling, potential

hazards during project construction and operation? accidents &/or human error in
dosing.

Dislocation or involuntary resettiement of people? V¥

Disproportionate impacts on the poor, women v

and children, indigenous Peoples or other vuinerable

groups?

Noise and dust from construction activities? v EMP provides mitigation
measures.

Increased road traffic due to interference of N EMP provides mitigation

construction activities? measures.

Continuing soit erosion/silt runoff from ¥

construction operations?

Delivery of unsafe water due to poor O&M treatment | ¥ EMP incorporates monitoring of

processes (especially mud accumulations in filters) distributed water according to the

and inadequate chlorination due to lack of adequate Directives for the NDWQS,

monitoring of chleorine residuals in distribution systems?

Delivery of water to distribution system, which is | ¥ EMP provides mitigation measures

corrosive due to inadequate attention to the feeding through proper monitoring.

of corrective chemicals?

Accidental leakage of chlorine gas? v
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natural hazards,especially where the structural
elements cr components of the project area accessible
to members of the affected community or where their
failure could result in injury to the community
throughout  project  construction,operation  and
decommissioning?

ScreeningQuestions Yes | No
Remarks

Excessive abstraction of water affecting v
downstream water users?
Competing uses of water? N
Increased sewage flow due to increased water supply
Increased volume of sullage (wastewater from There is no wastewater collection
cooking and washing) and sludge from wastewater & treatment system.
treatment plant
Large population influx during project construction and v
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 Priority will be given to local
countries are hired? workers.
Risks to community health and safety due to the N 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

measures.
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Preliminary Climate Risk Screening Checklist for the Project Town

Project
Qutputs

extreme events likely to affect the performance
throughout their design life time?

Screening Questions _ Score Remarks
Location and Is siting and/or routing of the project (or its 0 Investments in the sample
design of components) likely to be affected by dlimate project will not likely be
project conditions including extreme weather related affected by climate change
events such as floods, droughts, storms, and extreme weather events
landslides due to the siting of project.
For example all pipes will be
constructed underground no
investments will be sited in
fiood plains etc.
Would the project design (e.g. the clearance for o Not likely,
bridges} need to consider any hydro- There are various
meteorological parameters (e.g. sea-level, peak sourcesthat will be used for
river flow, reliable water level, peak wind speed the proposed project. Further
etc.) source water protection will
be carried out.
Materials and Would weather, current and likely future climate (]
maintenance conditions (e.g. prevailing humidity level,
temperature contrast between hot summer
days and cold winter days, exposure to wind
and humidity, and hydro metrological
parameters ) affect the selection of project
inputs over the life of project outputs {i.e.
construction matenals)
Performance of | Would climate/iweather conditions and related 0 Climate conditions will

unlikely affect water quantity
and quality of water supply
system. The water supply
schemes will be designed to
meet the current and future
demand. Further water
supply system will be
operated and maintained
efficiently to reduce system
losses. Water safety plans
will be implemented to
ensure water supplied is safe
and potable at all times.

Options for answers and corresponding scores are given below.

Response Score

Mot 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

] o _ Nepals _ | WHO Air Quality Guidefines {ug/m)
Parameter Averaging Period | Ambient AirQuality | Global Update Second Edition *
: 1 Standard (ug/m3* | 2006 2000
TSP Annyal - - -
24-hour 230 -
PMss Annuat - 20 -
PM:z s 1-year _ . 10 . -
T ahoge e | RS 25 -
S0: Annual 50 -
10-minute - 500 -
MOz 1-year 40 4t -
24-hour 80 - -
1-hour - 200 -
o 8-hour 19,000 - 10,000
15-minute 100,000 - 100.080
Pb 1-year 05 - 0.5
Benzene 1-year 20 - -

= Natonal Ambent Ar Guaity Stendards for Nepal, 2002, Cbtained from Environment Statistice of Hepai 2011, Government of Nepal,
t{aticnal Pianning Commission Secretarwat, Central Bureau of Statistics, Kathmandu. Nepal

Envirenmental, Health ang Safety General Guidelines, 2667, International Finance Cerporation, Workd Bank Group.

+  Ajr Gually Guidelines for Europe, Second Edition, 2000 WHO Regional Office for Eurcpe, Copenhagen.

- Parameter that either has ne national standard value for 24-hour obserealicn or with WHO guidetine value for 24-hour pbsenvation as
more stringent than that specified in the nationzl standerds.

¥

B.2 Noise Level Standards

. . . " WHO Guideline Values _
Receptor / Source | HNational Noise Standard Guidelines, 2012 | for Noise Levels Measurejd Out of Doois ™
: 1) T : _ {One Hour Lagg in dBA)
o Day’ Night 07:00 - 22:00 22-80 - 07:00
Industrial area 7% 70
Commercial area 65 55 70 &
Rural residential area 45 40
Urban residential area 85 50 55 45
Mixed residential area 63 85
Quiet area 50 40 - -
Water pump 85 -
Diesel generator 30

* Oudelines for Communty Hoise, WHO, 1983

Source: Environmental, Health and Safety General Guidelines, 2007. international Finance
Corporation, World Bank Group. '
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B.3 National Drinking Water Quality Standards, 2006

Group Matonal Dnnking Water Quadty Sandiards, 2006 __{ WHO Gusdelines for Drinking-waser
_ ... Par Unt Max. G 7 Himis Cuaky, #h Ediion, 2011*

Turbidly WTH 519 -
oH £§5-85% nene
Cot TCU 5 (15; nong
Taske & Odor : -
08 mad 1360 -
Eermal Cond pofem 1560
iron maf .33

Prysical Manganess mgt 0.2 -
Arseric maA T e005 .01
Cadmn W 0.503 3.503
Chrcmium maf 205 508
Cyanide g 897 none
Froriie w0l $5-15" 1.5
Lead ol 0.3 301
Chiorde mah 255
Suiphae mah 250
MNarge iyl & 3
Copper mgh ! 2
Toal Hardness 158 600
Calum mai 200 -
Zing mh 3 none estabished
Mercury maf 0.331 0.008
Aluminum mgA £.2 none esigh
Resxtual Chiorine maA 01-0.2 b an

Micre Goras E-cod MEN O0mi O mus 1ot be delecabie in any 100w
' Towd Colform MFPN1O0m | 2in 85% of sampes Biken sample

*  Heslth-based quidsting vakies
** Figures in parenthesis are upper range of the standards recommended.

f These standards indicate the maximum and minimum brits.
Fraom ¥HO (26035 Chloring in Drinking-water, which stales that this value is conservative.

A

Parameter with ¥wHO guideline value as more stringent than natiional standard value.

Natipnal Drinking Water Qualty Standards was obiained from the Environment Statistics of Nepal 2011, Sovarnment of Hepal,
Mational Manning Commissien Secretariat, Central Bureau of Statistics, Kathmandu, Kepal.
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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 all the road users along the work
zone, and to address the following issues:

(i

(i)
(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 delay 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.

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.

(iv) Inspect traffic control elements routinely, both day and night, and make modifications
when necessary.

v) Pay increased attention to roadside safety in the vicinity of temporary traffic control
zones.

(vi) Train all persons that select, place, and maintain temporary traffic control devices.

(vii)  Keep the public well informed.

(vii) Make appropriate accommodation for abutting property owners, residents, businesses,
emergency services, railroads, commercial vehicies, 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)

(i)
(iii)
(iv)
(v)

approval from the ICG, local administration to use the local streets as detours;
consuftation 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 along the
detour route;

considering how access will be provided to the worksite;
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(vi) contacting emergency service, school officials, and transit authorities to determine if
there are impacts to their operations; and

(viiy  developing a notification program to the public so that the closure is not a surprise. As
part of this program, the public should be advised of alternate routes that commuters
can take or will have 1o take as result of the traffic diversion.

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 congtruction schedule and methods ]

+ kdentify initial traffic recirculation and control policy

« Identify routes for traffic diversions
« Analyse adverse impact & mitigation at the detours

+ Begin community consultation for consensus
» Finalise or determine alternate getours

+ 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 conas, sgns. lightings, efc)

« Conduct campaigns, publicity, and notify public about street dosure

» Davelop a mechanism to address public grievances regarding disruptons {traffic, utilities, 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. -
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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.);
(i) defensive driving behavior along the work zones; and
(i) reduced speeds enforced at the work zones and traffic diversions.

It may be necessary to conduct the awareness programs/campaigns on road safety during construction.

The campaign will cater to all types of target groups i.e. children, adults, and drivers. Therefore, 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;

i) 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 contro!l devices at the work zones is to delineate these areas to warn,
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:

»  Signs

» Pavement Markings

» Channelizing Devices
= Arrow Panels

» Warning Lights
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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 “GQ").

The work zone should take into consideration the space required for a buffer zone between the workers
and the traffic (lateral and longitudinal) and the transition space required for delineation, as applicable.
For the works, a 30 cm clearance between the traffic and the temporary STOP and GO signs should be
provided. in addition, at least 60 cm is necessary to install the temporary traffic signs and cones.

Traffic police should regulate traffic away from the work zone and enforce the traffic diversion result
from full street closure in certain areas during construction. Flaggers/ personnel should be equipped
with reflective 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 illumination 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 will prepare the traffic
management plan in detail and submit it along with the EMP for the final approval.
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Spoll Management Plan (SMP}

Purpose and application: SMP is to describe how STWSSP will manage the spoil generated and
reuse related to design and construction 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.

ANNEX 2E:SPOIL. MANAGEMENT PLAN

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 B: 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

Potential Impacts

Air Quality

Potential for high winds generating airborne dust from the
stock piles

Sedimentation

Potential for sediment laden site runoff from spoil stockpiles
and potential for spillage of speil 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 pemmission for storage/disposal

Design specifications

Limitations on opportunities to minimize spoil generation

Sustainability

Limited sites for storage, reuse opportunities
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Spoil volumes, Characteristics and Minimization

Spoil volume calculations: Estimate the volumes of spoils produced from each of the construction
sites.

Characterization of spoil: Based on the type of spoil; characterization is done (sand stone, MWSS mix
materials, reusable materials

Adopt Spoil Reduce, Reuse Opportunities
An overview of the assessment methodology to be used is mentioned below.

- Consideration of likely spoil characteristics

Identification of possible reuse sites

- Screening of possible reuse opportunities
ldentification 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
e Summary of foliow up time-bound actions to be taken within a set timeframe.

Appendixes

* Photos

s  Summary of consultations

+ Copies of environmental clearances and permits _ .
* Sample of environmental site inspection Report o ' ,
¢ Others e
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ANNEX 2F:SAMPLE SEMI-ANNUAL ENVIRONMENTAL MONITORING REPORT
TEMPLATE

This template must be included as an appendix in the EIA/IEE that will be prepared for the project. it
can be adapted fo the spe_ciﬁc 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
¢ OQverall project and project progress and status

No. | Proiect Pzatus of Project Listof | Progress
) Name Design . Construction | Operational | Works | of Works
Construction
[m] O O O
O a O O
W O O O

COMPLIANCE STATUS WITH NATIONAL/STATE/LOCAL STATUTORY

ENVIRONMENTAL REQUIREMENTS
Project Statutory Environmental

No. .

Name Requirements

Status of

Compliance Action Required

COMPLIANCE STATUS WITH ENVIRONMENTAL LOAN COVENANTS

No. {List schedule
and paragraph Status of . .
number of Loan Covenant Compliance Action Required
Agreement)}

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 checklist of
routine Environmental Site Inspection Report followed with a 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 I MWSS water was escaping site boundaries or MWSS tracks were seen on adjacent
roads;
o 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;
o Are their designated areas for concrete works, and refueling;
o Are their spill kits on site and if there are site procedure for handling emergencies;



IEE for Diktel WSSP

o ls there any chemical stored on site and what is the storage condition?
o Is there any dewatering activities if yes, where is the water being discharged;
o How are the stockpiles being managed;
o How is solid and liquid waste being handled on site;
o Review of the complaint management system;
o Checking if there are any activities being under taken out of working hours and how that is
being managed.
Summary Monitoring Table
Parameters Name of
Impacts Mitigation Monitored (As a Date of Person
(Lis‘: from Measures minimum those Method of | Location of Monitoring Who
IEE) (List from identified inthe | Monitoring | Monitoring Conducted Conducted
IEE) {EE should be the
monitored) Monitoring
Design Phase
Pre-Construction Phase
Construction Phase
Operational Phase
Overall Compliance with CEMP/EMP
EMPICEMP | CEMPEMP | ?;?;‘:‘t‘;ftion Action Proposed
Project Part of Contract Being P - & Additional
No. (Excellent/ Satisfactory/
Name Documents  |Implemented . . Measures
(YIN) (YIN) Partially Satisfactory/ Required
Below Satisfactory) q

APPROACH AND METHODOLOGY FOR ENVIRONMENTAL MONITORING OF THE
PROJECT
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*

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 results and an analysis of results in relation to baseline data and statutory
requirements

As a minimum the results should be presented as per the fables below.

Air Quality Results

(pS/cm)

)

)

Parameters (Government
. Date of , . Standards)
Site No. Testing Site Location PM10 502 NG?
(bg/m3) | (pg/m3) | (pg/m3)
Date of Parameters (Monitoring Results)
Site No. Testing Site Location - PM10 802 NO2
(Hg/m3) | (pg/m3) | {ug/m3)
Water Quality Resulits
- Parameters (Government Standards)
Site | Date f:af Site Location Con.ductlv BOD TSS TN TP
No. Sampling - | pH ity (mg/L. (malL {mg/L {(mg/L
pSfem) | ) | ) )
 Parameters (Govemment Standards)
- 8ite | Date of . . Conductiv {BOD TN | TP
No. |Sampling Site Location pH | ity . lmgl (:nsgi (mg/L l(mgi.

Y
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Noise Quality Results

Site | Date of Site Location LAeq (dBA) (Government Standard)
No. | Testing B - - Day Time Night Time
Site | Date of e L LAeg (dBA) {Government Standard)
No. | Testing. Site Lacation "Day Time " Night Time
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ANNEX 2G:SAMPLE ENVIRONMENTAL SITE INSPECTION REPORT
Project Name

Contract Number
NAME: DATE:
TITLE: DMA:
LOCATION: GROUP:
WEATHER CONDITION:
INITIAL SITE CONDITION:
CONCLUDING SITE CONDITION:
Satisfactory Unsatisfactory Incident Resolved
Unresolved
INCIDENT:
Nature of incident:
Intervention Steps:
Incident Issues
Survey

. Project Design

Resolution 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

PLENS
W

Ty
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ANNEX 3:
PUBLIC NOTICE, MUCHULKA,MINUTES OF MEETINGS, CONSENT LETTER &
CERTIFICATE OF WUSC REGISTRATION
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PUBLIC NOTICE
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MUCHULKA
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MINUTES OF MEETING
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CONSENT LETTER FOR THE LAND DONATION
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CERTIFICATE OF WUSC REGISTRATION
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ANNEX 4:SURVEY QUESTIONNAIRE



{EE for Diktel WSSFP

Fofr Ay wES WrArEAT a9 EWE AT
:Wmmwmmm

P ararean Dikte] OSSP Ceepaleet e A 1
e Khotong | wepfiE mine M%Pﬂlu%a&lu A S
!WW ST .. FRTCRTAT faf 223 YAm, 2018 |
LSS T ) drga JY-F |
9. HmTﬁﬂ‘oF wTfeeE FaT o faae
FETE HE wﬁ“{mwmwwiﬂﬁm
.9 wweETE e A Kkﬂ‘ﬂ“ Bahadur R
k%&&j Bahwnels
4.3 a‘-’qfa’:ﬁrﬂm L L g owher O wf&f‘gg et W o
st aver e & wfeer £ &g ey, X wen [F] e R aos w X
13w qbErw anfder s AR Tos TR see sen [ _
o e A ® amead 0w st e 00w g O

BRicicale B c I o

-1
|

_g/-‘.ﬂ G | [ 20| e [am i |2

4
g,
E

| ARG v wdemer o e dEhrE e
5. WAy S o maﬁrmmﬂﬁwﬁwfwnﬁmaw
erm‘@r aﬁwwmmﬂ%}

8 Pwar: g Frew (3few 2, grafrrmen ¥, wwafiregar ¥, TH A
. aTET o frm S '
8 o qRERET T T e e faor wpant [ deaw L) ww wen [
15 wmrr-'mwﬁﬂ'ﬁ?ﬁaaﬁm@ma= x] =t
et DT wmm e [ st i smo we @ e S
1 qur wm g wEhE i [ s mmm e e []&{Fﬁ?mm D
qqoﬁrww&%‘f A gmmﬂm{] | wrenm adEEr W wiEE w

S

_ﬁ%‘i mmwmmmmﬁmmm» |



IEE for Diktel WSSP

q B [:|?a?r5r msm Eﬂwm@wa@sg ......
§ 93 wE aEelE W aTE belaw we | TR E::!mﬁ[:jar@ )

s . g7 g, - TR W/WWWW/W/WWWWW mEr WEF T

&7 2T, G U _
' qq% wa i swn A B 8 @‘—r D&mwﬁrﬁmmmw
BT T A 2 Lo o
____:_Ct‘w et Ty e a1 8 [ 9 Wvﬁ Foaad ¢ e ijgw i1
.‘i.‘ﬁ WWWW@%WWMW :

:famﬁfammz A AL Moohe

T mwmz@‘awaﬁmwwam O e [ q@fr ?_"] e mg’?’
ﬂammﬁmm ‘1?{331? 3 [ 3*@@.%.%&?@%&%'--

3
¥
Y
&
=
k|

' Heaﬁréﬂwﬁaﬂﬁsﬁ“%amﬂﬁﬁmmh D

A @ B AR L
49 mmmmmwmmhnﬁ T o
¢ Py W a'r’r i o . _
TR E T THE) - i
' (F) BT AT [ .
3 :mﬂ‘gzshacﬁ - I : T a ~
R w6 Y %fa?s Fodr aﬁqﬁ '
EX IR
3.3 |TeIelL
¥ | uT Arg ue e
2y | araTard cEER |
|
-

N T e L Nhakic SBALLE
2% ¢ Se  ITIT (A E )
350 wmmmwmﬁ

l o T mma e e 50000




IEE for Diktel WSSP

99 N yrmEad feeTe W

Rk A A

9.% WEE ST gy, o, v, A
e . () B WO !
3 ey Ak ) 5 o S
EEEcul —
T T : _ e——
TRt Fmmre i - .
AL = : . . ]
-

T SHE YR
Y. gATR

P S FTTR T .

P Ead St IR FEE) (PTR DPYY Y

P AR R K-S

i CICE " ' : ]
L | FHE &R T {8067

SR S 43¢ R eI gR e sia [ & A smmm=
T I ST UYEETE SERT

Ly auEE el e, mmmmﬁmmwarmmmmmm
7 gy g B favg e | . '

3 Aaiilg A ]
3| Td spnmveye ot akw | L) [ A L TS il N
| Al am U | 500 | wmeem arg @)
w1 gk apn £ 1 v T C]
c, | %W, @, 78 G ] | = sren, wH, twh j
o | Tawardn woh R O Fereins arh Rt L] ]
jo mwmw B F(AH AT SEAH T 0
‘1‘1 i G 3= 0

iy Kk eE ik ' 4.3 i
-a?a’ ﬁwmmmmwmenﬁmm
- 3. FelY arer wEe

3 ?mmwwmﬁmﬁa 8 (] & 7 af 5w ah v g
®owby b e [ @) avarguster Bt aw T ARERE 9T [
3% Wmm’amwmaf%mﬁ..w

1§

g



IEE for Diltel WSSP

............. a3 %memmmm?mg WG
a.v'aﬁmwh@rmmméﬁwﬁmmmﬁa& .
. L ) T SR AT [ & =@ weF 3 o quai E]
f ' mﬁﬁﬁ?ﬁﬁ%mﬁm@rﬂmmwmﬂwﬁ O
' mﬁﬁmﬁﬁzﬁqﬁw@ﬁ BW%WWWWWWWW ]
Bl WW@W Cimmmmmij mmm%?@l
eI WUTE T aTad AT o weed B e @ [ #w [
Lo, TE-TE RO FRe grataadr
' ,.'.‘#.‘1 A e wRutaw,/ M. mﬁﬁwﬁwmmmwgwmﬁﬁwmmﬁ
R e g | |
w0 gEEad T w o fmE —
e FHOTT TEE —y . W F 3
oo AT R EY Ferrs . R

_-WWWW%?WWWWWWWW ?«rﬂ?’f‘fvﬁ -
-Wﬁfmmmmmmwmmmmﬁmm
-"'_:Zmﬁzﬁwmmmw;

au
e

(Ko00 s iy 3004 g 000 W
A R R T N A K Y-S ‘:}oc}b ey
ioosl iOOﬂ g 1000 T l rj . .' ’ L {j¥oo el & ""g

" ‘;.3' hﬁrwmmwﬁmmm W&VW%H o

L mememi '

* woo W W
e ¥y TR 100
TevosFa e, - |
JERHYEHE yoo T T s
¥ 509 Ha wo e
& Wy oG wo . . ¢
T 30y 98 W '
F 3y Hfe Rec

R I Il el B IR e




IEE for Diktel WSSP

¥4 wmmmmmmmmwm
' SR (% W T A g € ! gg%ﬁ -

¥ % wmm(mmwmﬁ,mmme
44 T T T I Se T TR T “eg@ éﬁg:!

xmmmwﬂ

: {mmmmmmmmm mﬁ?i‘d‘lﬁ!?f?%ﬁ%{ afad
ammmmmmmmwﬁwmmw

e TR G
. w&amaﬂ%ﬁf?'«mﬁm : '
oy WW%%WWMV
%% wmmﬁmmmmw?
T w3 '
e fut % e e S i ) ¢
CmwEm . [Clwfsaen 7 Pof D
R mmmﬁmmmﬁmﬁﬁmﬁwﬁmmwmm
C fem e @ e e ] dwam Z
L mwm@%wwmﬁm?mfww .
b genn _ '
S N W
T [wrwr =, amn, wamm g
v
¥
[

T

Skl
) W'mamm
RES

\\ \\"\ i,.

Ty qr&aif{afmamm mmzmmmwzﬁa

'aimmmWWMW@mWwmem
: TS w?mmwﬁ%'w
e mmmm S T W R e

a;zzmammmw' )
_W?WW?W
'Wm&rmmm}
Wh&whﬁmmw
| aar arf fari wEeEs
] 'l :

‘/

rf“)cg(pl.u,()_.-«ﬂﬂ

<R -fx _ \




{EE for Diktel WSSP

.............................

| Paert &SR o1 e L TG T
¥

' &Mﬁﬁzw-.wwﬁzwﬁ@mm
3 o

qﬁaﬁgmﬂfﬁﬁmfgﬁmg B L b
121::% iR o) S (R TR s
? atn% a;m arét FEd T T8 !

R R




IEE for Diktel WSSP

(O T A QA AT W o
19 o o ofiesr siter g - 1) A wd A L
33 T T IR T AR T 3w e |
¥ amE mmy ar g g sl fererges
$0 T e s A, e A A—
¥x frer, ey oo g 1
3 e s, A, we R o A [
€)W EE T
= S | ) o
& AAEPL HIHT G G w1 d ) @ W
afy g, F wERE A w ' '
v e L  otetems ]
e v A T T
S 4% e m o o e Al wwwnd i w0 (4o
' Q. W v ARE AV 2 awen ¢ fEd W v farr wd
F gL R g g BQR09 T e WeE By w el St g
oY AR wms geelcaneR 89 g arr g0 g[8 0 )
%aﬁwmwwmmﬁmmmmrﬁ?mﬁwmm
Tw e R TEEA A8, R WE- 1
4 WWuWWWW%%WWW|M
WWWWWWWWWW -

1 W?WWWW?%WWW@WMrJWW?
' n ¢ o TR | Sladikal S

o e F | '

et

setegine o

-
AN

A

¥
i,

q S
3 AT Gt o
3 -
» j

KN
NARNY

FIET AT et ! i |
8
e ot




IEE for Diktel WSSP

ZIOTER

L R

1.3 PR B i Coat i CLll Wy GIeE] A Ty o e T

o ARk

'mﬁéﬁmﬁr@%mw%mﬁwm

9.4 W AfaF adm A 8.3 Pl R smerEAiars by | D

mammwﬁmmﬁmaﬁmﬁwmﬁwm&%aw s

N N -

mﬁm‘rmﬁwﬁwmﬁwﬁﬁmm »
e grevr (Sogepin. 1 ¥ Maﬁmﬁmm g
33 At Tl g%w'w.—m@rﬁ;

WWW =

%wﬁmwma}am aﬂg%ﬁﬁmmm A




IEE for Diktel WSSP

FHY ATT TG -
WAty wE At ﬁ[jmmﬁgfwmmﬁz 0

r‘r‘oma?a—w.'a: IR S Sa— rswf"m%%ﬁ”_
PA W e T

BRI (R TITTT quq»—ﬁrmmaw G FedE 9T g e

ﬂrmwywmmwmnramn@
\ P e [ mEmE ] agm [

R . %%% .
§
ol

_;.----mﬁw‘rm-wmm“&% MWW - XA )
: =1¢m$ﬁzﬁmmma s L1 & [O I af i b (]

#mehwmwﬁmﬁammm%mam@m“% [C13r 7
EFWWWWWWWWW’W al 1 g (1

_ qumwwﬁmm a«ooomm 7 200G afy | )
& SRR FR S e g ’ '
E ﬂéﬁﬂrﬂmm Wm [ ] ¥ TET ariate ey mv"mq@_
Fugrs 7 L R A ] v [
: a‘.*‘a‘mm—:m Wmmm mg ﬂ"fﬁ‘r’-‘{[j

me

TN R Re sy o e [0 ‘iimfsrmwwmamg{f"
%.ewvwmﬁmv@mﬁwmﬁ Efﬁ:: W

Far 4-5- 45 bw kiigre ST e SN ke 4



IEE for Diktel WSSP

.
2
:

2, ey g o xR o, e md we ey [
cs i vewm oo PR xv wew i A e (2]
v W EEE wh ' '
AT e SETETTETET ST & TR | AT AR e S
19 dEe qEe. © sy womawwat 0
13w o et e ] 3 sy e ey (3]

vy wreer HFE A AR AR L) 3% ¥R @R

mwwmmwmmamqﬁmmww

Wwwmwmmmmﬂmﬁt

wontae fm

SO VPR SN S

elnlia|miss]o|enioio

J

X TR ¥

T R

5.

T

m .

T WY ¢

e T T

At

TS T ST S A A AMEEArE FAT A W B A

L Busied % .S L 28 o )
5 mwmﬁaﬁwwmméwzmﬁmmmmmmmw

90



IEE for Diktel WSSP

ANNEX 5:
CHLORINE USE GUIDELINES
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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 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 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

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 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 potentiaily
bioaccumulative substances are formed. Toxicity tests on these mixtures demonstrated
that the presence of DBPs did not increase the toxicity.

A maijor 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 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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ANNEX 6:
WATER QUALITY TEST REPORTS
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N Lab Accreditation No.: 8- 2688/69 Ragd. No. 8387570684065

: )@%S’FHA SCIENTIFIC RESEARCH SERVICE PVT. LTD.

RO Box Mo, 4318, Diltihassy, Kathmandu Nepal
Teb ¥2T7-1-4435748, E-mail sustheleh063@gmall.com

{Center ¥for compiete scienptific seoiutiaanl

Test Report/Certificate

Report No. . 167/2074
Entry No. @ AASTHA - 1094~ 2074

o _ Date received 023022074
_mp & T Watar Dote completed ;02032074
Client T TAEC-ICON IV Sampled By . {haat
Source © Chhepe Khola, Khotang
e i 'ém'iﬁ_"
Pargmetars Method Observed Water Quality *

val
amtaes. - ! Standard

finwrze """""""" Checked By 4@?’1’“&

Aithorized By

Hote : 1. The issaed report refars only to the tested sermple und appiicabla p =, Endo tal prod & npsthar infarmad ner imgslied.
2. This raport is neither to ba reproduced wholly or partially nes can be used as & evidence in the court of law.
3. Liability of cur ingtiute ia intted to the invoited delrimands and amount only.
4. Even in the case of stabla samples such Be Smestons, minerals, soil etc. they will not he stored more then six months.
5. Paragnwiors in * ate not acorsditated by NBESM.
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ey, M FEUA4DES
dlatinm Moo 06-208840 Hego!, Mo, 538 ;

‘;f"’xQETHA SCIENTIFIC RESEARCH SERVICE PVT. LTD.

LR Boa Mo, 4310 Diliinazarn, Batbmandy, Bapst
st 1Y

Tob 487714472748 Eomnail sasthalab?BE% s

g2y For complete scientific soltutiosn)

Repart No. : 166/2074

P
Entry Mo, : AASTHA - 100a— 2074 {fgf’ Date received T 23-02~2074
Sample . Water "\\%9 Date completed  : 02-03- 2074
Client | TAECAICON )V \“:“\k\ Sampled By : Client
Source ¢ Ramba Khola, Khotang :

I Nationat D(inking

© Observed Water Gty

Vaiues

P

Electrzcal' Conductivity,
_ {umhos/em)

1 AFHA A\\»w* WET 20;2

Checked 8y . Aﬂm

Authorized By

! Heabl T End t of protucts is nelthar infarred nor impiled.
1. The issued report rafars only to the tested ple and .
Hote: 2. This repam i ::;*w!o be mpmﬁuaeﬁm;ﬂlyorparlmy noruan bs vsed 3;aﬂewdanns In thie court of law.
tw i lirmited to the invaiced detrimands and armount on .
i ?::r:iz &mﬁwm;ie ples such as limest minerals, goil elc. they wilt not bs stored more than six months.

5. Paramelers in * ars not accreditated by NESM.
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Regd. No. BI875/064/065

/4AS"§‘HA SCIENTIFIC RESEARCH SERVICE FVT. LTD.

.03, Box Mo, 436, Dillibassy, Kathmandu, Boepal
Taf +077.5.4433748, Eemali; sasthalabi065@gmalicom

¢er for compileta scientific seolwtion]}

Test Report/Certificate

Report Ne, © 165/2074
Entry No. @ AASTHA -~ 109A- 2074

: 2 — —
Sample | Water : Oi gi ism
Client - TAEC-HCON by I Client o
H i
Sourge © Majh Khola, Khotang

 Observed |
Values

National Drinking
Water Quality
$

E'Fé_c_t;rca! Conducuui'w,
{umhas!cm]

Remarks: Observed value of turbidity aod fron do not meet NOWOS required fimjt.

g,

Anglyead By Checked By

Authorized By

Nots : 1. The issued report refars only to the tested sample and applicable p ters. Erdot it of products ks nelther inferred nar irplied.
2. This report is neither fo ba rapeodiced wholly of parflally nor can be used as an evidence In the court of faw.
3. Liability of our insttuta |3 Emitad o the involced dettimands and amount only.
4. Even in tha case of stable sampies such as kmestona, minersis, soil ete. they will nol ba stored mom than six morths. .
5. Puramaters In * are rat accreditated by NBSM. . T




IEE for Diktel WSSP

ANNEX 7
CHECKLISTS
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Checklist for Physical Environment

A. Landforms & Topography

1. Study of Topographic maps/ other available maps and identify the ground
topographic characteristics of land covered by the proposed project
2. Verify the topographic characteristics of the land in the field

B. Land Use Pattern

1. Investigate on the land use of the Project Blocks from the topo-maps, and other
available land use maps

2. Investigate the land use affected by the project structures and subsidiary
facilities

3. Investigate on the land use potentials of the area

C. Geology & Soils

1. Soil & Rock Type
2. ldentification of erosion prone area along the pipeline alignment
3. Investigate the erosion features and potentials of the local streams and gullies

D. Climate and Meteorology

1. Study of published data of regarding temperature, rainfall, humidity, wind speed
and direction, solar radiation

2. If possible classify the climatic zone and its verification
3. Visit the meteorological office of the district and get latest information

E. Air Quality

1. Collect any data on air quality of the area from previous literature
2. Investigate on the air polluting activities of the area (traffic, biomass burning,
industries, and other anthropogenic activities if any.

F. Water Quality

1. Collect data on water quality of the existing sources regarding physical &
chemical parameters to check its compliance within NDWQS standards.

G. Acoustic Environment

1. Investigate on the noise polluting activities of the area {vehicle movements,
industrial activities, construction activities and other anthropogenic activities).
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CHECKLISTS FOR FOCUS GROUP DISCUSSION

A. FOCUS GROUP DISCUSSION 1

Date: 21 December, 2015

Project: Diktel Water Supply & Sanitation Project
Venue: Three Brothers Hotel, Diktel Bazaar

Number of Participants: 8

Purpose Statement: Information Dissemination to the participants, Discussions regarding the

proposed project and Roles & Responsibilities of various Stakeholders

Questions:

1.

Do you know about Urban Water Supply & Sanitation (Sector) Project? If yes, can
you please share the infromaton you know about this project?

How do you feel about the project proposed in your town? Do you think that this
proposed project is important for your town?

How familiar are you with the term "Environment"?
Are there any community forests and protected areas within this project area?

Do you have any idea about the environmental concerns regarding the proposed
project?

Do you have any objection regarding the project activities that will be carried out at
core bazaar area?

As a stakeholder, how can you contribute from your side to minimize the
anticipated environmental issues?

Lastly, what would you say are the most important issues you would like to express
about this project?
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FINDINGS OF FOCUS GROUP DISCUSSION

1. All the participants are aware about the proposed project.

2. According to the particpants, 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.

3. The participants are also found aware about the environment.

No such protected areas as well as community forests are known to be existing
within the project area.

5. Their main concerns regarding the environmental aspects are 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. They are also concerned about effective operation &
management and anticipated leakage problems during operation phase.

8. They stated "No Objection" regarding the project activities that will be carried out at
core bazaar area. However, they urged to carry out the project activities at this area
with proper care and prompt actions regarding excavation & backfilling works.

7. After assuring about the mitigation measures for the environmental concerns they
raised, they committed to contribute to support safeguard implementation of the
proposed project.

8. 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. ' k
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B. FOCUS GROUP DISCUSSION 2
Date: 22 December, 2015
Project: Diktel Water Supply & Sanitation Project

Venue: Ward no. 2 of Former Solma VDC

Number of Participants: 8

Purpose Statement: Information Dissemination to the participants, Discussions regarding the

proposed project and Roles & Responsibilities of various Stakeholders

Questions:

1. Do you know about Urban Water Supply & Sanitation (Sector) Project? If yes, can
you please share the informaton you know about this project?

2. How do you feel about the project proposed in your town? Do you think that this
proposed project is important for your town?

3. How familiar are you with the term "Environment"?

4.  Are there any community forests and protected areas within this project town?

5. Do you have any idea about the environmental concerns regarding the proposed
project?

6. Do you know that this area will be used for intake construction and transmission
route construction? Do you have any objection regarding this?

7. As a stakeholder, how can you contribute from your side to minimize the
anticipated environmental issues?

8. Lastly, what would you say are the most important issues you would like to express

about this project?
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FINDINGS OF FOCUS GROUP DISCUSSION

1. All the participants are aware about the proposed project.

2. According to the particpants, 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.

3. The participants are also found aware about the environment.

No such protected areas as well as community forests are known to be existing
within the project area.

5. Their main concerns regarding the environmental aspects are 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. They are also concerned about effective operation &
management and anticipated leakage problems during operation phase.

6. They stated "No Objection” regarding the project activities that will be carried out at
Solma area. However, they urged to carry out the project activities at this area with
proper considerations regarding source protection measures, prompt actions
regarding excavation & backfilling works etc.

7. After assuring about the mitigation measures for the environmental concerns they -
raised, they committed to contribute to support safeguard implementation of the
proposed project.

8. 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, refiable and sufficient
water supply system
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ANNEX 8: PHOTOGRAPHS
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1. Existing Stream Intake at Rambha Khola

2. D/S of existing Intake of Rambha Khola

3. Existing RVT near Police office, to be
replaced by 50cum capacity RCC tank

4, Existing RVT at Base Camp, to be
replaced by 175cum capacity RCC Tank

5. Qutlet Valve Arrangement of Existing
System at Panitanki Area

8. Existing RVT at Panitanki Area to be
replaced by 150cum capacity RCC Tank
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8. Land (parcel no.378) for the proposed
WTP of Kaule Khola Source

10. Local Participants during presentation &
meeting

11.Core Market Area of the project town

12, Service Area {Diktel Bazaar)
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ANNEX 9: COMMENT RESPONSE MATRIX
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