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EXECUTIVE SUMMARY
Introduction

1. llam town project 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 water supply system is said
to be about 82 years old. Despite having been rehabilitated and expanded four times,
the system is still not able to meet the current water demand. The quality of sand in
SSF of the existing WTP is said to be poor which results in ineffective operation of
WTP. The study also shows that the existing disinfection unit is also not in operation.
It is observed that the existing distribution pipelines are very old and unable to supply
water in sufficient quantity in many areas. This compelled people to take direct
connections with the service reserveir. As a result, numerous distribution mains
entangled with each other can be observed to be laid all along the project town.

3. The existing system has been serving only 3 wards of the project town that includes
WN 6, 8 & 9 which belongs to 8 wards of the former llam municipality. Other wards
have been using tap water through locally managed sources. However, some of the
wards, located at the foothill of the project town, are deprived of tap water, and these
areas are generally dependent on spouts and water from the river. The study shows
that the existing system is supplying water only for 1.5 hours a day on an aiternate
day. Moreover, the frequent breakdown of system has made the supply system
unreliable. The proposed project expects to improve the existing water supply
condition of the project town through provision of effective WTP, well managed
distribution mains, continuous supply service and expanded service area.

4. ADB and GoN require all projects to undergo environmental assessments. All
projects funded by ADB must comply with the Safeguard Policy Statement (SP3)
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 any significant environmental, health
or safety hazards.
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5. According to ADB's REA Checklist, the proposed project falls under '‘Category B' that
requires IEE 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 |IEE fulfills the policy requirements of both
ADB and GoN.

6. The proposed project will extend the distribution system to new areas of llam
municipality (complete areas of wards 6 & 7 and partial areas of wards 8 & 9) which
are not covered by the existing system. These areas are the core areas of llam
municipality where the demand of water is very high. Along with the proposal of
construction of new components, the proposed project will involve rehabilitation
works of the existing system through rehabilitation of Slow Sand Filter, Water
proofing of existing WTP and Construction of new RVT by demolishing 4 existing
service reservoirs at Shikharnagar. Hence, the proposed project is an extension of
the existing system. 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 Disribution System (DS).The entire
distribution network is to be supplied from multiple (ten) reservoir system. All the water
treatment plants will act as main distributors. The total supplies of the sub-systems
have been divided in to these ten reservoirs in order to manage RVT wise demand

Description of the Project

7. Two new sources have been proposed for this project that includes Rate Khola and
Mewa Khola. Along with this, two existing sources viz., Gitang Khola and Bhandi
Khola will be used for this project. Hence, altogether, four intakes will be used for the
proposed project. Similarly, the proposed project will also have one water treatment
plant comprising 2 nos. of new sedimentation tanks in corresponding routes of Rate &
Mewa Khola, 8 nos. of new HRF near existing WTP site and one rehabilitated existing
SSF. Although the water quality test results as given in Annex 6 shows that the
quality of Geetang Khola and Bhadi Khola is almost same, the treatment provision
has been proposed for Geetang Khola only because our study shows that Bhandi
Khola is well protected spring source and does not require any treatment. Then, there
_ will be about ten service reservoirs that include six new and four existing RVTs, in
. this project. The cumulative capacity for these reservoirs will be about 1392.50 cum.
' The main water supply components of the proposed project include Intakes,
' Transmission Mains, Water Treatment Plant, Sef (

ice Reservoirs, Bulk Distribution
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Mains, Distribution Mains, River Crossings, House Connections, Guard Quarter,
Boundary Wall and Appurtenances (Valves, Chambers, Flow Meters & Fire Hydrant).
This project also covers construction requirements like Land Requirement, Energy
Requirement, Human Resource Requirement, Worker's Camp, and Stockpiling Site
etc. The proposed project will also have sanitation components that includes three
public tollets at Dhobi Dhara, Tundikhel and Adarsha Krishi Bazaar areas.

Methodol

8. 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
stakeholders. After this, Public Consultation has been 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 has followed the
procedures outlined in the approved ToR and has covered the issues delineated
therein.

Policy.Legal and Administrative Framework

8. The IEE study requires study of the concemed 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; i) Environmental
Protection Act (EPA), 2053 B.S. (1997 A.D), 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.); i) 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, 2063 B.S. (2007 A.D.); -
vii) National Urban Water Supply & Sanitation Sector Rﬁ@y,;ZOGS B.S. (20'09‘".-' o
A.D.}; viii) Updated 15-yr De ment Plan for Small T&@Water Supply and -
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10.

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)
National Forest Policy, 2075 B.S. (2019 A.D.); xi) Land Use Policy, 2072 B.S.
(2015 A.D.) and xii} National Urban Development Strategy, 2074 B.S. (2017 A.D.}
¢) 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. (1997 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.); viii)
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 A.D.)

d) Rules & Regulations: i) Solid Waste (Management & Resource Mobilization)
Rules, 2044 B.S. (1987 AD.) & Amendments 2049 B.S. (1992 A.D.); ii) 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
A.D.); iv) Labor Rules, 2075 B.S. (2018 A.D.}

e) Guidelines & Manuals: i) National EIA Guidelines, 2049 B.S. (1993 A.D.), ii)
WHO Air Quality Guidelines, Global Update, 2061 B.S. (2005 A.D.); iii) WHO
Guidelines for Drinking Water Quality, Fourth Edition 2073 B.S. (2017 A.D.); iv)
National Noise Standard Guidelines, 2068 B.S. (2012 A.D.); v) Guidelines for
Community Noise by WHO, 2055 B.S. (1999 A.D.) and vi} "Working procedure for
the use of national forest for national pricrity projects, 2074"

Existing Environment

This IEE 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 coflected 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 envirohmental aspects like Landforms &
Topography, Land Use Pattern, Geology & Soil, Water Resources, Climate, Air
Quality, Acoustic Environment, Landslide Suscgptibitity etc and biological features
like Flora, Fauna, Protected Areas & Comn'n%qigy orest Areas were collected
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12.

13.

14.

through simple checklist, REA checkiist, 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 was observed during the
field study.

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

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 questionnaire method
followed by household survey and interaction with the locals. Regarding this,
Willingness to Pay for Monthly Tariff, Willingness for Up-front Cash Contribution and
Affordability has also been assessed. As per the sampled household survey, 100% of
140 sampled HHs and 98.03% of total 2798 HHs expressed willingness to pay for
monthly water tariff and to contribute for up-front cash contribution respectively. This
indicates their demand for the proposed project to get rid of their acute water
shortage problem. The survey also shows that 7.7% (215) of 2798 HHs fall under
poor category and only 10.5% (293) of 2798 HHs expend less than Rs. 7,500 per
month. Hence, this indicates the affordability of the community in terms of monthly
income level and the expenditure level.

Analysis of Alternatives

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" Altemative. With Project Alternative has been analyzed by envisaging the
likely benefits of the proposed project. The analysis shows that the proposed project
is designed to provide convenient access to reliable, adequate, safe and potable.
water supply to 21,433 populations as per base year 2019 A.D. There is requirefneﬁt':'
of about 150 sgm area of Gumba Danda Community Forest for the construct_oi'_o;ﬁ_._of”
RVT1 and small guard house in this project. During the 'Wﬁhf‘

analysis, "With No Fores%@ﬂ\
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15.

16.

17.

18.

the use of this community forest area could be avoided for the construction of those
project components or not. This study shows that there are no other possible options
which do not include Community Forest area.

This "With Project” Alternative analysis shows that three alternatives have been
proposed for the design of the proposed project. Al these three alternatives belong to
gravity systems with similar service areas and structures from WTP to distribution
network. The analysis shows that ail of these three alternatives are
technically,environmentally and socially feasible.The main difference between these
three alternatives is in use of different sources with different transmission pipelines.
This analysis also involves assessment of the most cost-effective, reliable and
efficient system that can serve the design population. This analysis also shows that
the capital cost of the alternative 1l is lower than other two alternatives. Hence,
Alternative || has heen selected as the best alternative for the project which involves
two existing sources (16 Ips from Gitang Khola and 4 Ips from Bhandi Khola) and two
new sources (10 Ips from Rate Khola and 10 Ips from Mewa Khola).

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, i} 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 Social 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
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20.

21.

Bodies, Impacts on Flora & Fauna, Impact on Aquatic Life, Forest fire, Forest
Encroachment, Impact on Water Quality of nearby rivers, Impact of Quality of water
stored in the reservoir, Structural Instability, Workers & Community Health & Safety
Hazards, and Damage to the existing Utilities, Traffic Congestion, Disruption to Local
Vendor's Business, Occupational Heaith & 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 Handling of Chlorine etc. This has been described in detail in
Chapter 8. If these proposed mitigation measures are effectively implemented, no
such significant environmental problems have to be encountered during the
construction & operation period of the proposed project. Likewise, various suitable
augmentation measures have also been proposed to to maximize the anticipated
beneficial impacts.

Information Disclosure,Consultation & Participation

Stakeholder Consultation and Community Participation is an essential process in
project preparation. It is the process of engaging stakeholders and affected people.
This process involves Key Informant interviews, On-site discussions with WUSC, and
Random Field Interviews of stakeholders. Prior to the stakeholder's consultation,
stakeholder analysis and mapping of stakehoiders 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. A

Grievance Redress Mechanism

The Project-specific grievance redress mechanism (GRM) is also an 4
process of the IEE study which is meant for persons seeking @h&tactory resolutlon

to their complaints on the W‘Qnmenm perform
_ N
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23.

24.

under UWSSSP. The mechanism, developed in consultation with key stakeholders,

will ensure the following mentioned points;

(i) the basic rights and interests of every person adversely affected by the social
and environmental performance of a Project are protected; and

(i) their concerns are effectively and timely addressed

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

(1) WUSC Secretary;

{2) RPMO Engineer;

{3) RPMOQ 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

Environmental Management Plan

Preparation and Implementation of the environmental management pian (EMP) is
another essential process of the |EE study. The main purpose of EMP is to ensure
that the activities are undertaken in a responsible and non-detrimental manner.
Similarly, the other objectives of EMP are as follows:
¥ providing a proactive, feasible, and practical working tool to enable the
measurement and monitoring of environmental performance on-site;
» guiding and controlling the implementation of findings and recommendations
of the environmental assignment conducted for the project;
» detailing specific actions deemed necessary to assist in mitigating the
environmental impacts of the project and in enhancing beneficial impacts; and
» ensuring that safety recommendations are complied with.
The total estimated local level monitoring and mitigation cost for the project is NRs.
1,500,000.00.

Monitoring & Reporting

PMO & RPMO will be responsible for environmental monitoring & reporting. RPMO
will monitor and measure the progress of EMP i __f?'*""ementatlon RPMO will submit a

monthly monitoring and implementation reports*»m F‘,MO who will take follow-up
AL oA «/{,Q., ? . %, G%rmf &
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26.

(i)

(i)
(iv)

actions, if necessary. PMO will 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. Along with this, Ministry of Water Supply (MoWS) as well
as Ministry of Forests & Environment (MoFE) 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 project is not an
environmentally critical undertaking. The proposed project, its components, are not
within or adjacent to environmentally sensitive areas. The few adverse impacts of
high magnitude during construction will be temporary and 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.
Hence, there are no significant negative impacts of the proposed project, and the
classification of the project as Category “B” is confirmed as per ADB and as
Schedule -1 is confirmed as per Environment Protection Rules, 2054 (1997} and
2017 (Latest Amendments). No further special study or detailed environmental
impact assessment (EIA) needs to be undertaken to comply with ADB SPS (2009)
and Environment Protection Rules, 2054 (1997) of Nepal.
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1.1.

Instittutional and Community Capacities.

Background

In 2000, the Government of Nepal (GoN) endorsed the 15-year Development Plan
for Small owns Water Supply and Sanitation to improve health and economic and
environmental living conditions of people in small towns in Nepal. The Plan adopts
a community managed demand responsive approach, where the community is
involved in all aspects of planning and implementation of its town’s project. In
support of 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. Foliowing 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 (UWSSSP)in accordance with the updated 15-
year Development Plan for Small Towns and the National Urban
DevelopmentStrategy. The Project will support Nepal in expanding access to
community managed water supply & sanitationin 20 project municipalities by
drawing on experiences and lessons from three earlier projects funded by ADB.
UWSSP will be implemented over a five-year period (indicative implementation
period is 2018 to 2023) and will be supported through ADB financing using a sector
lending approach. This project has the following outputs: i) Improved Water Supply

and Sanitation Infrastructure in Project Municipalities and ii) Strengthened
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1.2.

1.3.

Name and Address of the Individual Institution Preparing the Report

Name of the Proposal
The Name of the Proposal is llam Water Supply and Sanntation 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 1 4413280

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

Consultant Preparing the Report

TAEC Consultant P. Ltd. / Integrated Consultants Nepal Pvt. Ltd. JV
Shankhamul, Kathmandu
Tel: 977 1 5242846

Fax: 977 1 5242553
E-mail: taec@meos.com.np

Website: www.taecconsulf.com.np

Purpose of |IEE

IEE was conducted to ensure the environmental sustainability of the Project, to
integrate environmental considerations into the Project preparation process, and
provide for environmental management during Project implementation. ADB and
GoN require all projects to undergo environmental assessments. All projects
funded by ADB must comply with the Safeguard Policy Statement (SPS) 2009 to

ensure that projects are environmentally sound, are desigfis “”to operate in

compliance with applicable uirst
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1.4.

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

The IEE Report primarily: (i} provides information on the Project and its
envircnmental requirements; (ii} 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; (iii} 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 planelevant
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 even the current demand of
llam municipality. The supply system is intermittent with about 1.5 hrs in a day. It is
estimated that current water availability is only about 24 liters per day. However,
considering the leakage & wastage, the actual availability may be much lower than
this, which however was not measured.

According to five years periodic plan in 2010 prepared by llam Municipality, all
wards have prioritized water supply as the topmost amenity to be provided for the
llam municipality.

Being the district headquarters, the rental population of this project town constitutes
more than half of the permanent population. Almost all district ievel government

- - - offices including security agencies are located in this service area. The city is quite

popular among the domestic tourists. This bsrini:licates significant institutional &
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commercial demand of water. Shortage of water is a major constraint to further
growth.

10. Regarding this, as per the detailed design of the proposed project, domestic
consumption at ultimate demand ie., 100 Ipcd has been considered as the
proposed project aims to provide safe & reliable water to each HH. This nodal
demand also includes the institutional demand, commercial demand and wastage
& Ieakége. 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-govemment 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.

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

1.5 Rationale of the Project

12. The rationale of the project is based on the increasing demand of the reliable
project, hardship of people for safe drinking water, willingness to pay, affordability,
public health impacts, policy committments and various other aspects. This all will
be discussed in the following chapters.

13. The proposed water supply and sanitation project is needed to be studied from
theenvironmental point of view as per EPA 1997 A.D. and EPR 1997 AD., 2054
B.S. (Amendments 1999 A.D., 2007 A.D.& 2016 A.D.). The Proposed Water Supply
and Sanitation Project is intended to serve drinking water in wards 6 & 7 (fully) and
wards 8 & 9 (partially). The project is expected to benefit a base year population of .
about 39,860 populations (2019) & a deéign population of 28,172 (2039) by: .
providing a reliable and adequate supply of safe & potable water, promotion of.ﬁ'

good hygiene and sanitation practices.

14. The proposed project shall use surface water sources. The Project will not involve ~ % ¢
B Ry

the construction of any tunnels; relocation of people or households, Sgitterc

above the gravity source and constructiop, of river training wo%; A
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project falls within the definitions provided in Schedule 1-Clause H of EPR 1997
(Amendments 1999, 2007 & 2017) for drinking water sectors; only an IEE shall be
necessary.The regulation stated in Schedule 1-Clause H shall only be applicable if
the proposal does not fall under the category (A) through Clause H of Schedule 2.

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

Table 1: Criteria for Requirement of IEE for Drinking Water Supply Projects as per Schedule 1
{Clause H) of Environment Protection Regulation 1997 with Latest Amendments 2017
IEE Required as per
Condition described in the Act and i
S.N. i the Regulation Conditions in the Project
Regulations Schedule 1 (Clause
H)
1 Supply of water in dry season from Up to 1 cusec and Within the Limit (The proposed existing
surface water with a safe yield of utilizing up to 50% of | sourcesBhandi Khola & Gitang Khola
the available quantity | has safe yield of 5 & 16 Ips while new
sources Rate Khola & Mewa Khola have
safe yield 13 1015 Ipswhich is within
1cusec i.e.,28.32Ips)
2 Processing of Water Treatment More than 25 liters Within the limit (Total Capacity of all
per sec WTPs is 41lps.)
3 Connection of New Source to supply | 10,000 - 100,000 Ahout 21,433 populations (2019) &
water to existing water supply system design populations of 30,325populations
for a population of {2039).
Source; EPR, 1997 (Latest Amendments) & DEDR, 2018
s s P/LH\_ .
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2 DESCRIPTION OF THE PROJECT

21

16.

17.

18.

19.

Location & Accessibility

The Project area of llam Water Supply and Sanitation Project lies in llam
Municipality, #lam District, a hilly district in the Province 1 of Eastern Nepal.

Geographically, the project area lies in the hilly region which is mostly known as
Mahabharata Range at 26°54'00" N latitude and 83°56'25" E longitude with
altitudes ranging from an elevation of 401m above mean sea level (amsl) at the
riverbed to 1407m ams} at the top of llam hill. The main llam Bazaar lies at an
altitude of 1228m amsi.

The term “llam” itself describes its topography as the word “llam” comprises two
words derived from Limbu langauge — “1” (winding) and “Lam” (Way) which means
winding way. The topography of llam is such that it has several winding paths
crisscrossing on the way.The project town was declared as llam Municipality in
1958 A.D. During Panchayat system (1960 A.D.) llam municipality was renamed as
llam Nagar Panchayat. It was again renamed as llam Municipality in 1990 after the
abolition of Panchayat System. In 2015, with the new constitution of Nepal, new
flam municipality was reformed by merging former neighbouring four VDCs i.e,
Godak, Soyak, Barbote, part of Maipokhari, Sumbek, Puwamajhuwa, part of
Sangrumba, part of Siddhithumka and Sakhejung VDCs with former llam
Municipality.

This figure 1 below shows that the project area belongs to llam Municipality of lam
District of Province 1 of Nepal. The proposed project covers complete area of ward
no.6 & 7 and partial area of ward number 8 & 9 of llam Municipality.
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20. The Table 2 given below gives the brief details on the reformed llam municipality;
Table 2: llam Municipality Ward Profile
PresentWard Former VDC/Municipality Former Ward No.
Municipality
1 Sakhejung VDC WN1to 9
2 Sumbek VDC WN1to9
3 Puwamajhuwa VDC WN1t09
4 Barbote VDC WN4 &S5
Maipokhari VDC WN1to3
5 Barbote VDC WN 1-3,6-9
6 llam Municipality WN 849
7 llam Municipality WN1&2
8 llar Municipality WN 6& 7
9 llam Municipality WN3to5
10 Godek VDC WN1to9
1 Soyak VDC WN1to9
Siddhithumka VDC WN 7
12 Sangrumba WN1tos
Source:Final District 1-75Corrected Last For Rajpaira {(www.mofald.gov.np}

21. The above given table also shows that the reformed llam municipality has been
divided into 12 wards.The current wards 1 belongs to ward 1 to 9 of former
Sakhejung VDC, ward 2 belongs to ward 1 to 9 of former Sumbek VDC, ward 3
belongs to ward 1 to 9 of former Puwamajhuwa VDC, ward 4 belongs to ward 4 & 5
of former Barbote VDC and ward 1 to 3 of former Maipokhari VDC, ward 5 belongs
to ward 1 to 3 and 6 to 9 of former Barbote VDC, and ward 6,7,8 & 9 belong to
wards 8 & 9, ward 1 & 2, ward 6 & 7 and ward 3 to 5 of former llam municipality.
Similarly, ward 10 belongs to ward 1 to 9 of former Godek VDC, ward 11 belongs to
ward 1 to 9 of former Soyak VDC and ward 7 of former Siddhithumka VDC and
ward 12 belongs to ward 1 to 6 of former Sangrumba VDC.

22, The project town is situated along the Mechi Highway which is on the way to
Phidim, Panchthar District. It is about 518 km far from Kathmandu (Kathmandu-
Khurkot-Charali-llam) and 73 km north of Charali, Jhapa. The nearest operating
airport is Bhadrapur, Jhapa which is about 80km far from the project town, where
daily flights are available.

23. Since llam is located in the middle mountain region, its climate is essentially warm
temperate or sub-tropical. The temperature ranges from 6° to 31.5° Celsius. The. - .
average annual rainfall is 1545mm. The huge difference in altitude influences the
variation in climate within the municipality. B

SRR
TAECAICON JV Enginear 8

Gy
L etk




IEE Report of Ham WSSP

2.2 The Proposed Project

24, The proposed project is the extension of the existing water supply system. This
Project has been conceptualized as a totally gravity surface water system.

25. The overall concept has been developed with distribution system comprising of
Bulk Distribution System (BDS) and Disribution System (DS).In this concept, the
whole service area will be divided in number of service area with dedicated storage
reservoir 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. 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 principies of DMA,

26. The concept of BDS has been conceptualized in order to reduce inequality of
pressure in HHs connection within the service area so that the household at high
elevation and at tail end of the service area will get equal service level.Each service
reservoir will have control mechanism with bulk meter so that it will support the
principles of DMA.

27. The entire distribution network is to be supplied from multiple (ten) reservoir
system. All the water treatment plants will act as main distributors. The total
demand of 2019 and 2039 of every sub-system has been calculated and shown

below.
Table 3: Proposed Sub-system and demand
WaterDemand{lpd) Storage
Sub-System Volume
2017 2019 2024 2029 2034 2039 {cum)
GumbaRVT 98,797 102,659 112,999 124,394 136,954 150,798 S0(N)
GadiRVT-A 289,685 300,067 327,714 357,964 391,067 427,299 150(N)
GadiRVT-B 173,685 180,814 199,950 221,117 244 534 270,438 | 120(UC)
ShikhernagarNewRVT 341,740 363,055 383,034 415,598 450,974 439,409 150(N)

ShikhernagarExt.JICARVT 556,537 | 574460 | 621,802 | 673,266 | 728,926 | 789,233 | 360(E)

MilankendraExt. JICARVT 256,795 | 264912 | 286,340 | 309,627 | 334,590 | 361,690 | 87.5(E)

CampusAreaNew RVT 58,696 60,778 66,318 72,376 78,098 86,239 S0(N)
TundikhelExt. JICARVT 299,679 | 311,743 | 344,088 | 379,815 | 419,281 462,879 | 125(E)
GolakharkaNewRVT 267,042 | 277662 | 306,117 | 337,518 | 372173 | 410,422 | 150{N)
TilkiniNewRVT 276,403 | 285,037 | 307,823 | 332,431 | 359,005 | 387,704 | 150(N)
TOTAL 2,619,056 | 2,711,196 | 2,956,283 | 3,224,007 | 3,516,502 | 3,836,111 | 13925

Source: DEDR, llam, 2018

_-23' All sub-systems can be operated independently. The ten distribution sub systems
S are also inter linked, at possible extent, and water from neighboring sub system
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can be supplied to ancther adjacent sub system in case of maintenance and other
unforeseen events. Appropriate Valve Chambers have been proposed to regulate
this. This option considers integration of existing system. However, water audit
provision has not been provided in this interconnection.

29. The schematic diagram of the proposed project is presented in the figures given
below:
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Figure 2: The Schematic Layout of Main Transmission of the Project
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Figure 3: The Schematic Layout of Transmission & BDS Mains

30. Along with these water supply components, the proposed project also has provision
of sanitation components under which 3 public toilets have been proposed through
the consultation with the municipality officials.

Salient Features of the Project

The salient features of the project is given in Table 4 which is as follows:.
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Table 4:Salient features of the project

SN. ems Description
1 | Nameof Project Harn Water Supply and “Sanitation Project
2 | Type Gravity
3 | Studylevel Detailsd Engineering Design
4 | LocationArea '
Province 1
District llam
Municipality/Rural Municipality Ham Municipality
Ward Complete Arga of wards 6 &7
Partial Areaof wards 8 & 9
& | Available Facilities
Road Mechi Highway
Water Supply System WUSCs
Electricity Available
Communication Available
HealthServices Available
BankingFacilities Available
6 | SocialStatus
PresentHHsNumbers (2017) 2,798
Present Poputation{2017) 20,704
BaseYearPopulation(2019) 21433
DesignYearPoputation{2039) 30,325
Average HHSsize 7.22
WeightedGrowth Rate%(WGR) 1.75
Projected HHs in DesignYear(basedonWGR) ~4100
7 | Water Demand(MLD)
BaseYear(2019) 2711
DesignYear(2039) 3.836
8 | SourceCharacteristics
SourceName Existing Sources: Bhandi & Gitang Khola
Proposed Sources: Rate & Mewa Khola
Source Type Bhandi Khola: Spring
Gitang, Rate & Mewa Khola: Pemnial Stream
Source Location Existing Sources:
Bhandi Khola WWN-2 of llam Municipality
Gitang Khola :WN-2 of Sandakpur Rurat Municipality
Proposed Source:
Rate Khola : WN-2 of Sandakpur Rural Municipality
Mewa Khola: WN-2 of Sandakpur Rural Municipality .
L~
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SN. ftems Description

Safe Yield & Measured Flow Safe Yield:

Existing Sources: Bhandi Khola-5ips & Gitang
Khola:t6ips

Propcsed Sources:Rate & Mewa Khola-More than
15 lps

Measured Flow:

Preposed Sources:RateKhola-45.17Ips & Mewa
Khola-55.42Ips (During April)

Proposed Tapped Discharge Existing Sources: Bhandi Khofa-4lps & Gitang
Khola: t16lps

Proposed Sources:Rate Khola-12.5ips & Mewa
Khola-13.5lps

9 | Typeof Structures/Components

a) | Water Supply Components

Proposed Intakes Total : 4 Nos

2 nos of New Stream Intaks ;1 no.at each Rate &
Mewa Khola

Rehabiitation of 2 nos of Existing intakes; 1Existing

Stream intake at Gitang Khola and 1 Existing Spring
Intake at Bhandi Khola

Assuming water from Bhandi Khola does not
Water treatment plant require any primary treatment

Sedimentation Tanks-2 nos each with 12.5lps
capacity -

HRF: 8 nos (41 Ips capacity in total)

SSF: 1 no. with some rehabilitation works
Disinfection Unit: 1 no.

Existing RVTs; 4 nos with total capacity 692.50 cum

1 no. at Gadhi Barrack -12Qcum

1 no. at Shikhamagar (JICA)-360cum

1no. at Milan Kendra (JICA)-87 5cum

1no. at Tundikhel (JICA)-125¢um

Proposed RVTs; 6 nos with total capacity 700.00 cum
1 no. at Gumba Danda-50cum

1no. at Campus Danda-50cum

1 no. at Gadhi Barrack-150cum

1 no, at Shikhamagar-150cum {after Demolition of all
existing4 RVTs)

1 no. at Golkharka-150cum
1 no. at Tilkini -150cum
Hence, Total Capacily: 1392.50cum

Ground Reservoir{fNumber and Capacity in cum)

Valve Chamber Brick Masonry: 20nos.
RCC: 10 nos.
REM: 10n0s.

Office(O1)/ Small Guard House (GH1)

Medium Guard House{GH2)/Dosing Pump
House(DPH} & Chemical Store

(O1- tno. at Shikharnagar ( 2 storey)

GH1- 2 nos. at Gadhi RVT & Tilkini RVT (2 Rooms)
GH2- 3 nos, at two WTF locations & Golkharka RVT
DPH & Chemical Store- 1no.

Household Connection

2,866

Fire Hydrant

Vol
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SN. tems

Description

River/Stream Crossings

a) MBS truss crossings: 3 nos,
s 2 nos. of 25m span at Rate & Sano Mai Khola
« 1 no. of 20m span at Sofi Khola

b) Simple crossings withSP-4 type concrete saddle
blocks: 10 nos. {For DI pipes)

Transmission Mains 41.975km

Bulk Distribution Mains 18,130km

Distribution Mains 109.822km

Boundary Wall/Fencing A) Barbed Wire Fencing at;

a) Proposed Intakes: 120.00m

b) Proposed Sedimentation Tank:160.00m
¢) RVT 2 & 3 at Gadhi Danda:125.00m

d) RVT 6 at Milan Kendra:48.00m

B) Galvanized Chain Link Fencing at
a) RVT 1 at Gumba Danda: 154 rn
by  RVT 7 at Campus Area: 100 m?
¢) RVT 9 at Golkharka: 154 m?

d) RVT 10 at Tilkini: 140 m?

internal Approach/Access Roads

Gravel Road; Length:100m & Width:5m
RCC Stretches; 100 m?

Reinstatement/Resealing Works

Reinstatement of PCC/RCC Pavements: 2500 me
Resealing of Blacktopped Roads: 5000 m?
Resealing_of Gravel Roads: 10000 m?

Rehabilitation Works

Existing SSF of 3 units

Demclition Works 4 nos. of Old Masonry RVTs at Shikhamagar
b) Sanitation Components
Public Toilets 3 nos. (1 no. at 3 locations;Dhobi Dhara, Tundikhel

land Adrasha Krishi Bazaar Areas)

10 | Total Cost ofWWS Component (Inclusiveof all) NRs. 836,800,292.30
1" Cost Sharing Arrangement in WS Component
GON Component (75%) 585,760,204.96
TDF Loan(25%) 209,200,073.20
WUSC's Contribution for upfront cash(5%) 41,840,014.64
12 | Tariff
Upto Bcum/monthly({NRs) 210
7 to10cum/monthly(NRs) 53
11 to20cum/monthiy(NRs) 79
13 | Sanitation Cost{Inclusive of allNRs. andSharing 1%,108,223.00
GONContribution(85%) 9,441,989.55
LocalAuthority/Users'(15%) 1,666,233.45
14 | Per Capita Cost for W/Scomponent
Per Capita Cost (for base year pop.) 39,043.00
Per Capita Cost {for design year pop.) 27,595.00

15 | Per Capita Cost for Sanitation component

Per Capita Cost {for base year pop.)

Per Capita Cost (for design year pop.)

16 | Total Cost oftheProject (WATSAN)

17 | Economic and Financial Indicators

Egonomic Rate of Retum(EIRR)

Financial Rate of Retum(FIRR) ., ,
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SN. ftems Description

18 | Erwironment
ADB Category "B" , Only IEE necessary
{EEfinding No significant adverse impact

Source: DEDR, Hlam, 2018
24 Water Supply Project Components/Features

32. The major sub-components of the project with their characteristic features are
described in the sections below:

241 Sourcesf/intakes

a) Sources
33. Altogether there are four sources viz., Gitang Khola,Bhadi Khola, Rate Khola &
Mewa Khola that will be used for the proposed system. Among them, Gitang &
Bhadi Khola are the sources that are being used for the existing water supply
system.

34. All these sources are surface water types. The Bhadi Khola is a spring source,
which is said to have decreased over the years. There are several leakages and
spillovers of water in the existing intake at Bhadi Khola. The vegetation around the
source is also not dense. A motorable road passes upstream of the site. All these
issues confirm that the source is at risk and has to be protected from further
depletion. This issue will be considered in this proposed project.

35. All other three sources that includes Gitang, Rate & Mewa Khola are perennial
stream sources. The river has been widened at proposed intake sites. The river
banks have been gradually eroded, and there is possibility of minor landslides and
soil erosion. The existence of large stones around the sites indicates that the river
tends to bring large stones and boulders during the rainy season. It demands
source protection from flood and soil erosion. The source protection measures
through Barbed Wire Fencing has been proposed in this project.

36. The proposed sources Rate & Mewa Khola is a tributary of Mai Khola, which
eventually drain into Kankai Mai River. Both river originates from the Middle
Mountain region which is also known as Mahabharat range. The highest altitude of
the Rate Khola basin is 3,100m amsl near Chintapu Danda, and the highest
altitude of the Mewa Khola basin is 3,488m amsl located near Tindobate (near
Indo-Nepal border BP 9).

There are no hydrological stations in these rivers. ‘Therefore, regional approach
have been used to predict low flow. Hydrolog@é

analysis recommended by the
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38.

b)

39.

40.

41.

PDSP Manual (Planning and Design Strengthening Project, Design Manual
published by Department of lrrigation) has been used to predict mean monthly flow
and 80% reliable monthly fiow. This rationai method for the estimation or prediction
of various discharges also referred as Medium rrigation Project (MIP) Method.

It has been estimated that 80% reliable discharges in the Rate & Mewa Khola are
21 Ips and 26 Ips, respectively. Therefore, drawing water of about 13 to 15 Ips at
the sources is possible without any technical point of view.

Intakes

Two existing intakes belonging to two existing sources i.e., Gitang Khola & Bhandi
Khola will be used for the proposed project after some minor rehabilitation works.
Among these two intakes, there is one stream intake at Gitang Khola and one
spring intake at Bhandi Khola. Similarly, two new intakes have been proposed for
two proposed sources that includes Rate & Mewa Khola. Both proposed intakes
are stream type intakes. At Rate Khola, simple weir intake has been proposed
across the river. In case of Mewa Khola, a side intake has been proposed. Each
source river have a safe yield of more than 15 Ips.

Simple off-take type of intakes has been proposed in Rate Khola. Discharge of 12.5
Ips has been proposed to abstract from this river. Relative Level (RL) of this intake
is around 1875 amsl.

As the Mewa Khola flows in very steep gradient with large rolling stones at intake
area, temporary type of weir by Rip-Rap has been recommended. A single orifice
type intake with minimal sill height has been provided to divert river water to intake
filter chamber in the main river. As rigid structure like concrete or masonry weir is
not found suitable for the river of mid hill with wider river width, a temporary weir
formed by heaping of Rip-Rap for 0.5 to 1 m high across 20m wide river has been
provided for the diversion structure of the system. Moreover, such flexible structure
is easy for operation and maintenance. A single orifice type of intake has been
provided to capture the design flow even during the lean season. To make simple
design and simple operation, no gates and scour sluice at intake has been
provided. To control heavy discharge in the canai during flood time in the river, a
control orifice has been provided immediately after the gravel tap. Relative Level
(RL) of this intake is around 1910m amsl. i
By
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24.2

42.

43,

45.

243

47.

244

48.

Transmission Mains

There are three different transmissions subsystem in the proposed system. The
first two are existing transmission system, and the third one is proposed
transmission system.

The main transmission line has been considered length between Intakes to WTP at
Charkhade. The transmission mains have been designed to meet water demand
for the design year. The cumulative length of transmission line 41.975 km.

The total length of existing transmission lines of Gitang and Bhadi Khola up
collection chambers are 185 and 295 km, respectively. The proposed
transmission Rate is about 17.1 km. The segmental length of proposed
transmission of Mewa Khola is 3.463 km. The transmission line of Mewa Khola
joins transmission line from Rate at Chibe junction.

The proposed transmission line comprises of 150 mm to 250 mm diameter ductile
iron pipes and 140 and 160 outside diameter of 6 kg polyethylene and 10 kg
polyethylene pipes, respectively.

Thrust Blocks, Saddle Blocks and Thrust Beam

Thrust blocks have been proposed for DI pipes (transmission and distribution
mains) from being moved by forces exerted within the pipes arising from the
internal pressure of the pipeline or the flow of water hitting bends, tapers and
closed or partially closed valves. Typical thrust blocks have been designed
for a pressure of 16 kg/sq cm for both transmission lines and distribution lines.

A large number of saddle blocks, thrust beams and anchor blocks are required in
the transmission mains in All saddle block are proposed to be anchored with
concrete at the center of each pipe to prevent movement.

River/Stream Crossings

There are number of small river crossing in the proposed transmission system.
There are major wide crossing along the transmission system at various rivers like
Rate Khola, Sano Mai Khola and Soti Khola. Pipe crossing of MS truss over these
rivers have been prop_osed. MS truss pipe crossing span of 25m have been
proposed for Rate and Sano Mai Khola whereas crossing span of 20m have been

' proposed for Soti Khola. These truss crossings are triangular comprising of tubular

;mlld steel sections and braced by welded tubular sections to form composite light
*'\'f- 'section which is economical than the traditional angle and channel sections.

‘\/\/Qf"/\'/ %.
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49.

24.5
50.

51.

A simple crossing by providing SP-4 type concrete saddle blocks are
recommended for the small crossings for DI pipes. These type of crossings are
used only when the span of crossing is less than 8m. There are about ten numbers
of this type of crossings along the transmission line. In case of crossing near the
existing bridge and culvert, provision of pipe clamps has been made.

Water Treatment Plant

The existihg water treatment at Charkhande consists of sedimentation tank
(ST), horizontal roughening filter (HRF), siow sand filter (SSF) and disinfection
unit. The design capacities of the existing water treatment units at Charkhande
have been checked. There are some design inconsistencies between design
discharges of different units. The design discharge of slow sand filter is about five
to six times higher than that of ST and HRF. There is also problem with the filter
media of the SSF. Hence, the existing SSF requires rehabilitation to be fit for the
proposed project. However, some of other existing components like ST & HRF are
functional and will be considered in this proposed project. There is also a
disinfection unit, but it is not in operation.

The water quality test has also been carried out for each sources to ensure the
requirement of water treatment plant. Accordingly, the water quality test reports
(Refer Annex 6) of the existing for physical, chemical & biological parameters
show that the sample from Geetang Khola & Bhandi Khola has 5 NTU turbidity
value and has hardness value of 40 mg/L & 36 mg/L as CaCO, respectively which
falls below the prescribed NDWQS (Turbidity: 5-10 NTU and Hardness: 500 mg/l).
Similarly, the test result also shows that both of the exisitng sources has minimal
value of iron content that is less than 0.05 mg/L which is very less than the
prescribed NDWQS i.e., (0.30-3)mg/L. Similarly, the test result of the proposed
sources as given in Annex 6 shows that the sample from Rate Khola & Mewa
Khola has 5 NTU & 1 NTU turbidity value and hardness value of 46 mg/L & 12
mg/L respectively. These values are also less than the prescribed standard. The
values observed for the iron content (Rate Khola-0.34 & Mewa Khola-0.23) are ailso
acceptable as per the prescribed NDWQS. However, there is no surety that these".'

sources' quality will remain same in the future as the project town is Ieadmgi
towards urbanization and the urbanization may intensify the risk of contamlnatc ¥
the proposed sources. Similarly, the on site bacteriological test carrled out duhng;
field study shows that the proposed water sources are contaminated W|tl;| Jbacteria
which constrain the provision of water treatment plant for the propé?ﬁg
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52.

33.

55.

56,

Hence, along with the rehabilitation of the existing WTP, there is requirement of
new WTP for the system to be served by the proposed sources.

The proposed water treatment plant consists of construction of two new
sedimentation tanks along corresponding transmission routes of Rate and Mewa
Khola, eight numbers of Horizontal roughing filters and repair of existing slow sand
filters since SSF is good in size.

Plain sedimentation has been provided as a pre-treatment unit for proposed
transmission lines where settling process of coarse and heavy suspended
particles such as sand, silt, etc. will settle through the force of gravity. This
settling process will reduce the turbidity of water because lesser the presence of
suspended solids, lesser will be the turbidity.In each settling tanks, the retention
period is equal or more than 4 hours.

Each setting basin is rectangular basin with a longitudinal flow. Each setting basin
with two identical chambers of 24 m x 12 m has been adopted for design
discharge of 12.5 Ips with a design load of 0.8 m* m*hour. The required area for
the proposed tank is about 150 m? in every location along transmission line of Rate
and Mewa Khola

The horizental roughing filter has been proposed near Charkhade (existing WTP).
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 improves
bacteriological water quality. The roughening filter (HRF) has been designed for a
flow capacity of 3147.6 m*hour {or 41 Ips) considering the diverted additional four
Ips from Bhandi Khola does not require any treatment since it is from spring
source. Four numbers of identical units have been proposed with a filtration rate of
1,8 m* m?hour. A unit consists of four chambers of 5 m wide and 1.7 m in depth.
The overall size of each chamber is 5m x 8.8m. Each unit comprises of three
chambers for the fill filter material apart from the inlet, and outlet compartment of
each chamber is 90 cm wide. The additional required area for the proposed HRF
tank is about 3500 m?in a location close to existing WTP area.

The rehabilitated existing SSF will enhance the removal of turbidity. 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.

Chlorination or disinfection unit is required fgr.the removal of complex iron content

. . ‘1‘.‘2\ 1
and complete remeval of bacteriological Eont

i . Hence, there is provision of
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dosing system or chlorination/disinfection unit before distributing water to the
RVTs.

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

246  Service Reservoir

59. The existing system has been operated as multi reservoir (nine) system with RVTs
of different sizes at six locations. The proposed system is designed on the basis of
multi reservoir system. The design considers the use of existing RVTs to the extent
possible. The following table shows that four operating RVTs with total volume of
692.5 m® will be used with minor rehabilitation. However, the storage capacity of
these reservoirs is not enough to meet water demand. Hence, new six RVTs with a
total storage volume of 700m"® has been recommended.The details of capacities of
each reservoir are mentioned below:

Table 5;Details of Service Reservoirs

Existir.'iil SizeofRVTSs (m’)
Location Capacit! Remarks
Name Require [Use of Existing | New Proposed
1 GumbaDanda 60 50 50 Requiredrslocation
9 GadhiBarrack (RVTA) 48 150 150 NonGperating
GadhiBarrack 120 120 UnderConstruction
Shikharnagar 165 Demolitionaf
Shikharnagar Damaged alldold
3 Shikharnagar 38 150 150 RVTs({madeof
Shikharnagar 42 stone masonry)
Shikhamagar{JICA) 360 360 360
4 MitanKendra(JICA) 875 87.5 87.5 Rehabofexisting
5 CampusDanda 80 50 50 Requiredreiocation
6 Tundikhel{JICA) 125 125 125 Rehabofexisting
7 Golakharka e 150
8 Tilkini < 150

Source: DEDR, llam, 2018
60. The cumu

about 1 92 D ‘minimum of 50m? capacity has bheen pfovided for all
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24.7 Bulk Distribution Mains

61. As the service area is very scattered and stretched in 15 to 20 km with high
elevation difference within the service area (in the range of 1000 m}, the proposed
concept of Bulk Distribution has been proposed. This has been done to reduce
inequality of pressure in HHs connection within the service area so that the
household at high elevation and the tail end of the service area will get equal
service level.

62. All of the storage reservoirs of the system will get required water from water
treatment plants. The total cumulative length of BDS is about 18.130 km.

24.8 Distribution Mains

63. 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 {Dl) and Galvanized Iron (Gl) pipes.

64. 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. However, uses of Gl pipes have been limited. The total pipe
lengths of various diameters are given in the table below. The total pipe length of
the proposed distribution system works out to be 109.822 km.The details are briefly
given below:

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

PEPipes Lengthof PN 6 Lengthof PN 10 I..en_gthof PN 16
Pipe (m) Pipe {m) Pipe (m)
500D PEPipe 0 27,318 30,918
630D PEPipe 0 25127 2,564
750D PEPipe 7,283 4,308 710
900D PEPipe 2,647 1,843
1100D PEPipe 2,643 985
1250D PEPipe 987 646
1400D PEPipe 491 387
1600D PEPipe 765 0
Sub Total 14,816 60,704 34,192
METALLIC PIPE Lengthof Gl Lengthof DA
Pipe(m) Pipe(m)
100 ND 110
Sub Total 110
| GRAND TOTAL
Source: DEDR, flam, 2018
0 ’m(\?’ﬁﬁg L "
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24.9
65.

66.

67.

2410

68.

b)
69.

70.

House Connection

Two types of house connections have been envisaged in the project. There is
about 573 number of household connections from Gl pipes from distribution
chambers in core Bazaar and high-pressure area, about 2,007 number of house
connections from PE pipes out of which about 286 HHs connection require drain
crossing provision. This will make the total household connection of 2,868 in the
project area. All of the connection will be private.

The house connection shall comprise about 12 m pipe PE or Gl Pipe (as per
requirement) and water meter. The house connection pipe shall be PE-80 or 100,
20 mm QD diameter pipe rating PN-16. In case of tapping from Gl pipes, the
house connection pipe shall be medium class GI of 15 ND. Tapping of
household connection in PE pipe has been proposed from PE saddle with the
ferrule. Tapping from Gl pipes has been proposed from PE saddle with ferrule.

Dry dial volumetric rotary piston type water revenue meter for all house
connections are proposed. These household water meters have 15 mm ND and
have been recommended.

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 should be noted that gate valves are
suitable for isolation of a pipeline in either “fully open” or “fully closed” positions, but
not for frequent openiclose operation and flow regulation. All valves shall be mth >
nominal pressure rating PN16 unless in special circumstances wherigi hi
pressure rating is required. i

Air (Release) Valves

Airvalves willbe installed at allhigh points ofthe pipeline,in sections which forma
peakwith respect to the hydraulic gradientand on the downhillside ofline valves.

Air Valves shall be of the combined type with a larger and smaller venting orifice
which permits passage of large 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 internat operating pressure. All air valves
shall be Double Orifice Air Valves and shal! be with nominal preswg rating PN 16

A
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c)

71.

72.

73.

74.

Wash Out Valves

Washout vaives formed by gate vaives, 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 distribution mains to
suit operational needs. The upstream valve should be opened while the
downstream valve should be closed so that the washout pipe on the upstream side
of the downstream valve is fully charged with water. Care 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 flowmeter 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 major road junctions. These fire hydrants shall alsoc be
used for flushing of the system as required. Fire hydrants, namely, stand post type,
conforming to 1S908 is recommended.

Chambers

Control Valve Chambers: Three type of Chambers have been proposed in the
project to control or reguiate the flow of the proposed water supply system. The
chambers constructed by brick masonry wall and random rubble masonry have
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 majnholes in paths may be p&oposed of medium duty type.

TAEC/ICON JV
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76.

7.

78.

9

79.

80.

81.

82.

In total, 20 nos. of Brick Valve Chambers, 10 nos. of RRM Valve Chambers and 10
nos. of RCC Valve Chambers have been proposed.

Pressure Release Valve Chambers: To protect the water supply system during
an overpressure event, pressure valve chamber has been proposed. For this
project, only one pressure release valve chamber for 100 mm diameter pipe has
been proposed where there is possbility of occurrence of overpressure event.

Distribution Chambers: Similarly, to regulate the flow in the distribution system to
supply water for house connections, distribution chamber has been proposed. 20
numbers of Prefabricated RCC Chamber and 10 nos. of Cast in Situ Brick
chambers have been proposed for the project.

Office Building, Guard House, Dosing House and Boundary Wall

To safeguard storage tanks and RVT from vandalism as well as
contamination, Chain-link boundary (CLBW) wall and barbed wire fencing (BWF)
has been proposed. A galvanized chain link fencing over 450 mm high parapet wall
has been proposed from aesthetic and economic consideration for boundary wall.
Barbed wire with the concrete post has been proposed for fencing in a fringe area
of town and rural area of the municipality.

A two-bay two-storeyed building for office is proposed at Shikharnagar. The old
building on the north- west comner shall be demolished to construct the office
building. The proposed office building comprises of big meeting hall, water quality
laboratory, administrative rooms, store for household meter and other small
gadgets. A seperate toilet block housed with a bath chamber and two toilet
chambers have been prooposed at its premises.

Three numbers of single storey Guard House (GH-3) are proposed at two WTP
locations and Golkharka RVT area. Slightly ample space is required in this area
since this area is far from the main bazaar. The Guard House building comprises of
residence facilites for a guard in addition to rooms for tools of repair &
maintenance.

Similarly, two numbers of small Guard Houses (GH-1) have been proposed at two
reservoir locations, Gadhi and Tilkini. This Guard House comprises two rooms. As
the locations are very close to settlement and bazaar areas, only guard room and - -
room for tools of repair & maintenance has been proposed.

f(’%\@%““/'-
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83. The Dosing Pump House or Chemical Dosing House (DPH) with two compartments
has also been proposed. The one compartment is for housing dosing pump and
other compartment is recommended for the chemical store.

&4, As the system comprises of many RVTs and other structures to be protected and
operated, different size of building structures and different type of boundary has
been discussed with the WUSC and proposed in the project. The table below
summarizes these in details.

Table 7:Proposed Buildingsand Boundary Type

Location Components Bullding | Seplic Tank Boundary Type
Settling Basin Area SettlingBasin G S48 Fencing by Barbed Wire
Additional WTP Area H G $+5 Fencing by Barbed Wire
Existing SSF Area ] C Existing Existing
Gumba Danda N-RVT Fencing by Barbed Wire
Gadhi Danda E-RVT #2+N-RVT #3 G 5+8 Gl Chainlink with BMW
Shikhernagar N-RVT #4+E-RVT (JICA#S | OFF-1 Existing Existing
Milankendra E-RVT (JICA)#G Fencing by Barbed Wire
Campus Area N- Gl Chainlink with BAN
Tundikhel E-RVT (JICAYHS Fencing by Barbed Wire
Golakharka N- G Gl Chainlink with BAV
Tilkni N-RVT G Gl Chainlink with BANV
Various Locations Intakes,iC,CC and BPTs Fencing by Barbed Wire
Source: DEDR Ham, 2018
2.4.11 Internal Access Roads
85. There is also provison of Internal Access Roads which has been included under
Road Development & Re-sealing of Roads. This involves construction of Approach
Road of Gravel of total length 100m with Sm width. Similarly, this also involves
construction of RCC Access road of 100 m?
2.4.12 Miscellaneous Works
86. There is also provison of miscellaneous works for this proposed project that

includes Construction of RRM Wall, Gabion Wall, Surface Drain, Footpath, Hume
Pipe, Landscaping & Plantation etc. for River Protection Works, Site Development
Works, Drainage for the protection of Intakes, WTPs, RVTs, Guard House and
Distribution system.

25
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2413 DMA Establishment

87.

88.

89.

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 3000 connections,
each established area having a defined and permanent geographical and/or
hydraulic _boundary. Such an area is known as a District Management Area or, .
more commonly, a District Meter Area (DMA). Ideally, each DMA has a'single
source of supply to méxi_mize the accuracy of data, with a strategically placed
and suitably sized meter installed on th_e inlet that is capable of accurately
measuring 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.

An. important factor in.lqwering and subsequently maintaining a low levei of Ieakage'
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. In order
to manage NRW in the proposed system, the total system has been divided into 10

DMAs according to theserving reservoir.

The figure given below gives brief details on the DMAs of the proposed project:

\/OC%\@%&/ :
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2.4.14 Construction Planning

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

a) Land Requirement for the project area

91. The land requirement and the ownership details of the land required for the

following mentioned project components are given below:

g2. As per Table 8 given below, it has been identified that only 150 sqm of Gumba
Danda Community Forest Area is required for the construction of RVT 1 and small
guard house. As per Section 68 (1) of Forest Act 2049 (1993), it states that " Not
withstanding anything contained in this Act, in case there is no alternative except to
use the Forest Area for the implementation of the plan having national priority and if
there shall be no significant adverse effect in the environment while conducting
such plan, Government of Nepal may give assent to use any part of the
Government Managed Forest, Community Forest, Lease hold Forest or Religious
Forest for the implementation of such plan”. Our study also shows that there are no
other alternatives for the location of this RVT except this Gumba Danda Community
Forest Area. Similarly, our study also shows that the construction of RVT within this -
forest area may not be an environmental issue because only clearing of bushes
around the RVT construction area is required and it will not have significant impact
on the flora & faunas. Hence, the prerequisite of community forest area for the
proposed project is as per Section 68 (1) of Forest Act 2049 (1993).

TAECACON JV
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o4

b)

95.

96.

d)

97.

98.

The transmission and the distribution pipelines will be laid down along the public
road within the existing Right of Way (RoW).

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, buming 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 should be used as source of
energy. While, for construction works, On-site Diesel Generators and Concrete
Mixing Ptant using petroleum fuel as well as electricity can be used.

Human Resource Requirement

Human Resources are the main functional units of the construction projects. The
contractor should ensure that the project has sufficient human resources. The
human resources include Skilled Labours and Unskilled labours. For ensuring
punctuality and sincerity in work schedule, hiring local human resources especially
labours would be preferable. As per design estimate, the total number of Skilled
Labors and Unskilled Labours are 87,285 and 404,684 respectively. Similarly,
during operation phase, human resources for operation & maintenance should be
mobilized by the concemed 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 material other than Stone, Aggregate and sand have been envisaged to
procure from Chandragadhi, Jhapa which includes Bricks, Cement, Iron bar and
Iron sections. It is about 52km from Phikkal Bazaar, llam. Other miscellanecus
construction materials like pipe materials, fittings, sanitary items etc. will be
purchased from the available and nearest market areas.

As per the detailed design estimate, the total quantity of these major construction
materials required for the overall project cq@élﬁ@'btion activities will be around as

follows:
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Stone: 1723 m®

Sand: 2518 m°®

Aggregate: 3117 m’

Cement: 1477 tonnes

Bricks: 58698 nos.
Reinforcement Bars: 288 tonnes

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

e) Camp Site

101. The proposed project has provision of worker's camp site to ensure worker's safety
& rights during construction phase. The contractor will temporarily facilitate the
construction workers with well equipped worker's camp. The camp site will be
located nearby the construction sites at various tentative locations that includes a)
Gitang Khola Intake Area; b) Rate Khola Intake Area; ¢} Mewa Khola Intake Area;
d) Along Transmission Main Route Near Deurali, ¢) Between Bhandi Khola & CC
Near Chhapgiri; f) Near Gumba RVT; g) Near Gadhi RVT; h) Near Tilkini RVT; i)
Near Golkharkha RVT 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.
f) Stockpiling Site

102. There is also provision of the stockpiling site which will be located nearbif"'
construction site so that the stockpiled construction materials would be readily
available. Various locations for this stockpiling site have been proposed that is
same as that of the location of camp site which has been clearly described in the
above section. 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 so
' he workers.To

that the stockpiled materials will be under proper supema@
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g

103.

h)

104.

25

105.

26

106.

control wind erosion, water or dust palliative will be applied to stockpiles and the
bagged materials will be placed on ballets under cover.

Cut and Fill Volume of Muck

Cut & Fill Volume of muck after earthworks has been estimated during detailed
design of this proposed project. After using the excess of cut in filling works, the
resulting muck will be disposed off properly to Spoil Disposal Site. As per detailed
design, the total quantity of cut volume of muck is 71,789 m® and of fill volume of
muck is 71,848 m°. Hence, the remaining volume of muck after backfilling will be
59 m® which will remain as excess spoil. This will be managed by disposing into the
proposed spoil disposal site.

Spoil Disposal Site

There will be also provision of Spoil Disposal Site at various tentative locations that
includes a) Along Transmission Main Route near Dhadbari; b) Near Dadakharka; ¢)
Near Ghaleta; d) Gadhithumka; e) Tundikhel RVT and f) Bistagaun near Mechi
Highway. 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 and to dispose off to the approved landfill sites of the project town .

Sanitation Components

There are five existing public toilets in the project area, which have been observed
to be insufficient. Hence, new public toilets have been proposed at three identified
areas that includes Dhobi Dhara, Tundikhel and Adrasha Krishi Bazaar. However,
the exact location of these public toilets has not been yet established and the
required land has not been acquired. The wastewater from public toilets will be
treated through a septic tank and soak poit at each site.

Project Impact Area

The project impact area refers to the area of the project town which is suceptible to
either significant or insignificant impacts by the proposed project. This impact
areas is delineated by demarcating the geographical boundary of the impact area
on the topographical map. The impact areas has been delineated as “Core Project
Area”, and “Surrounding Project Area” on the basis of proximity and magnitude of
the impacts due to the proposed project activities.

Here, the Core Prolect Area indicates the areé _qunred pennanently as well as

temporarily 1:% (h Dﬂq
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area where the construction of the project components will be carried out. Hence,
here, regarding this proposed project, this core area includes the service area of
the proposed project which comprises complete area of ward no.6 & 7 and partial

area of ward number 8 & 9 of llam Municipality.

108. This also includes the construction area where the proposed project components
will be constructed. Hence, this also covers the foliowing areas:

- a) Intake Areas: i) Gitang Khola-WN 2 of Sandakpur Municipality; i) Bhandi Khola-
WN 2 of llam Municipality; iii) Rate Khola- WN 2 of Sandakpur Municipality and
iv) Mewa Khola- WN 2 of Sandakpur Municipality '

b) WTP Areas; WN 5

¢) RVT Areas; i) RVT 1 at Gumbadanda WN 5; i) RVT 2 at Gadhi Barrack WN 6;
i) RVT 3 at Gadhi Barrack WN 6; iv) RVT 4 at Shik_hamagar WN 7; v) RVT 5 at
Mitankendra .(JICA}) WN 7; vi) RVT 6 at Campus Danda WN 7 ; vii) RVT 7 at
Tundikhel(JICA) -WN 7: viii) RVT 8 at Golkharka — WN 9 and ix) RVT 9 at
Tilkini WN 8

d) Transmission Mains: WN 2 & 5 of llam Municipality

109.  The Surrounding Project Area indicates the area within the immediate surroundings
of the core area of proposed project. It includes the area of the project town which
is closely associated with the core area of the project. Hence, here in this proposed
project, the surrounding area covers partial areas of ward 2 of Sandakpur Rural
Municipality and partial areas of wards 2, 4, 5,6, 8 & 9.

110. The Core Area & Surrounding Area of the proposed project is depicted in the figure
given below: ' :
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2.7 Project Activities

111. 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:

2.71 Construction Activities
112. 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) Establishment 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

j) 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 control 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

2.7.2 Operation Activities

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

a) Water Quality Monitoring

b) Proper Implementation of Water Safety Plan (WSP) S

¢) Regular Monitoring by WUSC to ensure effective operation of water treatment:
plants

d) Regular Cleaning of Sedimentation Tank

e) Frequent Washing of Sand within Slow Sand Fiiter s
St Naa
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2.8
114.

2.8.1

115.

116.

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

g) Occasional Removal of Algae if found settled down at the bottom of the reservoir
tank

h) Operation & Maintenance of the project components whenever required

Financial & Economical Aspects

The commercial viability of the proposed project is based on the financial and
economical aspects of the project. To ensure the worthiness of the investment on the
project, analysis on financial & economical aspects is necessary which has been
undertaken with TDF financing/loan of 25%, with recovery of 5% per annum till 20
years period plus 5 years grace period, after handover of the project to WUSC by
collecting the water tariff from the consumers or each household based on water
consumption. Simialrly, 70% of the project cost will be invested to the project and 5%
of the project cost will be collected by WUSC from each and every household. While
collecting the upfront cash, WUSC will make a certain rule/modality. However, the
financial analysis is carried out to recover the loan with interest within the time frame,
fund required for O & M and some additional fund for the future. Here, the financial
analysis estimates the positive rate of return in terms of cash or values whereas
economic analysis measures the effect of the project on the social benefit in the
national perspective.

Water Tariff Band

Financial viability is assessed with the proposed tariff structure, with the sensitivity
analysis in the scenario: (i) Cost increase by 10% (ii} Revenue decrease by 10% and
(i) Cost increase and revenue decrease both by 10%. The determination of water
tariff is based on consumption-based system. The tariff structure is designed on the
basis of affordability and willingness to pay; and tariff has also been set to ensure
benefit to sustain the project after the design period.

The tariff structure has been set out for the households consuming 100 Ipcd or 15.40
cum for fully plumbed and 65 Ipcd or average 10.01 cum per month for yard tap
connection depending upon the household size. The water tariff has been set at NRs.
240 for first band HH consuming water up to 6 cum, NRs. 60 per cum for 7 to 10 cum
per month and NRs. 90 per cum per HH consuming water more than 11 cum of

- water. The tariff structure is based on the weighted average of all the categories;

which is considered to be less than the AIFC. The.ftariff structure is based on
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117.

118.

119.

2.8.2

120.

Although households may have the ability to pay, willingness to pay (WtP} is usually
related to the quality of service. Urban household in Nepal, have generally access to
less than adequate water supply. Thus among many urban dwellers, there is a
willingness to pay (WtP) a higher price for improved WS services.

Focusing on ATP rather than WtP, households should be expected to be able to pay
at least 3-5% of their household incomes for good quality WS services. That is, they
should pay up to the accepted levels of ATP or affordability. The reasoning behind this
is that consumers receive a service that is not only convenient, but also results in
clear health related benefits, when coupled with a sanitation and hygiene education
program designed to maximize the health benefits of the improved WS services.

According to the detailed engineering design report, the tariff rate per month of the
household is within the affordability limit of the household income under different
strata, which is less than 5 percent of the household income of low and middle-income
groups.

Capital Cost Recovery

Capital cost recovery is a prime feature of this Project. The proposed tariff system as
mentioned above is a part of this capital cost recovery. Here, capital cash recovery
refers to the repayment of the loan by the users that has been provided to them. Here,
cash recovery plan is the repayment back of 25% loan provided by TDF within the 25
years with 5 years grace period of the initial project at the rate of 5% as interest. The
following given table gives the detail of cash recovery;

TAEC/ICON JV Eﬂf“':i
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283  Social Benefit Cost
121. Social Benefit Cost assesses the economic efficiency of the project through the
systematic calculation of social costs and social benefits All flows of benefits and costs
over time are expressed on a common basis in terms of theirnet present value,
regardless of whether they are incurred at different times. For this, EIRR needs to be
determined which is based on all costs and benefits streams in economic price. For a
project to be acceptable, the EIRR should be greater than the economic opportunity . - -
cost of capital. In the analysis, the EIRR is determined at 34.58 percent, which
greater than EOCC of 12 percent The details are tabulated below: ;-
Table 10: Social Benefit Cost
Years of Operation 1 5 10 15 20 25
Direct Benefit
- Full Plumbing 36364528 40139635 45414312 51382126 58134159 58134159
-Yard Taps 18949375 20916564 23665173 26774971 30203422 30293422
Institutional 5115488 5646542 6388544 7228051 8177876 8177876
In Direct Impect 60429391 66702741 75468029 85385148 96605457 96605457
Economic income | 151,073,478 166,756,852 | 188,670,072 | 213,462,869 | 241,513,643 | 241513643
Connection Charge | 2,747,400 1,185,720 1,359,240 1,503,840 1,706,280 1,706,280
incremental value | 166,180,826 183,432,538 | 207,537,079 | 234,809,156 | 265,665,008 | 265,665,008
Total Economic
Retum 375,596,743 62,552,242 70,789,827 80,058,176 90,583,301 90,583,301
Expenses
O8M 8,917,660 10,290,152 12,376,277 14,974,782 14,980,474 15,057,277
- Fixed O&M 8,567,000 9,891,657 11,872,580 14,337,480 14,337,480 14,407 842
- Variable O8M 330,660 398,495 503,689 637,301 642,994 649,435
- Variable O&M/m3 0.6 0.65 0.73 0.82 0.73 0.73
- Variable O&M/m3
- Adjusted for
Losses 0.7 0.77 0.86 0.96 0.86 0.86
Total O&M -
Adjusted for Losses 8,645,352 10,360,475 12,465,164 15,087,247 15,093,944 15,171,883
Neat Operating
Income 366,679,083 52,262,089 58,413,549 65,083,304 75,602,826 75,526,024
Additional
Connections 1,185,720 1,359,240 1,503,840 1,706,280 1,706,280
Meter Replacement | - - 195,000 225,000 260,000 280,000
Debt
Principal Balance | - - irsz,so:*..an 203,975,088 3, 95,528,396
Principal Paid | - ] t/a( ?ﬂpﬁ/\%@sw 8,622,008 | #HR 14,044,343
- ‘—/,—,! '%‘:Ew ;
e w&m@ &
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122.

Years of Operation 1 5 10 15 20 25
Cumulative of
Principal Paid - - 30,710,483 69,905,705 119,020,845 183,774,733
Interest Paid - - 12,065,194 10,198,754 7.816,653 4,776,420
Total Debt Service | - - 18,820,763 18,820,763 18,820,763 18,820,763
Annual Payment
Annual Cash Flow | 366,679,083 51,076,369 38,038,547 44,533,792 54,815,784 54,708,081
Cumulative Cash
Flow
Opening Balance | - 513,205,252 696,863,522 899,815,972 | 1,142,549,542 | 1,416,431.674
Surplus/Deficit 366,679,083 51,076,369 38,038,547 44,533,792 54,815,784 54,708,981
Closing Balance 366,679,083 564,281,622 734,902,069 044,349 764 | 1,197,365,326 | 1,471,140,555
NPV of Loan 366,679,083 §2,262,089 58,413,549 65,083,394 75,602,826 75,526,024
NPV of Project 638,991,859 156,380,604 176,974,566 200,145,440 226,458,252 226 458,252
EIRR 40.10%

Source: DEDR, 2018

Here, the determination of a) tariff rate considering loan with interest recovery, O & M

Cost and some additional fund, b) cash recovery or surplus cost after O & M and ¢)

social benefit cost will help to determine the financial and economic returns for the

proposed project. According to the detailed engineering design report, FIRR is
positive and the EIRR is higher than EQCC. This indicates the viability of the project in

terms of financial and economic aspects.

<

#;
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123.

124.

125.

3.1

126.

3.2

127.

To meet the objectlves of the IEE study a systematlc and mtegrated methodology

was followedby the legal requirements of GoN. The Ministry of Water Supply has
already approved the Terms of Reference (ToR) for the |EE study of llam Water
Supply and Sanitation Project. The |EE study has followed basically the procedures
outlined in the approved ToR.

The |EE study was conducted as per provisions of the Environmental Protection
Rules (1997) following the provision of Rules 5, 7, 10 & 11 in compliance with the
schedule 1, 3 & 5.

The |EE 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 mformatuon
on the coverage of the studies and fulfil! the data gaps. |

Impact Area Delineation
To carry out IEE study, the possible areas where the anticipated imsaots
either significant or insignificant effects, need to be delineated. To specify the area
that would be covered by the assessment, the geographical boundary of the
influence area is delineated on the topographical map. This delineating
methodology is cafled Impact Area Delineation The impact areas have been
delineated on the basis of proxlmlty of the construction oA

surrounding areas. The mpag(%%/ﬁn.delmeatedif >
&
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128.

129.

3.3
130.

3.3.1
131.

132.

and “Surrounding Project Area” on the basis of proximity and magnitude of the
impacts due to the proposed project activities.

Core Area: Here, the Core Area indicates the area required permanently as well as
temporarily for the proposed project. This area refers to the service area as well the
area where the construction of the project components will be carried out.

Surrounding Area: Here, the Surrounding Area indicates the area within the
immediate surroundings of the core area of proposed project. It includes the area of
the project town which is closely associated with the core area of the project.

Field Study

The field study was carried out in the project service areas in an extensive manner
by a multidisciplinary team, comprising a} an Environmental Specialist; b) Water
Supply & Sanitation Engineer; ¢} Sociologist; d} Geo-hydrologist and €) Botanist.
During the visit, baseline information on physico-chemical, biological, and socio-
economic & cultural conditions of the core area and surrounding areas of the
project area were collected using Simple Checklist and Survey Questionnaire
method. Similarly, during field study, Rapid Assessment Checklist (Refer Annex
2A) has been duly followed in which data regarding physico-chemical, biological,
socio-economic & cultural environment has been filled up. The sub-sections below
briefly describes the various approaches and methodclogical tools used during the
field study.

Physico-Chemical Environment

An extensive physico-chemical environment survey was carried out by delineating
the project impact area to collect the baseline information through simple checklist
method. Topographic and geomorphological features were observed and
documented. Physical features such as topography, air quality, erosion and land
stability & land use pattern were aiso observed and Information in regard to these
features were 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.

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. This
involved collection of four water samples; each from.thé:proposed sources Gitang

Knola, Bhandi Khola, Rate Khola & Mewa Khola. Th é‘i’t@r sémples were taken

gy
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Bhandi Khola were tested at Aastha Scientific Research Service Pvt. Ltd. located at
Dillibazar, Kathmandu and the samples taken from Rate Khola & Mewa Khola were
tested at Nepal Environmental & Scientific Services (P.} Ltd. Located at Thapathali,
Kathmandu. The laboratory analysis primarily measures the value of important
parameters that includes pH, Color, Taste & Odor, Total Hardness,Calcium and
Iron. Besides this, other parameters were also measured. The values of these
parameters were then compared to the value prescribed as per NDWQS to
measure the equivalence of the water quality of the proposed sources with
NDWQS. This has been presented in a tabular form and has been attached in
Annex 6.

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

3.3.2 Biological Environment

134, 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 4), 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. Similarly, information on the aquatic species were aiso collected
through the expert judgement and discussions with the locals.

3.3.3 Socio-economic and Cultural Environment

135. Household surveys were conducted through interviews by simple questionnaire
method to obtain information on the socio-economic & cultural enyjranment that
includes demography, ethnicity, education, health & sanitation, "kmg water
condition of the project area, irrigation facility, local traditions, religigns Jand use
patterns, incomes & expenditures and to acquire their|

oL AR _ -
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136.

3.4

137.

3.5

138.

3.6

139.

proposed project, etc. Information on Migratory patterns of the local people and the
Impact of river on settlements & agriculture were also collected. Information on the
people residing within the core area of the proposed project town has also been
collected through socio-economic survey. The survey covered 100% of the total
HHs whereas only 10% of the total HHs was surveyed in detail for this study. The
sample of Household Survey Questionnaire that has been filled up during field
study has heen 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 4. 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 & archaeological
sites, schools, and health posts within the project core areas and to determine the
effect on their existence due to project construction activities. During this, findings
on the existence of Project Affected Families (PAFs; families whose land or
property will be impeded by the project construction activities) were made. Our
findings show that no such PAFs exist as the project construction activities will not
hinder any of the families residing within the project area. The Consultations with
the village elites and Group discussions were done to assess the current situation
of the project area community.

Public Notice

A public notice of 15 days was published in Arthik Abhiyan Dainik, a national daily
newspaper on 2075/09/01. 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 concerned municipality office.

Public Consultation

The pubiic consultation program was conducted in the llam Municipality Office.
There is no disssatisfaction regarding the proposed project.

Collection of Muchulkas {Deed of Inquiry)

Deed of Inquiry (Muchulka) from the concerned m__g_g_ﬂj:gipality office has been
collected within the 15 days from the date of publiotic
been included in Annex 3.

Dot -
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3.7

140.

141.

142.

143.

144.

145.

Impact Identification, Prediction & Evaluation Methods

The information regarding Physico-chemical, Biological and Socio-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.
This has been carried out by using Rapid Environmental Assessment (REA)
Checklist prepared by ADB (Refer Annex 2A) and by using simple household
survey questionnaire (Refer Annex 4) prepared during the desk study. These
checklists explains the environmental features or factors that need to be addressed
when identifying the impacts of projects and activities.

Once all the important impacts had been identified, their potential characteristic
were predicted. The baseline data on physical, biological, socic-economic and
cultural aspects were used to estimate the likely characteristics and parameters of
impacts that includes Nature, Magnitude, Extent and Duration.

The nature of each predicted impact has been classified into Direct (D) and Indirect
(ID). The magnitude of the impact has been classified into High (H), Medium (M)
and Low (L). The extent has been classified into Site-Specific (S5}, Local (L), and
Regional (R). Similarly, the duration of impact has been classified into Short Term
(8T), Medium term (MT), and Long term (LT).

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

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

The scoring of imé’é’cta@/j&wtgal EIA Gufdermegﬁ i93
i “sh :.'w ¥
ShiGineey st
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Table 11: Scoring of Impacts

$. No. Likely Parameters of Type Scoring as per National EIA
Impacts Guidelines, 1993
1. | Nature D'"_m No Scoring Required
Indirect
2. | Magnitude High (H) 60
Medium/Moderate 20
(M)
Low (L) 10
3. | Extent Regional { R) 60
Local (L) 20
Site Specisifc ($8) 10
4. | Duration Long Term (LT) 20
Medium Term (MT) | 10
Short Term (ST) 5

Source: National EIA Guidelines 1993

146. Then, the significance level of Impact rated will be assessed as per the following

table:
Table 12: Significance of Impacts
S. No Scoring as per National EIA | Level of Significance as per National
T Guidelines,1993 ElA Guidelines,1993
1. | Less than 50 Insignificant
2. 1950to75 Significant
3. | More than 75 Very Significant

Source: Natfional EIA Guidelines 1993

This evaluation was done as per the professional judgement by the key expert
team involved in the IEE study.
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4.1 Nepal’'s Environmental Policy and Legal Framework
Constitution of Nepal
147. The Constitution of Nepal is the fundamental law of Nepal.

o  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”.

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

148, 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 carried out in Nepal are the:

Environmental Protection Act, 2053 B.S. (1997 A.D.}

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

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

(i) 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;

(i) 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 te the approved IEE or EIA Report;

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

(v) states that any person/party affected by pollution or adv%se envuronme. al
impact caused by anybody may apply to the p

mmpensitycAﬂWrgd from the polluter/poll

TAEC/NCON JV £ WOk e




IEE Report of Ham WSSP

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

150. Environmental Protection Rules (EPR), 1997, and its amendments in 1999,
2007 & 2017 defines the impiementing rule and regulations of the |EE/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.

151. Other environmental policies, laws, rules, conventions & standards that provide
general context in the environmental assessment of water supply & sanitation
works are presented in Table 13 given below:

TAEC/ICON IV W 29
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4.2
4.21

152.

153.

154.

4.3

1585.

Environmental Agreements
International Environmentat Agreements (Conventions & Treaties)

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 related to he proposed project are as
follows:

a) The Convention on Intemational 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

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; (i) prevent or reduce the causes
of climate change; and (i) 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.

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

Environmental Standards

The key environmental quality standards applied in the GoN |EE (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 A.D. &
Updated in 2012 A.D.

National Diesel Generator Emission Standard,2012

Nepal Vehicle Mass Emission Standard, (NVMES), 2069 B.S. (2012 A.D.)
The key environmental quality standards applied in the GoN IEE (as well as in
the ADB IEE) are listed in Table 14 and their détails on the acceptable ievel

TAECICON WV [y

criteria of these standards are featured in Annex:2B.
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Table 14: Relevant Environmental Quality Standards

Ambient air quality National Ambient Air Quality WHO Air Quality Guidelines, Global
Standards, for Nepal, 2003 Update, 2005

Noise National Noise Standard Guidelines, | WHO Noise Level Guidelines
2012

Drinking water quality National Drinking Water Quality WHO Guidelines for Drinking-water
Standards, 2005 Quality, Fourth Edition, 2011

Emission standard for

diesel generator National Diesel Generator Emission

discharge to ambient Standard, 2012

Air

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

156. As shown in the above Table 14, National Ambient Air Quality Standards, for
Nepal, 2003 is enforced by GoN that has set quality standards for seven
parameters TSP, PMo, Sulphur Dioxide(SO.), Nitrogen Oxide(NOy), 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 PMy,, PM.s, SO; and NO; at international level. Both standards
provide guidelines to follow and comply the set standards for the ambient air quality
during construction period. The acceptable level criteria for ambient air quality as
per both standards are given below:

Table 15: Standards for Ambient Air Quality

Source:

*  Mational Ambiett S sty Standards for Mapal 2085 Qttained fram Envienment Siatistics. of Fepal 301 ¥, Govacnment of Hapsl,
o LA : Central Bures ¢f Stiaricxs, Kelhmandil, Hasal

£avirommental, Heakh and Satety Genersl Gub . 2G0T, mimmnotonal Feanoe Sorpeiaton, Worlkd Sk Qo

i Shally Sulteines for Evrope, Second Ediion, 2000 WHO Reglons: Ofice fat £asepe, Copanhuygan.

oter AL edher DES 0o sational wlaotard ek for 24-bour shaarvation »r wikh WHO guidebne value for 24-our shaarvation as

Fte Al AL han thet specifind 1 Sy national stardards.

157. Similarly, National Noise Standard Guidelines, 2012 has set the standard noise
levels measgred in dBA for Inustnal ﬁommercial Area, Rural Residential
Area, Urban’Résideptial Area, Mixed Rebi '

!
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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:

Table 16: Standards for Amblent Noise Quality

ptor:l Sourcé

National Noise {

e N 'f{as}x

: 2&00 0708 s

Industrial ares

Commercial area 65 58 70 70

Rural residential area 45 40

Urban residential area L8 60 1 45

Mixed residential area 63 1 13

Quiet area 50 40 . : -
Water pump 6% -

Biesel generator 90 o PO
TG hdeines for Comm

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

158. 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 level only. For international standards, WHO has set
standards for drinking water quality. This is shown in detail in the following table:
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Table 17: Standards for Drinking Water Quality

NTU 50
65-65 s
Tou 5715) nore
Woadd vt be obe .
nw -
gk :
o
ysical g —t—
R
ma
oo
ol
moh
o
ma/
L
oA
ml
: mg!
Chemical e
mal
- 5001
— ¥,
Reskiua Chiore g 61.03
E-col MPROOm 0 st vt e deteoable inany 100 o
Micro Germs | el Cotiom MEN100M | in 05% of sangles samgia

* jsathbased guideine values

™ Figures in parenthesis are upper range pf the standards recommended,

*  These standards ingicate the maxioum and minkmum ints.

4~ Prom WHO (2603) Chiorine in Drinking-v/ater, which stafes that this vaie is congervative,

i

Hational Drinking Water Qually Standards was chitaied from the Environment Statistics o Hepal 201 1, Government of Nepal,
National Planning Commission Secretariaf, Central Buresu of Statistios, Kathmandy, Nepal.

Source: National Drinking Water Quality Standards, 2005 and Implementation Directives for
NDWQS, 2005

1569. 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 Stage Il. The
Diesel Power Generation: Inventories and Black Carbon Emissions in Kathmandu
Valley, Nepal 60 emissions limits are set for fouamha%' poliutants: CO,:HC' ‘;'NO;,

and PM. This is given in detail below: :
\Ji - o
_,/ ‘ %{3 ‘ﬁ‘?k

g %
H A

Yo
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Table 18: National Diesel Generators Emission Standards, 2012

L. Emissions Limits [g/kwh) for Imports of New Diesel Generators

Category (KW} <o HC+NQ, PR

W B 2.0 7.50 0.80
8= kW =19 6.60 .50 0.80
19 = KW <37 5.50 750 0.50
37 = W <75 5.80 4.0 0.4G
75 kW <130 500 4.00 0.30
130 = kW <660 350 2.0 0.20

Note: This standard is eguivalent to Bharot il standords,

2. Emisslons Limits (g/kWh) for In-use DG Sets

Category (KW} o HC NO, [
kW< g 500 1.30 9.20 1.00
B = kW <19 6.60 130 370 0.85
18 = kW <37 6,50 1.30 .20 a.85%
37 = kW 75 £.50 1.30 8.2 .85
|75 = kW <130 5.00 yag 9.20 6.70
130 = kW <560 J 5.00 1.30 9.20 G54

Note: This standord is equivalent to Bharat If standards.
a} Sampling cellection point shouwld ke locored at one-third of the DG set stock height.
b} kW= Pawer Factor * kW

e} Testing Methodofogy: Shoutd be according to 150 8178 or equivalent to 15O 8178 standard set by the
manufactiuning countiy.

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

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

44.1 Environmental Assessment Requirements of the ADB

161. 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. Concerning 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
Guidelines1.

162. ADB’s Environmental Safeguards policy principles are defined in SPS (2009),

"-:"'__S.afeguard Requirements as per Table 19 and the IEE is intended to meet these

.réqL;irements.

! New Version of the “Worid Bank Grou Environmental, Health, an%t*#w% pril 30, 2007, Washington, USA.
hltp:!Mww‘ifc‘orgfifoextfenviro.nsfl%‘%fs_nvironmentaleul|de||nes ”E} W v

of ‘
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Table 19:SPS 2009 Safeguard Requlrements

[Use a screenmg prooess 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 rigks.

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

Conduct EA to identify potential direct, indirect,
cumulative, & induced impacts and risks to physical,
biological, 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 7 & 8). No
transboundary& global impacts, including

climate change.

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

Analysis of alternatives is presented in Chapter
6

Avoid, and where avoidance is not possible, minimize,
mitigate, &/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 to address this
requirement.

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

Key informant and random interviews have

been conducted. A grievance redress
mechanism for the resolution of valid Project-
related social and environmental

issues/concerns is presented in Chapter 10.

AP
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" 'SPS 2009 - Safeguard Requirements

Disclosea 'dra'ft' EA (including '"'t'ﬁé EMP) promptly, :

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

The draft IEE will be disclosed on ADB's
website before Project appraisal. After getting
approval from GoN, 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, (i) 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 (i) 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, Health, and Safety Guidelines. Adopt
cleaner production processes and good energy
efficiency practices. Avoid pollution, or, when
avoidance is not possible, minimize or control the
infensity or load of pollutant emissions and
discharges, including direct and indirect greenhouse
gases emissions, waste generation, and release of
hazardous materials from  their  production,
transportation, handling, and storage. Avoid the use of
hazardous materials subject to international bans or
phase-outs. Purchase, use, and manage pesticides
based on integrated pest management approaches
and reduce reliance on synthetic chemical pesticides.

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

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

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

o) QAR_ Pl
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communities.

Conserve physical, cultural resources and avoid
destroying or damaging them by using field-based
surveys that employ qualified and experienced

The Project will not affect any physical, cultural
resource. The EMP recommends the
measure/s mitigate the adverse impact on

4.4.2
163.

experts during the environmental assessment.
Provide for the use of “chance find” procedures that
include a pre-approved management and
conservation approach for materials that may be
discovered during project implementation.

PCRs in case of the chance find.

Source: Safeguard Policy Statement ADB, 2008 and IEE Study, 2018019

Environmental Impact Assessment Requirements of Government of Nepal

The Environmental Protection Rules (EPR) defines the environmental impact

assessment process that should be followed in the preparation, review, and

approval of environmental assessment reports The process applicable to the

Project is summarized in Table 20 given below.

Table 20:The GoN IEE Report Preparation, Review, Approval and Implementation Process

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

If proposed project requires an IEE, Proponent prepares an |EE 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 IEE according to the approved work schedule/ToR
and prepares an IEE Report following the format prescribed in EPR
Schedule 5 and incorporating stakeholders’ feedback applying the
consultation procadure specified in the EPR.

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

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

Project submitied documents
accordingly for review and
approval.

CSA conducts review and grants approval of IEE Report.

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

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

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

Project has not started’ and being
implemented

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

Project has not started and being
implemented

MoWS conducts the environmental audit after two years o

commissioning/operation.

Project has not started and being
implemented

Source: IEE Study 2018/019)7 <L {_ .
L LS -
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166.

167.

51.3
168.
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. ' water. The project area has potentiality of sy i
 municipality are Mai Khola (wh|ch lies in tﬁé

Existing Physical Environment

Landforms and Topography

The project area is a hilly region which is mostly known as Mahabharata
Range.The altitude of the project area ranges from an elevation of 401m above
mean sea level (amsl) at the riverbed to 1407 m amsl at the top of llam hill. The
main llam Bazaar lies at an altitude of 1228m amsl. Mountain terrains in llam are
of gentle slopes. The less steep slopes together with a moist climate provides
suitability for important cash c¢rops like tea and cardamom.

The term “llam” itself describes its topography as the word “llam” comprises two
words derived from Limbu langauge - “I” {winding) and “Lam” (Way) which means
winding way. The topography of llam is such that it has several winding paths
crisscrossing on the way.

Geology & Soil

llam municipality lies in the southern part of the higher Himalayan crystallines
dominated by the Precambrian to Cambrian Kyanite and silimanite bearing
genesis, biotite schist, Metaquartizite, amphibolites, calc-silicate genesis,
orthogenesis and angiogenesis.

All fresh rocks are strong, weathering is pronounced along less steep terraces that
are covered either by residual soils or colluviums.

Land use pattern

Generally, the agricultural {and 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 survey shows that out of total 2666.19 ha land covered by the project area,
50.59% area is covered by agriculture followed by forest with 34.93%. The
residential covers 8.00% area of the project area. Likewise, Riverine and Lake Area
and Public service area covers 3.43% and 2.29% respectively. Other coverage is
not potentially significant.

Water Resources

The project district, llam is rich in water resources, as there are various sources of

water only. The major river of the

and Puwa Khola (whlch lies in
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171.

5.1.5
172.

5.1.6
173.

174.

175.

Besides this, there are also other rivers like Rate Khola, Mewa Khola, Chhange
Khola, Gitang Khola and Bhandi Khola. All these rivers are potential source of the
proposed project; however, each of them has fimitation. There are series of
hydropower stations in these rivers, which seems to be major obstacle to utilize
some of these sources.

Technically, Gitang Khola, Bhandi Khola, Rate Khola & Mewa Khola have been
considered for the proposed project. The proposed Rate Khola & Mewa Khola are
the tributaries of Mai Khola, which eventualiy drain into Kankai Mai.

Climate

The climate of the project area is essentially warm temperate or sub-tropical with
the temperature ranging between a maximum of 31.5°C in the summer to a
minimum of about 6°C in the winter. The annual rainfall in the area is about 1,545
mm. In winter, there is much iess rainfall in llam than in summer. The climate here
is classified as Cwa by Koppen and Geiger. The huge difference in altitude
influences the variation in climate within the municipality.

Water Quality

During the survey, respondents were asked in term of existing water quality in the
project area. The survey revealed that out of total 2798 respondents, about 7.10%
(198) feel as good quality , 73.10% (2046) feel satisfactory or moderate, and 8.1%
(227) respondents feel bad in term of water quality. Similarly, the survey also
shows that 11.7% (327) respondents are not able to evaiuate the exisitng water
quality.

The WSSDO constructed water treatment plant (WTP) at Charkhade to treat water
from Bhandi Khola and Gitang Khola sources. Due to design deficiencies and poor
construction, it does not function properly and is out of operation most of the time.
There is disinfection unit at WTP site but is rarely used. So, the existing water
supply system is supplying water to consumers virtually without any freatment.

The municipality does not have any testing/monitoring facility and trained humaﬁ
resources to conduct water quality monitoring and management programs. Ilam
WSSDO has some field testing kits for water quality testing, but they are unused
due to the lack of some necessary chemicals and parts. It used to carry out testing
' - i ipal supply. Reportedly, .

a local NGO named Namsallng Community evef" i Cenptre (NCDC) carries
“f 'ﬂre’l e*l\“ﬂ‘ ég'

out water quﬁé’&@W@ are not availablg %, . o \kf“‘-
% s o

t..,_

of some physical parameters such as turbidity of thg
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176. During field survey water samples collected from the existing sources were tested
for various physical and chemical parameters. The test reports show that all
parameters of water quality of the sample collected are observed to be within the
permitted value of NDWQS.The result of this water quality test is shown in detail in
Annex 6.

177. Similarly, during field study, simple bacteriological tests (Coliform P/A Test Vial)
which has been developed by ENPHO to deiermine the presence of Coliform
bacteria at the water source was carried out. This on-site bacteriological test is
based on the principle developed by Manja et. al in 1982, The test is based on the
readily observable formation of black precipitate iron sulfide in the test bottle, as a
result of the reaction of 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

178. 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 field observation shows that the magnitude of air quality
problems in Hlam is not that severe.

51.8 Acoustic Environment

179. The sources of noise in the Project area are from the construction activities, vehicle
movements, and industrial activities. The anthropogenic noise is confined in few
clustered settiements and market places only in the daytime.

5.1.9 Landslide Susceptibility

180. 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

Flora

2. llam District is blessed with natural beauty ofﬂhoral diversity. The site specific
':__"vegetatlon types are decribed below.The majda plant life forms available in the
project area are given in Table 21 below: % i

& ﬂ';lify:c,
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Table 21: Plant Life Forms Found in the Project Area

§.No.| Scientific Name Local Name Family Life Forms
1 Rubus Ellipticus Ainselu Rosaceae Shrubs
2 Emblica offficinalis Amala (Indian Gooseberry) | Euphorbiaceae Trees
3 Pieris ovalifolia _Angeri Ericaceae Shrubs
4 Adhaloda vasica Asuro Acanthaceae Shrubs
5 Michelia Champaca Aule Chaanp Magnolivideas Trees
[ Melia azedarach Bakena/Bakaino Meliaceae Trees
7 Desmodium confertum Ban Gahat Fabaceae Shrubs
8 Ficus bengalensis Bar Moraceae Trees
9 Terminalia bellirica Barro Combretaceae Trees
10__ | Aegle mammelos Bel (Wood Apple} Rutaceae Trees
11 Semecarpus anacardium Bhalayo Anacardiaceae Trees
13 | Populus ciliate Bhote Pipal Salicaceae Trees
14 | Lagerstroemia Parvifiora Bot Dhayaro Lythraceae Trees
15 Schima wallichii Chilaune Theaceae Trees
18 Bassia butyratea Chiuri Sapotaceae Trees
17 Berberis aristata Chutro Berberidaceae Trees
18 Debregeasia salicifolia Daar Urticaceag Shrubs
19 Garuga pinnata Dabdabe Burseraceae Trees
20 Mussaenda macrophylla Dhobini Rubiaceae Shrubs
21 Colebrookea oppositifolia Dhusure Lamiaceae Shrubs
22 Dioscorea bulbifera L. Gitthe Tarul Diogscoreaceae Climbers/Vine
23 Callicarpa macrophylia Guenlo Verbenaceae Shrubs
24 Lannea coromandelica. Hallunde Anarcardiaceae_ | Trees
25 Terminalia chebula Hamo Combretaceas Trees
26 | Syzygium cumini Jamun Myrtaceae Trees
27 Phoebe lanceolata Jhankri syauia Lauraceae Trees
28 Ficus lacor Kabro (Seto) Moraceae Trees
2g | Myrica esculenta Kafal Myricaceae Shrubs
10 Adina cordifolia Karam/Karma Rubiacsae Trees
M Castanopsis indica Katus Fagaceae Trees
32 | Acacia catechu Khair Legumincsae Trees
a3 Ficus semicordata Khanayo Moraceas Trees
34 Sapium insigne Khirro Euphorbiaceae Trees
35 | Morus atha Kimbu Moraceae Trees
36 | Cochlospermum religiosum | Kumbhi Bixaceae Trees
37 Schigichera thjuga Kusum Sapindaceae Trees
18 Litsea monopstala Kutmero Lauraceae Trees
39 Duabanga grandifiora Lampate Lythraceae Trees
40 Macaranga pustulata Malato Euphorbiaceae Trees
41 Engethardtia spicata Mauwa Juglandaceae Trees
42 Prunug cerasoides Painyu Rosaceae Trees
43 Erythrina stricta Phaledo Fabaceae Trees
44 Ficus religiosa Pipal Moraceae Trees
45 Shorea robusta Sal Diptergcarpaceae | Trees
46 Pinus roxiburghii Sallo Pinaceas Trees
47 Terminafia alata Sajh Combretaceae Trees
48 | Calotropis procera Seto Aank Apocynaceae Trees
49 | Osbeckia nepalensis Seto Chulsi Melastomatacgge. | Trees
50 | Vitex negundo Simali Lamiaceae gt T Trees
51 | Mallotus philippensis ., | Siddure
52 | Albizia chinensis [ Tilae "
S
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8.No.| Scientific Name Local Name Family Life Forms
53 | Dalbergia sisoo Sisam Fabaceae Trees
54 | Bauhinia vareigata Tanki Leguminosae Trees
55 Alnus nepalensis Uttis Betulaceae Trees
Source: IEE Field Visit Survey, 2017
5.2.2 Fauna
182. Some species of mammals available in the project area is given below.The status
of these mammals are as per IUCN & IBAT reports.
Table 22:Mammals in the Project Area
NS‘; Scientific Names Common Names Local Name Status
] Macca assamensis Assamese Macaque Kalo Badar LC
2 | Panthera pardus Common Leopard Chituwa VU
3 Neufelis nebulosa Clouded Leopard Ban Biralo Lc
4 Vuipes vulpes Fox Fyauro LC
§ | Canis aureus Golden Jackal Syaal LC
6 Mos hosmour Hill Mouse Musa LC
7 Felis Chaus Jungle Cat Ban Dhade LC
8 | Viverra zibetha Large Indian Civet Thulo Nir Biralo LC
9 | Funambulus 5p. Squirrel Lokharke Lc
. . Lampakhete
10 | Taphozous longimanus l.ong-winged Tomb Bat Chamero LC
11 | Hytrix brachyuran Malayan Porcupine Dumsi LC
12 | Martes flavigula Yellow Throated Marten Malsapro LC
13 | Macaca mulatta Rhesus Monkey Rato Bandar LC
14 | Semnopithecus schistaceus | Nepal Grey Langur Dhedu LC
15 | Rattus sikiimensis Sikkim Rat Musa LC
16 | Canis lupus Wolf Bwanso LC
Source; IEE Field Visit Survey, 2017
183. Some of the birds reported in theforest areas are listed in Table 23.The status of

these bhirds are as per IUCN & IBAT reports.

Table 23:List of Birds in the Project Area

S.No. | Scientific Names English Name Local Names Status

fclinastus .

1. malayensis Black Eagle Dronak Chil LC

2. uhagjn;'s cruentus Blood Pheasant Chilime Lc
Megalaima

3. | australis(Psilopogan gLurz-et?roaled Basanta LC
asiaticus}

4. | Ketupa zeylonensis | Brown Fish Owl Malaha Huchil LC

. Brown Hawk Owl

5. | Ninox scutulata (Brown Boobook) Kalpechak e LC
Eudynamys Common .

6. scolopacea KoelWestem Koel Koili £ LC

7. | Tyto alba | Common Bam Owl | Gothe Latokesers . | LC

) T ] Iti’@'m TR .q,l‘" i ‘
8. | Arborophila ‘. !%{-}A‘ mon Hill Pmr&b’?ﬁ,ﬁ” m .‘,_Et:,\.tﬁ R LC
JL kY, _/)‘)/ % Fpp 3
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S.No. | Scientific Names English Name Local Names Status
torqueola Partridge
9. | Acridotheres tristis | Common Myna Dangre Rupi LC
10. | Cotumix coturmix Common Quail Battai LC
11 Tragopan safyra Crimson Horned Munal NT
) Pheasant
Megalaima virens ;
12. (Psilopogon virens) Great Barbet Nyauli LC
13. | Passer domesticus | House Sparrow Ghar Bhangera LC
Cuculus .
14, Imicropterns Indian Cuckoo Kafal Pakyo LC
15. | Pavo cristatus Indian Pea Fowl Mayur LC
Lophura . .
16. leucomelanos Kalij Pheasant Kalij LC
Corvus .
17. ¢ macrorh ynchos Large Billed Crow Kaalo Kag LC
Cuculus - .
18. sparverioides Large Hawk Cuckoo | Pahadi Biu Kuhiyo LC
Caprimuigus Large Tailed Night .
19. | macrunis Jar Lampuchhre Chaite Chara | LC
20. | Falco columbarius | Merlin Sano Baaz LC
Streptopelia ;
21. orientalis Oriental Turtie Dove | Tame Dhukur LC
Psittacula Plum-headed .. LC
22. cyanocephala Parakeet Tuisi Suga
23. | Gallus gallus Red Jungle Fowl Luinche LC
24. | Pycnonotus cafer Red Vented Bulbu! | Jureli LC
Celeus brachyurusy LC
25. | ( Microptemus Rufous Woodpecker | Sanotame Lahanche
brachyurus)
26. | Zoothera dauma Scaly Thrush Gobre Chachar LC
Turdoides
nipalensis .
27, (Acanthoptila Spiny Babbler Kade Bhyakur LC
nipalensis}
Woolly Necked . ; VU
28. Giconia epi s | Stork Lovi Papi Garud
Parus spilonolus
29. | (Machiolophus Yellow Cheeked Tit | Pitmuhar Chichilkote LC
spifonotus})

Source: IEE Field Visit Survey, 2017

184. The commonly found reptiles and amphibians observed in the project area are
presented in Table 24.The status of these reptiles & amphibians are as per IUCN&"
IBAT reports. B
Table 24: List of Reptiles and Amphibians Found in the Project Area
:(; Scientific Name English Name Local Name Status
1. | 7. albolabris Green Pit Viper Haryau LC
. , ] Adhoo Sarpa,Tirishe,
2. | Boiga trigonata Indian Gamma Snake Batasa LC
3. | Ovophis monticola Chinese Mountain pit viper
4. | Japatura tricarinata Three Keeled Mountain
Fa V.4 " :}/"@&—
G
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Ns(; Scientific Name English Name Local Name Status
5. : . Lekhali Khasre
Duftaphrynus Himalayanus Himalayan Toad Bhyaguto LC
6. | Euphylctis cyanophlyctis Skittering Frog Ahale Bhyaguto LC
7. | Zootoca vivipara Common Lizard Mausuli LC
8. | Calotes versicolor Oriental Garden Lizard Chheparo LC

Source: IEE Field Visit Survey, 2017

185. Similarly, common fishes found in the project area are given in Table 25. These
species are found in the nearby water bodies of the project area that includes Mai
Khola, Puwa Khola, Chhange Khola, Rate Khola, Mewa Khola & Gitang Khola.
Table 25: List of Fishes Found in the Project Area
$. No. Scientific Name English Name Local Name Status
1 | Garra annandalei Annandale Garra Chuche Buduna LC
2 | Glyptothorax indicus Catfish Kabre LC
3 | Neolissocheilus hexagonolepis | Copper mahseer Katle LC
4 | Channa gachua Dwarf Sankehead Hile LC
5 | Heteropneustes fossilis Stinging Catfish Singhi LC
6 | Psilorhynchus pseudecheneis Stone Carp Tite LC
7 | Nemacheilidae(Schistura
Muitifasciata) Stone Loach Gadela LC
8 | Tortor Tor Mahseer/Tor Sahar LC
harb
9 | Schizothoraichthys sp Trout Asala LC
10 | Barilius vagra Vagra Baril Faketa L
Source: IEE Field Visit Survey, 2017
5.2.3 Protected Area
186. No national parks and protected areas exist in the project area.
5.24 Forest Area
187. The location of the proposed RVT-1 of 50m® capacity and small guard house is
within Gumbadanda Community Forest Area . The forest type is mixed forest type
where especially sallo trees, Peepal trees are found.
525  Aquatic Biodiversity
188. The project area is also rich in aquatic biodiversity as the project town is rich in

water resources as explained in section 5.1.4. The details of aquatic species
available within the project area have already been provided in the above given
Table 16. The fish species listed in this table are found in the n

project town that includes Mai thBa Puwa Khola, Rate

Gitang Khola and Bhandi I%a%\\ ' g,%
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5.3 Socio-economic and Cultural Environment
5.3.1 Demographic Features
5.3.1.1 Settlement pattern

189. The project town is located in hilly area with heterogeneous ethnic composition.
Most of the government and non government offices are located in ward no. 7,
which is the most densely populated area of the service area. The core llam bazaar
area is also located in ward no 7.

190. The wards of the service area are comprised of many settlements. These
settlements are referred as Gaun or Tol or Chok or Bhanjyang. Settlement hamlets
located at the crossroads are referred as Chok. Likewise, the linear settlements
along the main roads are referred as Tol. Other isolated or agglomerated
seftiements are normally called Gaun here although the distinctions are rather
blurred. Major settlements of this Municipality are shown in the table given below.

Table 26:Settdement of the Project Area

Ward No. | Name of Settlement
6 Taragaun, Tilkeni,Ranigaun, Beninagar,Singfring
7 Malapath,Ratnechowk, Hakimtole, Tudikhel,Suntalabari, Chiyabari,Kuldhara
8 Thinggaun,Golbasti, GolkharkaBhanjyang,Bistagaun,
9 Pipalbote, Ghosgaun, Buddhanagar,Chureghanti, MathiloBarbhai

Source:Socioeconomic Survey 2017
5.3.1.2 Population Distribution
191. As the service area of the project town covers whole wards of former llam
municipality, the total population of historical time has been used for the population
assessments of the area and presented helow:

Table 27: Population of the former flam Munlcipality

Year Population
1971 7,299
1981 9,733
1991 13,197
2001 16,240
2011 18,633

Source:SocioeconomicSurvey, 2017
192. However, the Municipality has increased it judiciary area more than six folds than
the previous area during May 2017 by incorporating adjoining former VDCs.
The formation of the new municipality has been described in earlier {section 1.2).
Therefore, the present population assessment of newly formed mugicipality has
been carried out with the help of neighboring VDCs’ population da  ward-
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wise population of the project town according to the census, 2001 and 2011 has
been presented below:

Table 28: Population ofthe llam Municipality

Ward U\f(.a;)e a HH census 21.;'.)1Densitiw pensse 20;.1Densities G;g:v;h
s | Pop (PPHA) HHs Pop (PPHA)

1 2053| 761| 3,779 1.84 032 | 4045 1.97 0.68

2 1525 | 478 | 2564| . 168 591 | 2,563 1.68 0.00

3 2127 | 558| 3,020 1.42 634 | 2927 138 |  -0.31
4 924 | 535 | 2,784 3.01 631 | 3,008 3.26 0.78
5 1432 o911 450 321 | 1139 5101 3.56 1.06
6 453 | 746| 3,218 7.10 968 [ 3,821 8.43 1.74
7 103 | 1,272 | 4,745 46.07 | 1,435 54132 49.83 0.79
8 978 | 723 | 3,460 3.54 902 | 3,922 4.01 1.26
9 1,128 | 1,276 | 4,819 427 1,427 5758 5.10 1.80
10 2183 | 924 | 4,600 241 1137 | 4,978 2.28 0.79
11 2582 | 404 | 2,084 0.80 799 | 3616 1.40 5.77
12 1777 | 683 | 3837 2.05 788 | 3,665 2.06 0.08
Total 17,265 | 9271 | 43,279 251 | 11,383 | 48536 2.81 1.15

Source: CBS 2001 &,2011

193. As per census data of 2011 A.D., the calculated total population of llam
Municipality (after incorporating new adjoining areas) is 48,536. The population of
former llam municipality (considering only old areas of the former ward) is 18,633
during 2001. The populations of the municipality during 2001 were 43,279, and the
population of the former municipality was 16,240. The analysis of census
population shows that the overall annual growth rate of the municipality is only
1.15%. Ward number 3 of the municipality has declining population growth in last
one decade.

194. The average HHs size of the area has decreased from 4.67 in 2001 to 4.26 in
2011. Ward 7 of the municipality, old llam Bazaar area (former WN 1 and 2), is the
only densely populated ward. The population density of this ward is comparatively
high {about S0 PPHA). The population densities of other remaining wards area less
than 10PPHA. The overall population density of the municipality increased slightly
from 2.51 PPHA (2001 A.D.) to 2.81 (2011 A.D.) PPHA. This may be due to
increase in the area of the municipality. If we compare the former scenario, the
overall population density of the project area increased slightly‘r@ﬂpm 6.10 PPHA (

2001 A.D.) to 7.00 PPHA (2011 A.D.) persons per hectare. fxls data has been

extracted from Central Bureau of Statistics 2001 & 2011. ¢ &
Of N7 / ' &
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195.

§.3.2

5.3.2.1
196.

197.

5.3.3
5.3.31
198.

The consultants conducted a socio-economic survey in 2017 A.D. of the proposed
service area. It shows that the total population of the service area is 20,704 which
is tabulated below:

Table 29:Beneficiaries households

Ward

HHs

Poputation

6

5

3,367

7

1,119

9,823

8

5

3,026

9

8

4,489

Total

2,798

20,704

Source:Seciveconomic Survey 2017

Caste/Ethnic Groups

Ethnicity and caste

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

The survey revealed that out of total 2798 households, Brahmin/Chhetri are the
major groups comprising of 57.3% (1604) households within the service area.
Similarly, Janajatifethnic (Limbu, Magar, Rai, Sherpa, Tamang, Gurung,
Newar,.etc.) are the second largest group. It comprises 37% (1035) of total
household whereas, Dalit and other castes (Madeshi, Musalman, etc.) comprises
only 4.9% (137) and 0.8% (22} respectively.

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 all the households. The
survey shows that out of total 2798 households, the highest number of population,
i.e., 45.20% (1264) are engaged in Agriculture, whereas 18.20% (508) population
depend on the business and 17% (476) of the population are engaged in service

(either government or private). Similarly, about 0.9% (25), 6.1% (171) and 6.6'}@;.’._' e

(184) of total household head are dependent upon industry, remittance and Iab‘bu'r‘""
respectively while only 6.1% (170) household heads are mvoLugq_\_ in . other-

miscellaneous occupau%siﬂ%%ﬁ/

\:_,' ’._f h
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199.

200.

5.3.3.2
201,

llam is known for its six "A"s: are Alu (Potato), Olan (Milk), Alainchi (Cardamom),
Aduwa (Ginger), Amriso {Broom Grass), and Akabare khursani (Round
Chillies),etc. although tea, bamboo, flowers and silk are also produced in llam.
Agricultural commodities helps to increase the Agricultural Gross Development
Product. Beside these, the tourism sector also contributes in the economy of llam.
New Hotels are increasing in llam due to upgraded tourism business. There is also
practice of operating local market place which is locally called “Haat Bazaar”, on
Sundays and Thursdays every week in llam Bazaar.

There are about 22 hotels/llodges in the project area. The existing financial
institutions are Agricultural Development Bank, Nepal SBlI Bank, Century Bank,
Machhapuchhre Bank, Excell Development Bank etc. and various cooperatives.

Monthly income Details

As it has already been mentioned that the survey revealed that the main sources of
household income of the service area are agriculture, business, service,remittance,
labour and industry. Out of 2798 households, 40.9% (1145) households have a
monthly income of the range (Rs. 20,001- Rs.50,000) and about 26.10% (729)
households have a monthly income of the range (Rs.10,876 - Rs.20,000). Likewise,
the survey also shows that 8.8% (247) of households are earning more than Rs.
80,000 and 16.5% (462) HHs are earning in the range (Rs. 7501-Rs.10,875).
Similarly,only 7.7% (215) of total households fall under the poor category as they
are only eaming less than Rs 7,500 per month. The table given below gives details
on the distribution of mean monthly household income.

Table 30: IncomeLevel ofHouseholdsby Ward

Ward
S.N.] Income LevelRange s 7 8 9 Total %

1 <Rs.7.500 £9 96 23 37 215 7.7
2 Rs.7501-10,875 92 208 84 78 462 16.5
3 Rs.10,876-20000 129 225 111 264 729 26.1
4 Rs.20,001-50,000 227 467 248 203 1,146 409
5 >Rs.50,000 22 123 47 55 247 8.8

Grand Total 529 1119 513 637 2,798 100

Source; Socio-economic survey 2017

5.3.3.3 Monthly Expenditure Details
202

The socioeconomic survey has also assessed the details on the monthly

-+ expenditure of each households of the service area. The/Survey revealed that
“among 2798 households, 10.50% (293) HHs expend less thari:Rs.: 7500 per month.

Similarly, 31.0% (86?) horj?@?s have monthly expéq%l el of the range
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53.34

203.

(Rs. 7,500-10,875) whereas 34.10% (955) of household's expenses are in the
range of Rs. (10,876 to 20,000). Likewise, about 22.90% (641) of total households
expend within the range (Rs 20,001-50,000) per month. Similarly only 1.50% (43)
of household’s expenses are more than Rs. 50,000. Hence, it is found that
expenditure level is less than income level of households within the service area.
So, it can be assumed that capacity for upfront cash contribution and affordability of
community for regular tariff collection after implementation seems high. Details of
monthly expenditure level are presented in the table given below:

Table 31: Expenditure Level of Houscholds by Ward

Ward
S.N. Expenses 6 7 P Py Total %
1 <Rs. 7,500 76| 115 34 68 293 10.5
2 Rs. 7501-10,875 130 | 314 186 236 866 310
3 Rs. 10,876-20,000 | 193 | 339} 209 214 955 | 341
4 Rs. 20,001-50,000 123 332 751 111 641 229
5 >Rs. 50,000 7 19 9 8 43 15
Grand Total 529 | 1119 | 513 | 637 2798 100
Source: Socig-economic survey 2017
Willingness to Pay
Monthly Water Tariff

The sampled survey was carried out to observe the response of the community
towards the willingness to pay for monthly water tariff. As per the findings, out of
total 140 sampled households, 57.1% (80) households prefer to pay monthly water
tariff from Rs. 151 to 200 whereas about 12.90% (18) of households prefer to pay
tariff from Rs. 201-250. Similarly, another 15.0% (21) of households are willing to
pay between Rs. 251-300 per month. Likewise, the survey also shows that only
5.70% (8) of HHs are willing to pay from Rs. 301 to Rs.350 while only 4.3% (6)
households are willing to pay between Rs. 351 & Rs.400. The survey also shows
that only 1.4% (2) and 3.6% (5) households are willing to pay between Rs. 401 &
Rs.450 and more than Rs 500 respectively. Details information about willingness to
pay monthly water Tariff is presented in the table given below.

Table 32:Willingness to pay for monthly tariff by Ward

SN Tariff Range Ward Total
67809

1 | >Rs.500 o| 200 3 5

2 |redorw50 [0 | 2|0 |0 2

3 |Rs.351408/ 2 8 6/0]0 6

4 | Rs.301350 tatad.0| al 8
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b)
204.

5.3.3.5
205.

208.

534
5.3.41
207.

S Tariff Range Ward Total | %
6| 7| 8|9
5 Rs. 251-300 3113 2| 3 21| 15.0
6 Rs. 201-250 4 9| 1| 4 18 | 129
7 Rs. 151-200 1428 (24| 14 80571

Grand Total 2263127 28| 140 | 100

Source: Socio-economic survey 2017
Up-front Cash Contribution

To assess details on willingness to pay for upfront cash contribution, the detailed
soioeconomic survey was carried out. As per the survey, 98.03% (2743) of total
2798 HHs showed willingness to pay 5% up-front cash contribution for the
proposed project. That means only 1.96% (55) of total 2798 HHs seemed unwilling
for upfront cash contribution. It shows that most of the HHs are ready to contribute
required upfront cash so far. Similarly, most of the poor HHs has also shown
interest towards this project and willingness for cash contribution even there is
provision of free tap connection to poor household. This indicates the longing, the
people of the project town have for the proposed project.

Affordability

The study has also assessed affordability of community in terms of monthly income
level for expense on water supply & sanitation service. Hence, while assessing the
income level of households, it has been observed that about 7.70% (215) of 2798
households falls below poverty level as per the implementation guidelines (
Income< 7500 per month).This means more than 85% of households can afford
monthly water tariff and contribute for up front cash. Hence, afffordability of the
community has been obseved as encouraging and positive towards the program.

The WUSC can manage provision of subsidy to poor households for regular
monthly tariff assessing the economic condition and affordability

Education & Skills

Education

The institutional data shows that there are total 19 educaticnal institutions including
campus for higher education, higher secondary schools , secondary schools as
well as primary schools in service area with 9109 people including  students,
staffs and teachers. Similarly, our survey also shows that '.;_.’?- of all the

("I‘//"' vk e
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system. Likewise, during survey, it has also been observed that all the educational
institutions have water sealed latrines .

208. The socioeconomic survey also assessed on the education status of teach
household head. The survey revealed that only 3.8 % (107) of household head of
the project area are illiterate. Whereas, just literate ratio is 43.6% (1219) and more
than SLC to above MA are 35.8% (1002). Details of education status of househoid
head are presented in the table given below:

Table 33:Education Status of Household Head by Ward

. Ward
S.N. Education 6 3 P 9 Total %
1 llliterate 25 35 20 | 27 107 338
2 Literate 236 462 180 | 341 1,219 436
3 Primary 29 46 64 | 26 165 5.9
4 Secondary 86 95 76 | 48 305 109
5 SLC 60 | 182 |66 | 72 380 13.6
6 Intermediate 46 139 | 52 | 37 274 9.8
7 Bachelor 30 104 | 28 | 46 208 7.4
8 MA 17 52 21 |27 117 4.2
9 Other 0 4 6 13 23 0.8
Grand Total 529 | 1,119 | 513 | 637 2,798 100.0

Source: Socio-economic survey 2017
5.3.5 Health and sanitation
209. The socioeconomic survey also revealed that medical facilities for diagnosis and
treatments are available in the service area. There is one district hospital with 50
bed capacities & 56 staffs. Similarly, there is also another hospital called Sing Fing
Hospital with 15 bed capacities and 27 staffs. Similarly, some polyclinics,
pharmaceutical stores and medical shops are also available in llam Bazaar area.

210. The survey revealed that cases of waterbome diseases such as diarrhea,
dysentery, stomach aches and skin disease etc. are found to be very few.
Similarly, it has also been observed that the cases of mortality by water related
diseases are nil. The information realted to water borne and communicable
disease was crossed checked by visiting hospital and health posts within the
service area. According to the obtained information, out of 165 sampled
population,only 0.20%(25) population suffered from diarrhea whereas 0.50% (63)
suffered from dysentery. Similarly, about 0.7% (77) suffered from ofher diseases. “.:

such as skin diseases, stomach pains, fever etc.

e
o P
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5.3.6 Community Infrastructure
5.3.6.1 Existing Drinking Water Condition
a) Existing Water Supply

211. llam had a facility of piped water supply system since 1937 A.D. This is still the
major water supply system in the Municipality, which collects water from two
sources (Gitang Khola and Bhandi Khola). It has been expanded up to four
times to meet the growing water demand of the municipality. DWSSM, JICA,
WSSDO and llam Municipality were involved in the expansion of the system at
different phases.

212. At the very beginning, Mahabir Shamsher Rana, the then BADA HAKIM (chief of an
area), built a water supply system with five taps to supply water to government
offices, the police, and the jail. The system obtained water from the source of Bhadi
Khola located 16 km from the municipality and water was collected in 3 reservoir
tanks, each of 5,000 liters capacity. llam continued to get water through the same
system for several years even after the declaration of llam as a municipality in
1958. In 1978, DWSSM improved the existing system by increasing the size of the
transmission line to increase the flow of water. Later in 1991/92, JICA improved
and expanded the system by increasing the size of the transmission line,
expanding distribution pipe network and building new reservoir tanks.

b) Source Description

213. Till 1998 A.D., Bhandi Khola was the only source for the existing water supply
system. With the increasing population pressure and expansion of the municipality,
Bhandi Khola source befitted insufficient to meet the increasing demand for water.
In 1998 A.D., WSSDO llam tapped new water source at Gitang Khola, which is
located at former Maimajhuwa VDC while presently, it falls under Sandakpur rural
municipality. It is around 31 km far from Ham.

214, At Municipal level, currently, there are two sub-systems that includes Major System
and Minor System. The major system is the one which collects water from the two
major sources (Bhandi Khola and Gitang Khola). The details of major sources
which, can be used in the upcoming project have been presented below in a

tabular form.
Table 34 :Existing Major Source Details
1 D Pl |
Particulars 172\ Bodtear _— ©
Nameof theSource Y\ Bhatdikhola
FormerLocation I Sumbek -2
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Particulars Sourcel Source2
PresentLocation WN2of lamMunicipality
Type(Spring/Stream} Stream Spring
Sourceyield{ips) 5ips 16 lps

Source: Detailed Engineering Design Report, 2017

218. Similarly, minor systems consists of nine local sources located within the
municipality. It is estimated that the Municipality has been consuming 3.366 Ips
from these minor sources altogether. However, all these minor sources were not
measured in recent years and are said to be decreasing.

Table 35:ExistingMinorSourceDetails
$.No. Local sources Location SourceYield (ips)
1 Kharka 8 0071
2 Singhbahini 9 0.33
3 Aitandhara 8 0.18
4 Bhalubanse 9 0.53
5 Sisne 9 0.91
8 Chiyabari 9 0.53
7 Devithane 9 0.2
8 Jordhara 9 0.39
9 Sukilumba 9 0.225
Total 3.366
Source: Detailed Engineening Design Report, 2017
¢) Transmission Lines, Distribution Lines and Storage Capacity

216.  The water from Gitang Khola is coliected at a connection chamber at Bhandi Khola
source through 18 km transmission line of 110/125 mm dia and PE/GI pipes. The
water from Bhandi Khola source is mixed here and is supplied to Water Treatment
Plant at Charkhande through 13 km transmission line of 150 mm diameter Gl pipe.
The total transmission pipeline is about 31 km under the main system. WSSDO has
laid 20 km of new PE lines from Gitang Khola since last six years. After the PPTA
study, the municipality is laying new transmission line from Gitang Khola to existing
WTP to draw about 16 Ips design as recommended in the PPTA report.

217. A few years back (2014 A.D.) WSSDO completed construction of a WTP at
Charkhnade, which covers seven ropanis (0.36 ha) of land. It consists of a
sedimentation tank (ST); horizontal roughening filter (HRF) and a slow sand filter
(SSF). It is designed for 25 Ips covering both sources Bhadi Khola and Gitang
Khola. Reportedly, the design has been done in such a way that the water from the:
Bhandi source is supposed to pass through the horizontal rough@i,gg filters (HR
and the slow sand filters (S‘;‘S}? only as.the source is a spring withitgaé‘
the water from Gitang Kh AP )

E:‘;f"}l.;;'_“z S
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HRF and SSF consequently as the water is from a stream. And the design
envisaged laying of the separate transmission line for Bhandi Khola source. But in
reality, a single transmission line conveys water from both sources to the WTP
which overloads it. Moreover, the quality of sand used in WTP is reported of poor
quality, which makes the WTP operation poorly. There is a disinfection unit, but it is
not in operation.

218, The water from the WTP is supplied to the consumers through three different sub-
systems. They are Gadi sub-system (6.06 km); Shikhar Nagar sub-system (8.58
km) and Gumba Danda sub-system (3.84 km). Through these sub-systems pipe
network, the water received from the WTP is collected in service reservoirs
and supplied to the consumers.

219, The cumulative storage capacity of the existing system is 1005.5 m®. Capacity of
the redundant and under construction reservoir has not been considered. The
storage capacity is very high as compared to drawing discharge. The storage
capacity is more than 58% of the daily supply. The details are tabulated below:

Table 36:Existing Storage Reservoir Details

SN Name Location Cr:;:acity Co:::::tio Type Remarks
1 | GumbabDanda INP-WNB| = 60 2000 A.D. RCC-R Operating
2 | GadhiBarrack INP-WN & 48 1977 A.D. | StoneMasonry LeakingNon-Operating
3 | ShikharNagar INP-WN 7 165 1979 A.D. | StoneMasonry Old but Operating
4 | ShikharNagar INP-WN 7 0 1983 A.D. | StoneMasonry Redundant
5 | ShikharNagar INP-WN 7 38 1995 A.D. | StoneMasonry Operating
6 | ShikharNagar INP-WHN 7 42 1998 AD. | StoneMasonry Damaged
7 | ShikharNagar{JICA) INP-WHN 7 360 1991 AD, FiberGlass Operating
8 | MilanKendra(JiCA) INP-WN Y| 875 1991A.D. FiberGlass Operating
9 | Tundikhel(JICA) INP-WN 7 125 1991 AD. FiberGlass Operating
10 ] CampusDanda INP-WN 7 80 2001 AD. RCC-R Operatingbut
11 | GadhiBarrack INP-WN 6 0 2017 A.D. RCC-C UnderConstruction
Total 1005.5

Source: Detailed Engineering Dasign Report, 2017

220. Apart from these reservoirs of the main system, there are about seven reservoirs
served by the local sources having a cumulative capacity of 193 m®. The largest
reservoir is of about 60 m® and is located at Sisne of Chiyabari Mul.

-'2_2_‘1. Under the main system, the water is supplied from these service reservoirs to the
- consumers through six distribution systems, which are named after the RVT
location. They are Gumba Danda, Gadi, Shikhar Nagar, Mitan,

and Tundikhel distribution systems. Gumba Danda, Gadi ’

[y

.Kendra, Campus
| _Shikhar Nagar
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distribution systems receive water from the WTP at Charkhade through the
individual pipeline. The other distribution systems (Milan Kendra, Campus, and
Tundikhel) receive water from the Shikhar Nagar RVT. It is estimated that the total
length of the distribution lines is about 24 km. They are of Gl, DI and PE. In
general, they have been laid along the roads and are exposed. The existing
distribution pipelines are very old and unable to supply water in sufficient quantity in
many areas. This has encouraged people to take direct connections with the
service reservoir. As a result, there are numerous spaghetti connections all along
the city. It makes it difficult to quantify the actuai length of the distribution system.

222. Currently, about 2,985 households (including offices and institution) have been
connected to the existing systems managed by the Municipality. Till date, 2,500
HHs have been registered as consumers under the main system, whereas 505
HHs are under local sources. Similarly, there are seven community taps and two
public taps to serve the poor community, whereas all others are private
connections.

223. It is reported that the existing system has been providing 864,000 liters per day,
i.e., ten Ips in the dry season, which is in actual, not formally measured. In reality,
the total production, distribution, and losses of water of the existing system are not
known.

d) Coverage

224, The main system which collects water from the two major sources (Bhandi Khola
and Gitang Khola) has been providing water services to the core area of
Municipality. The core area of the municipality is a complete area of WN 7 and a
partial area of WN 9, whereas local sources are supplying water to the partial area
of additional wards (WN 8) in addition to partial areas of WN 9.

225, This shows that the existing piped water supply system serves only three wards of
the municipality (WN 6, 8 and 9) or former six wards (WN 1 to 8). Other former
wards of the Municipality use tap water through locally managed sources.
However, some of the wards, located at the foothill of the Municipality, are deprived
of tap water and are dependent on spouts and direct consumption of water from the
river, s

e} Service Level and Consumption

F.alternate day.

226.  Due to limited water, the supply is intermittent with 1% hrs Gfat:alternate day.
rea’kdown ‘of the

»
Moreover, the supply‘i/s,‘iip;?{;;l% there is a fraguent®.
ol . % 4,m

e ¥,
4;;;5 oy

TAEC/ICON JV 82




IEE Report of llam WSSP

227,

228.

9

229.

230.

system. The local people, especially business organizations, rely on water
supplied by private tankers. No groundwater resources have been used. Currently,
the rainwater harvesting system has been installed in three locations, and four are
under consideration.

Water Quality

The WSSDO constructed Water Treatment Plant (WTP) at Charkhade to treat
water from Bhandi Khola and Gitang Khola sources. Due to design deficiencies and
poor construction, it does not function properly and is out of operation most of the
time. There is a disinfection unit at WTP site but is rarely used. So the Municipality
is supplying water to consumers virtually without any treatment.

The municipality does not have any testing/monitoring facility and trained human
resources to conduct water quality monitoring and management programs. llam
WSSDO has some field testing kits for water quality testing, but they are unused
due to the lack of some necessary chemicals and parts. It used to carry out testing
of some physical parameters such as turbidity of the municipal supply. Reportedly,
a local NGO named Namsaling Community Development Centre (NCDC) carries
out water quality test, but reports are not available.

Operation Costs &Tariff

llam WSSDO handed over the water supply system to the Municipality in 1998
A.D., and since then it has been operating it. It constitutes a separate water supply
section for the operation of the system. This section is responsible for operation &
maintenance of the system and carries out minor repair works. The Ham
Municipality has 93 staffs, out of which 35 are working in this section in different
capacities.

The Municipality has been operating the main system as well as the local systems
and the tariff has been fixed differently for these systems. For the main system, the
minimum water tariff rate is NRs. 200 up to 10 m® use and NRs. 150 per 10 m® for
local systems. The details have been presented below in tabular form:

Table 37: Existing Tariff Structure

Water Consumption in m® WaterTariffRate{NRs./month)
Up tod NRs 200
8 to10unit 25/unit
10 to15unit 30/unit”
15-20unit
20-39uﬁnit N
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Water Consumption in m® WaterTariffRate({NRs./month)
30 to100unit 55Hunit
>100unit 60/unit
Source: Detaifed Engineering Design Report, 2017
231. Similarly, the municipality is discouraging non-meter tap by introducing a penalty

of a minimum of NRs.5000 at first month for a non-functional meter or tap without a
meter. The consumers have to pay the water tariff within 30 days of the meter
reading. A late fee is charged at 35% in the second month and 45% in the third
month.

h) Problems of the existing system

232. 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:

e The existing system is about 80 years old. During field study, it has been
identified that the existing water supply system is said to be about 82 years
old. Despite having been rehabilitated and expanded four times, the system
is still not able to meet the current water demand. The expansion work of
the existing system lags far behind urbanization and population growth. The
demand is roughly four times the supply;The quality of sand in SSF of the
existing WTP is said to be poor which results in ineffective operation of
WTP. The study also shows that the existing disinfection unit is also not in
operation. 1t is observed that the existing distribution pipefines are very old
and unable to supply water in sufficient quantity in many areas. This
compelled people to take direct connections with the service reservoir. Asa
result, numerous distribution mains entangled with each other can- be

observed to be laid all along the project town.

e The Municipality water supply system consists of one major systemwuth
Bhandi Khola and Gitang Khola sources and nine local sources. The yleld
of the local sources is limited and will not be able to meet the demand of
such a large city as llam. The yield at Bhandi Khola cannot be increased
much. The Gitang Khola has enough water availability, but due to lack of

sources and underutilization of Gitang Khola source are

L 1.
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reasons that the Municipality has an acute shortage of water. Currently, the
supply is intermittent.

¢ The Municipality has been operating the existing system since July 1998.
But the limitation on technical know-how, financial resources, and skilled
workforce, the Municipality has not been able to operate the system
efficiently. The expansion is beyond its capacity in its present form. It is said
that 75% of the Municipality problems are related to water supply. On water
sector, the Municipality is in the foss. The institution is so weak in operating
the system that the local people and the Municipality itself are the not
satisfied with the services;

= The Municipality is willing to hand over the operation of the system to an
alternative organization, but no such organization exists.

» The distribution pipelines are laid haphazardly with spaghetti-like
connections everywhere. The network is so old and under-designed that it
can-not convey enough water to meet growing demand. In many places,
the land owners do not allow pipelines to be laid in their land. This has
created a mentality where everybody wishes to have direct connections
from the reservoir itself. The management of these distribution pipelines is
considered one of the major problems at present and will be in future
during implementation of the project;

= The existing Water Treatment Plant (WTP.) is hardly in operation. As a
resuit, the supplied water is not treated, and the water is supplied as it
comes from the sources.

5.3.6.2 Existing Sanitation Situation
a) Sanitation Facilities

233. The survey has revealed that majority of the households have household latrine
facilities within the project area. Out of total 2798 households, about 98% (2743) of
households have latrine facilities, and only 2% (55) does not have latrines in their
house.

234, The survey also shows that about 72.20% (2021) households have pour flush
~ latrine whereas 12.20% (341) households have pit latrines. About 9.2% (258) have
~ ventilated pit latrine whereas 4.4% (123) of the households are. usmg cisterns flush

. type of pit latrine as shown in the table given below.
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235. The existing latrines in the houses as well as in the schools are not maintained
properly. The community has very limited knowledge on the use of sanitary latrines
and personal hygiene, especially in the city periphery.

Table 38: Type of Tollets in use In Project Area

S.N.| Type of Toilet Ward No. %
6 7 3 9 Total

1 | No Toilet 11 16 28 55 2.0
2 | Pit Toilet 36 159 7 139 | 341 | 122
3 | Ventilated Pit Toilet 5 30 50 164 | 258 | 9.2
4 | Pour flush as5 | 811 | 438 | 287 | 2021 | 722
& | Cistern Flush 3 99 2 19 123 | 44

Grand Total 520 | 1119 | 513 | 637 | 2,798 | 100

Source: Socip-economic Survey, 2017

b) Drainage Facilities
236. 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
concerned about storm water drain. This information was collected as it can be
useful for resolving drainage problem that may arise during pipeline excavation
works. Other in-depth information regarding this issue were not collected as this
does not fal! under the scope of the project.

c) Wastewater Management Practices
237. There is no sewerage system in the project area. The socioeconomic survey
revealed that wastewater from each individual is managed on their own within the
house. The survey shows that 98% of 2798 HHs have their own toilets. Similarly,
there is no wastewater treatment plant within the Municipality to treat domestic
sewage/septage. Likewise, the survey also shows that 99% of the sampled HHs
showed interest in improving the septage management system and are interested
to pay for it. However, this issue does not fall under the scope of the proposed '
project. Hence, this will not be considered in the design of the proposed project. - g

d) Solid Waste -

238. The major sources of waste generation in llam Municipality are households, hoiéis,
hospitals, vegetable and fruits market, meat stores, groceries, clothing/ fancy
storesftailors etc. The survey revealed that out of 140 sampled households,
88.57% (124) of households are disposing of domestic solid waste in pits near to

the house, 7.14% wgm@?ic’lds use private collect G

id only 1.43% (2)

'
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municipality. It was observed that the respondents have sufficient knowledge about
improperly managed solid waste that may affect public health and the surrounding
environment. There has been no study about types and volume of solid wastes.
The details on the practice adopted by the people of the project town for the
disposal of solid waste is given in the following table.

Table 39:Solid Waste Management Practice

S.N. | Waste Management Practice 8 7Warda ) Total %
1 Pit Near to House 19 54 26 25 124 88.57
2 Private Collector 3 5 1 1 10 7.14
3 Pit/Container managed by Municipality 0 0 0 2 2 1.43
4 Cthers 0 4 0 0 4 2.86
Grand Total 22 63 27 28 140

Source: Soclo-economic survey, 2017
239, However, this solid waste issue is not covered under the scope of the proposed
project. The above given information on solid waste is just to assess the existing
condition of the project town. Nonetheless, this information can be useful for the
waste management during project construction period.

e ODF Situation in Service Area
240. llam Municipality has already been declared as Open Defecation Free (ODF) area.
The newly fbrmed municipality with merged former VDCs have already been
declared as ODF area on different dates. They are tabulated helow:

Table 40: ODF Details of the project town

S.N. Name of Municipality/VDC ODF Declaration Date
1 Former llam Municipality 2071/01/25
2 Former Sakhejung VDC 2069/09/02
3 Former Sumbek VDC 207011114
4 Former Puwamajhuwa VDC 2070/04/10
S Former Barbote VDC 2070/06/11
6 Former Godak VDC 2071/01/31
7 Former Soyak VDG 2071/02/21
8 Former Siddhithumka VDC 20710317
9 Former Sangrumba VDC 2071/01/114
Source: Socio-economic survey, 2017

241 This indicates that people of the project town are quite aware about the sanitation
S ~ practice. However, the proposed project expects to strengthen the existing
- improved sanitation condition of the project town further through the provision of
~ public toilets.
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5.3.6.3 Local Institutions

a)

242,

243.

244,

b)

245,

Existing Institutional Situation

The main institutions involved in the water supply and sanitation field are
DWSSMWSSDO, llam Municipality, Nepal Water Supply and Sewerage
Corporation (NWSC), JICA, SEAM-N, NCDC, NRCS and some others. NWSC in
September 2013 approached the Municipality to operate the system, which has not
materiatized. JICA provided technical and financial assistance to expand the
system during 1991/92. SEAM-N provided suction tanker and other support mainly
to improve the sanitary and environmental condition of the area. Some local NGOs
including NCDC, NRCS, and others have been implementing community-based
rural water supply projects in the area and active in sanitary improvement activities.
The llam branch of (Federation of Water Supply and Sanitation Users Committee
Nepal (FEDWASUN) is active in carrying out different activities to increase the
community participation on these projects.

DWSSM implemented an llam Water Supply Improvement Project in 1981
and again supplemented discharge from Gitang Khola in the system in 1998. It
constructed Water Treatment Plant in Charkhade. The WSSDO llam prepared
Detailed Engineering Study and Design of llam Water Supply Project Rehabilitation
in 2012. Based on this report, it has been laying transmission line with an
estimated investment of about NRs. 5 million per year. it has been providing
guidance, supervision, and assistance for major repairs. 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. The llam
WSSDO has facilitated the development of this smali town water supply subproject.

With formal agreement from WSSDO in 1998, llam Municipality has been
managing the existing system. It is the only operator of the existing system, which'
includes main system (Bhandi Khola and Gitang Khola sources) and nine local
sources. It has a separate section with specified responsibilities. It has been
collecting water revenue and spending on the sector to maintain the system. 1t
prepared Water Supply Management Guidelines in 2008 and had been operatmg
the system following this document. '

Water Supply and Sanitation User's Association

The WUSC was registered in Water Resource Committee, llam %Wq

Resource Act-2049 and Water, ’Reﬁs’souroe Rules, 2050. It is mainksragpor
L_, i_):[ " e . R
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246.

247.

c)

248.

249,

the effective management and improvement of the exisitng water supply system in
llam bazaar.

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

Table 41: Members of llam Water Supply Users and Sanitation Committee

S.N. Name Position
1 Mr. Kedar Thapa Chairperson
2 Ms. Shanta Basnet Vice Chairperson
3 Mr. Tilak Bahadur Thakuri Secretary
4 Mr. Chhabilal Achraya Treasurer
5 Mr. Rupdhan Rai Members
6 Ms. Susila Sapkota Members
7 Mr. Dhan Bahadur Thapamagar Members
8 Mr. Rudra Sampang Members
9 Mr. Indra Ghimire Members

Source: Socio-economic survey, 2017
It is intended that the WUSC will assist the PMO to implement the proposed project
and it will operate and maintain llam water supply system to provide regular and
quality drinking water to the consumers.

Organization Structure of operators of Existing System

The existing llam Bazar Water Supply and Sanitation Committee consist of nine
members representing from various clusters within the service area. The executive
committee consists of 7 male and 2 female members and one female member has
been working as position of vice chairman in key executive post of WUSC.
According to the castefethnicity status of WUSC body, Brahmin/Chhetri and
Janajati groups occupy 3 and 6 respectively.

The organization structure of the office of the llam Municipality has been presented
below, which shows that there is a separate section “Water Supply Management
Section”. This is shown in the figure given below:
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Organizational Structure of llam Municipality
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6.1 With and Without Project Alternatives

250. 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 Alternatives or Do-nothing alternatives

251. "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.

252 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 poor access to safe and potable water supply. This will resuit in
the health hazards in the project area exposing the surroundings to environmental
problems.

253. 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 the environmental
problems.

254, ‘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. Drinking
untreated water will increase the risk of bacterial infection resulting health issues
fid the health of the
the locals to be

that wifl obviously have impact on public health, animal health
ecosystems. Similarly, ‘Do-Nothing' alternative will const:

content with the intennit}tx@,ygter supply service.
SN

TAEC/ACON JV ST

N



IEE Report of llam WSSP

255. This would further impede (i) further social and economic development of the
municipality, (ii) 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”, (jii) Goal of Nationai Urban Water Supply &
Sanitation Sector Policy,2009 ( 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.

256. 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.

6.1.2  With Project Alternative

257. With Project Alternative was also analyzed by envisaging the likely benefits of the
proposed project. The analysis shows that 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. With the Subproject 21,433 populations (2019) will have
convenient access to reliable and adequate safe and potable water supply. The
balanced health condition of the people of the project area will be ensured 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. In overall, the ‘with subproject alternative’ will bring
about improved public health and living environment that will contribute to improved
quality of life in the project municipality.

258. Hence, the ‘with project’ aiternative will contribute to the realization of the Updated
15-Yr Development Plan for Small Towns Water Supply & Sanitation Sector,
ALk

compliance Wlth the fundamental right related to hgghn, s guaranteed in
Constitution omgag[!(jﬁf{‘sj)/fulfllment of G ; f‘nal Urban Water
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Supply & Sanitation Sector Policy,2009 (Final Draft) and the delivery of Nepal's
commitment to SDG 6.

259. Along with this, 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. 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 also involves analysis of
alternatives to assess the most cost-effective, reliable and efficient system that can
serve the design population. The alternatives regarding "With Project” Alternative is
described in detail in the following section.

With No Forest Alternative

260. As it has already been mentioned in section 5.2.4 that the project components
including RVT 1 and Small Guard House have been proposed to be constructed
within Gumba Danda Community Forest Area. As per section 2.4.13, the proposed
project requires about 150sgm area of the community forest. Hence, during
alternative analysis, 'With No Forest' option has also been considered so that
occupying of forest area could be avoided for the construction of those project
components. However, in all the three possible options that have been proposed
for this project during feasibility study phase, the structures from WTP to the
distribution network remain the same. There are no other possible options which do
not include Community Forest for RVT 1 construction.

6.1.2.1 Alternatives Relative to Planning and Design

261. The system alternatives need to be developed to assess the most cost-effective,
reliable and efficient system that can serve the design population. As per Feasibility
Study Report by PPTA team, the system design for the town has been done under
three scenarios. Optimization of a proposed water supply system can be done
regarding system layout, alternative technology, alternative materials and
alternative source. However, in case of llam, development of system altematives
has been done using alternate sources of water keeping other parameters
constant.

i)  Alternative Sources

. 282. 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, Suscepti@lﬁ
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263.

264.

265.

266.

267.

iii)
268.

269.

erosion etc. Regarding this proposed project, there are various alternative sources
available in the nearby vicinity to meet the overall demand for this project.

The first option considers the use of existing sources (16 Ips from Gitang Khola and
four Ips from Bhandi Khola) and tapping new sources (10 Ips from Gitang Khola
down-stream of existing hydropower and ten Ips from Rate Khola). The system has
been designed as a gravity system in which water from all four sources is conveyed
to the WTP under gravity.

The second option considers the use of existing sources as in first option (16 Ips
from Gitang Khola and four Ips from Bhandi Khola) and tapping new sources (10
Ips from Rate Khola and ten Ips from Mewa Khola).

The third option considers the use of existing sources as in option | and Il and
tapping new sources {10 Ips from Puwa Khola and ten Ips from Rate Khola). The
water from the Puwa Khola is also collected through gravity system.

All the sources proposed in each of three 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 each of three 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 transmission pipelines.

Selected Alternative Scheme

All three proposed options are gravity systems with similar service areas and
structures from WTP to distribution network. The difference is in use of different
sources with different transmission pipelines. Technically all options are feasible.
Environmentally they are not much different. Socially ali these options are on equal
footing.

The financial analysis of all three options have been carried out. The results of the
analysis show that all options are financially feasible. The capital cost of the option
Il is lower than other two options. It has been clearly mentioned in the feasibility
report prepared by PPTA team “given financial feasibility, stakeholder’s interest and
better sustainability of the system; Option |l has been chosen a_t_g%\best option for
the project.” The comparison o:‘ bhree options have been pre3
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Table 42:Cost Comparisons of Various Options Based on PPTA Report

S.N. Option1 Option2 Option3

1 Total Capital Cost in NRs. 621,460,238 07 581,211,702.95 608 591.632.00
2 Annual O&M Costs in NRs. 6,400,184 87 £,182 469.47 6,330,669.11
3 Total Base Year Population (No) 14,634 14,634 14,634

4 Length of Transmission Mains (m) 56,473 42,559 51,886

5 Length of Sub-transmission Mains {m} 11.002 10.947 11,002

) Capital Cost/Popserved 42.467.49 39,716.53 41,587.51

7 Q&M Cost/PonServed 437.35 422.47 432.60

Remarks Preferred Option

Source: Detailed Engincering Design Report, 2018
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Beneficial impacts and Adverse Impacts on tha basis of its negative and positive

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

71 Beneficial Impacts

271. 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:

7441 Impact on Socio-economic Environment
7.1.1.1 Construction Phase

a) Employment Generation

272. The project will generate direct employment opportunities to the local people of the
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 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
only 6.6% (184) of total 2798 households have to rely on iabour/daily wages.
Hence, this project will be beneficial to this 6.6% 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.

The impact is direct in nature, local in extent, high in mag

i
Ei

gn

term in duration.
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b)
273.

274.

711.2

275.

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 intakes, treatment plant,
valve chambers, buildings, public toilets etc. will provide transferable skills. In
future, these skills will be a plus point for the locals in any relevant work as such.
Hence, this benefit is targetted to the local people relying on daily wages and those
to be involved in labor works of this proposed project.

The impact is indirect in nature, local in extent, medium in magnitude and
fong-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 grocery stores
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. Similarly,
procurement of locally available ¢onstruction materials will also help to improve the
local trade and business opportunity. The main target group for this beneficial
impact is local people involved in local business sector. The socioeconomic survey
shows that about 18.20% (508) and only 0.9% (25) of total 2798 HHs are involved
in business ang industry sector respectively. Though the target group quantity is
not so significant, the enhancement of local trade & business opportunity will be
fruitful to these people. This will further boost the local trade & economy.

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

Operation Phase

Improved heaith 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 this condition will be
well maintained in the future too. The provision of water treatment plant under the
proposed project components will provide solution to this uncertainty. After the
implementation of the project, easy qccess to safe & potable water \fmi'llﬁ. maintain the
health & hygiene of theJé(tEaL[.p‘&c{ “Fhis- will also help to reducé;the chance of

i
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c)

276.

277.

278.

occurrence of water-bore 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.
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 easy access to reliable water supply facilities
and transcend opportunities. The increased economic level will add great value to
the land thereby uplifting their economic status. 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 éasy 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 titqe_" :
implementation of the proposed project.

As per the sampled household survey carried out in 2017, 57.65% of female are,
observed to be involved in water fetching & storage and 42.35% of male are
observed to be involved in this activity. This indicates that women are more
responsible for fetching water in comparison to the men though there is only slight
difference. As the proposed project aims to provide water supply service to each
household through private connection, easy access to safe & potable water through
the implementation of this proposed project will contribute towards their betterment.
It is because the time that may be spent for fetching water will be saycggpand could

be utilized in various other( lejsg The improved water suppﬁ*@?gtem will
contribute towards their better q& safe &

£
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279,

280.

281.

282.

potable water. This will in turn ensure the maintenance of health & hygiene of other
family members as the sampled survey also shows that 69% 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 39 given above, two female members are appointed as members of llam
Water Supply Users & Sanitation Committee among which one is appointed as
Vice Chairperson and one as a general member.Their involvement in WUSC will
provide them the opportunity to actively participate in meetings, discussions and
many other decision making level processes.The socioeconomic survey revealed
that in comparison to men, women have much more work load regarding
household activities though the gender inequality is gradually decreasing in urban
areas like llam Municipality. Hence, women of the project area are mostly
entangled within the household activities. The involvement of women members in
WUSC will be the exemplary effort to encourage other women to come out of the
cocoon within which they have been entwined by househoid activities for decades
and isolated from the scoiety. The proposed project will also give emphasis on
various activities like stakeholder consultations, meetings etc. to persuade women
to actively partipate in project related activities.

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 included 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 pubiic health and urban environment,
significantly contributing to the improvement in the quality of life of llam Municipality
residents.

To sustain the positive outcomes, effective operation, and maintenance guided by
an O&M manual that contains Water Safety Guide, among others, is essential.
Continuing hands-on training of WUSC in EMP implementation pa_@i_,éﬂlarly water
quality monitoring is necessary. Thf.- sg.ummary of impact matrix of I:"ﬁgr':eﬁcial issues

NS T
of the project is given |n“_T§_plg',,@f \/
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Table 43: Summary of Impact Matrix of Beneficial Issues of the project

Boneficial Impacts Nature | Magnitude | Eviert | Duration | Fafing |
Construction Phase

Employment Generation D HEo) | Loy | st | VoY S(isgsr;iﬁcant
Skill Enhancement iD M@0) | L0y | LT@o) | Y& S(g%n)iﬁcant
Local Trade and Business D M (20) L20) | LToy | Ve S(fisgon;iﬁcant
Operation Phase

Improved Health and Hygiene D H (60) Loy | LTeoy | VoY (S1i33;ﬁ°am
Increase Economic Opportunity |  ID M (20) Loy | LToy | Ve S(»ia%r;iﬂcant
Women empowerment ID L (10) L(20) | LT(20) | Significant(50)

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

Nature of Impact: D = Direct; IN =

indirect;

Magnitude, H = High (60); M = Medium/Moderate (20) ; and L = Low (10)

Extent, R = Regional (60), L = Local (20); and 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
50-75 : Significant
Less than 50 : Insignificant

1.2 Adverse Impacts

7.24  Impact on Physical Environment

7.2.1.1 Design Phase

a) Soil Erosion & Slope Instability

: Very Significant

283. 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, Iocal in extent, medium in

short-term in duration. é ;]7}‘&/ 2,
Pty
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7.2.1.2 Construction Phase

a) Soil Erosion & land surface disturbance

284, 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.

285. Similarly, the proposed project involves the construction of Internal Access Road
that includes 100m of gravel road and 100 m? of RCC stretches. The construction
activities for this may result in Slope Instability and Landslides due to site clearance
and earthwork excavation works.

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

short-term in duration.
b) Spoil Disposal
286, 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.
This will affect the people possessing those agricutural lands as well as the
anticipated properties.

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

c) Air Pollution

287. 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; (ii) demolition works; (iii)
stockpiling of natural aggregates, excavated materials and spoils; (iii) transport,
loading and unloading of natural aggregates; (iv) movement of construction-
associated vehicles; (v) on-site rock crushing and concrete mixing; (vi) burning of
~ firewoods for cooking & heating in work and labour camps an (i)

ii}-open burning of
. solid waste by workers.

(1 - A"d/!\ ;
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288.

d)

289,

290,

291.

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

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 vehicies and
equipment, and loading and unloading of coarse aggregates. The significance of
noise impact will be high in areas where noise-sensitive institutions such as
heaithcare and educationa! facilities are situated. This will affect the construction
workers, people residing in this area and the passers by.

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

Generation of solid waste & 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. This will affect the construction workers, people residing in this area
and the passers by.

The impacts are direct in nature, local in extent, medium in magniﬁqde 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 chemicalsffuel may be absorbed by the floor.This may fé&aditowards the

this area.

TAEC/ICON JV
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g)

292.

293.

294.

h)

295.

" existing intakes, for pipe laying works and other miscelidf
'_f'_e_jsult in the generation of dismantled debris.

The impacts are direct in nature, local in extent, medium in magnitude and
long-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 within the core area 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
seitlement areas. The unmanageable land is the main reason behind the
destruction of the environment.The effect will be indirect in nature.

This will be affecting the people residing within the core area of the project.

The impacts are both 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 construction activities that includes
earthworks, backfilling,stockpiling etc.This can have significant consequences like
Localised Flooding, Channel Erosion, Landslides etc affécting the residents of that
area.

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

Haphazard Disposal of Dismantled Debris

The proposed project also involves dismantling activities for rehabilitation of

B

gpus works. This will
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297.

7.2.2
7.2.21

298.

299.

300.

b)
301.

302.

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

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

Some of the project components like RVT-1 and Guard House need to be
constructed within the community forest area. Hence, the construction works of
these components may affect flora & fauna available in that area, however, the
effect may be insignificant. Similarly, there is no requirement of cutting trees except
clearing of some bushes and shrubs. Similarly, during pipe iaying 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, and movement of construction vehicles and
equipment, stockpiling,illegal harvesting of forest resources as fuel (NTFP) for
cooking by workers and hunting of animals 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. TR

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 Intakes and the rehabilitation

works of the existing intakes may also contaminate the quality ¢

proposed sources aﬁectingrf?(e”‘ gﬁ%i‘gb@bitat. 2
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The impact is direct in nature, local in extent, medium in magnitude and
short-term in duration.

c) Forest Fire

It has already been mentioned that RVT1 and Guard House have to be constructed
within the Gumba Danda Community Forest area. During construction of these
components, there is greater possibility of accidental forest fire that may be due to
carelessness of workers or sudden accidental causes. This forest fire in turn will
result in various consequences that includes impact on flora & fauna, destroying of
nutrients by the ashes, soil erosion etc.

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

d) Forest Encroachment

303. Due to construction activities, there will be regular inflow & outflow of the people to
the forest area. This may result in possibility of encroachment of forest area. This
will have direct impact on flora & fauna as their habitat will be disturbed by the
forest encroachment. This will also discourage the ability of the forest vegetation to
recover. Workers involved in the construction activities may use firewood of the
forest areas which is illegal in actual.

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

7.2.2.2 Operation Phase
a) Impacts on Aquatic Life

304, 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.
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7.23
7.2.3.1

a)
305.

306.

7.23.2

307.

b)
308.

Impact on Chemical Environment
Construction Phase

Impacts on Water Quality of the nearby rivers

During construction phase, there is high possibility of nearbyrivers like Gitang
Khola, Rate Khola, Mewa Khola, Mai Khola etc. to be poliuted 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 these 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.

Similalrly,some sections of the distribution pipeline wili cross 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
consuring 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. R

Impacts on Water Bodies

The sedimentation tank requires periodic cleaning through periodi'é
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 fmd self cleansing

capacity of the river will be less.

The impact is dfrén.‘% ” tﬁ local in extent, medi u; Fna&nitude and long-
term in duration. £ “":L_—— : _ %‘*2&:
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7.24
7.2.41

a)

309.

b)

310.

31,

. short-term in duration.

Impact on Socio-economic Environment

Design Phase
Structural Instability

llam municipality belongs te hilly region hence, it is prone to seismic activity. As per
report on Socio-Demographic impact Study on Nepal Earthquake 2015 prepared
by CDPS (TU), llam district is also affected by the massive earthquake that shook
various parts of Nepal in April 25, 2015. If certain seismic activity again occurs in
the future, this may result in cracking of structure leads to facility failure and public
discomfort. Though this impact will be experienced during operation phase, this
should be considered during design phase so that such possibility of structural
failure can be reduced to greater extent through safe design of earthquake
resistant structures.

The impact is indirect in nature, Iocal 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
long-term in duration.

Damage to the existing utilities

During construction phase, if the proposed pipelines interfere any of the existing
utilities, there is greater possibility of those utilites getting damaged. This will create
discomfort to the people getting facilities from those damaged utilities. Similarly,
there is also possibility of some fraud people to take advantage of this impact and
may make false claims for damaged ultilities. 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

r"l
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7.2.4.2 Construction Phase

a)

312.

b)

313.

c)

314,

d)

315.

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 propertiesfeconomic 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 llam bazaar area may be susceptible to traffic congestion during pipeline
laying works as the road of this area is a bit narrower 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. AR

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 businesg -'

The impact is direct in re, locﬂ in extent, medium irema.
short-term in duration. U’u L
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e)

316.

317.

9)
318.

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. llam, the
project district could not remain untouched from this disaster. Nepal is stil
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 that will be experienced in the project town also. If this occurs
during the construction period of the proposed project, this may unsustain the
project by causing damage to the unsettled/unfinished/uncured and/or completed
structures affecting their structural integrity.

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

Damage to the existing utilities

During the construction phase, while excavating the earth, there is possibility of the
existing water supply distribution pipelines getting damaged in a few places
particularly in the market area. Similarly, the existing paved as well as unpaved
road will also get damaged. This will obviously create discomfort to the people and
people will be deprived of regular facilities they are getting from the existing utilities.

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

short-term in duration;) a
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7.2.4.3 OperationPhase

a)

319.

b)

320.

321.

d)

322.

Occupational Health and Safety Hazards

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.

Delivery of Unsafe Water

Unsafe water delivered due to any one or combinations of the following will have
impact on public health: (i) accidental human error in chlerine 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.

Impacts on Consumer’s Health

Irregularity in the supervision of the operation of distribution system may lead to
excessive algae growth in service reservoir which may produce toxins causing
serious illness in humans consuming water. The algal growth may also impart
earthy taste & odor which may create dismay to the consumers and this may result
in customer complaints that may lead to protests also.

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

Non-sustainability of Services or Completed Works

This issue will arise and result in disruption in smooth operation of wa _ ‘upply
service with the Operator's disregard of the impacts of the following during
operation: (i) climate change-induced drought; (i) seismic events; (i) Lack of
Sense of ownership & affordability; (iv) Lack of institutional capacity & policy
compliance and (v) Ineffectiveness in O & M.

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

. L/Z::?-*-mf . ) P ..
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Table 44; Summary of Impact Matrix of Adverse lssues of the Proposed Project

Adverse Issues

impact Rating

Nature | Magnitude | Extent | Duration | Rating
A) Impacts on Physical Environment
i} Design Phase
Soil Erosion & Slope N
Instability D M (20) L (20) ST (5) Insignificant (45)
ily Construction Phase
Soil Erosion & Land Insignificant
Surface Disturbances D M(20) L (20) STG) (45)
Spoil Disposal D M@20) | L0) ST (5) '“s'%:g"a"‘
Air Poliution ID M (20) R (60) ST (5) Very S('ggs")'ﬁ“"t
Noise Pollution D H60) | L(o) sT(s | Ve 5(55“)”1"3"‘
Generation of Solid Waste &
Wastewater from the .
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 M (20) L (20) LT (20) Significant (60)
Haphazard Disposal of o
Dismantied Debris D M (20) L (20) LT (20) Significant (60)
B) Impacts on Biological
Environment
i) Construction Phase
Impacts on Flora and Insignificant
Fauna D M (20) L (20) ST (9) (45)
Impacts on Aquatic Life D M@20) | L0 ST (5) '”s'g;zg')"a"t
Forest Fire D M@20) | L(20) ST (5) '"s'g(':'sﬁ)"a"t
Forest Encroachment - ID M (20) L (20) LT (20) Significant (60)
i) 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 Very
of the nearby rivers b M (20) R (60) ST®) Significant (85)
ii) Operation Phase
Impacts on Quality of L
Water Stored in the D M@0) | L(0) ST ’"S‘%zgi‘:a“t
reservoir )
Impact on Water Bodies D M (20) L (20) LT Significant (60)
. - ‘D) Impacts on Socio- nw 3
\/C l|\// ’5;/ ‘ %)"ff’j
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Adverse Issues Impact Rating
Nature | Magnitude | Extent Duration Rating
economic Environment
i) Design Phase

Structural Instability ID M (20) L (20} LT (20} Significant (60)
Health & Safety of -
Community & Workers iD M (20) L (20) LT (20) Significant (60)
Damage to the existing Insignificant
facilities D M (20) L (20) ST(5) {45)

il) Construction Phase

Community Health and Insignificant

Safety Hazards ID M (20) L (20) ST (5) (45)
Workers’ Health and _Insignificant
Safety Hazards D M (20} L (20) ST (5) (45)
Traffic Congestion D M(20) | L(20) ST (5) '“S'szz‘sﬁ)"a“t
Disruption to local vendor's Insignificant
business D M (20) L (20) ST (5) (45)
Mobilization of Child Labor ID M (20) L (20) LT (20} Significant (60)
Impacts on the Very significant

sustainability of works D H (60) L (20) STG) (85)
Damage to the existing Insignificant

facilities b M (20) L 20) STG) {(45)

ili} Operation Phase

Qccupation 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 Insignificant
Health M (20) L (20) ST (5) @5)

Non Sustainability of
Services or Completed D M (20) L {20) LT (20) Significant (60)
Works

Source: IEE Fisld Study, 2017

Note: Scoring is done based on following;

Nature of Impact: D = Direct; IN =
Magnitude, H = High {60); M = Medium/Moderate (20) ; and L = Low (10}

Indirect;

Extent, R = Regional (60), L = Local (20); and S = Site-specific (10) R
Duration, LT = Long-term (20), MT = Medium-term (10); and ST = Short-term (5) S
The points/scoring are taken from the National EIA Guidelines, 1993.
Significance of Impact

Total Score: More than 75
50-75 : Significant
Less than 50 : Insignificant

323.

Quality of nearby rivers an
“Very Significant”. Hoev

The above given tabl

Ol

: Very Significant

that Air Pollution, Noise Pollu >
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properly adopted, these impacts would not be problematic for the project
implementation. Apart of this, the Table 44 also shows that some impacts are
insignificant & some are significant. The best way to avoid these impacts is to
follow the proposed mitigation measures and to implement them effectively. The
proposed mitigation measures of each of the above menticned adverse impacts
are discussed in detail in the Chapter 8.
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The anticipated environmental impacts discussed in the earlier chapter are either
adeverse or benefical. To sustain the project, it is necessary to deal with these impacts
properly. Hence, the IEE study has proposed the effective measures to cope with these
impacts. Here, the proposed measures includes a) Mitigation Measures to reduce or
eliminate or avoid the adverse impacts and b) Augmentation Measures to maximize the
beneficial impacts. Both of these mitigation as well as augmentation measures are
discussed below in detail.

8.1 Mitigation Measures

811 Impact on Physical Environment
8.1.1.1 Design Phase

a) Soil Erosion & Slope Instability

324, The mitigation measures can be as follows;

¢ Incorporate measures and sites for handling excessive spoil materials

o Incorporate drainage plan in final design

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

8.1.1.2 Construction Phase
a) Soll Erosion & land surface disturbance
325. During construction, precautionary measures will be taken, proper backfilling

trenches will be done, and the excavated soil will be protected against erosion. The
key elements to proper backfilling include: i

¢ Protecting the foundation from damage during backfilling
s Using the right backfill materials

¢ Compacting the backfill :
» Final finishing the subgrade to ensure that water drains away from the
foundation

326. 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 a@f&gnstruction of
Drainage Structues. g
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b)

327.

c)

328.

Spoil Disposal
Spoils should be safely dispoéed 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 designated places.

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

¢ 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 include: (i) confining
earthworks according to an Excavation Segmentation Plan that should be part of
EMP; (ii) 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 burming of solid waste by the
workers; (ix} Use of Vehicles complying with NVMES 2069 B.S.(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 (xii)) 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 include: (i) using equipment that emits
the least noise, well-maintained and with efficient mufflers; (ii) restricting noisy

activities to daytime and o,s{ertlme work to avoid using n "equment (iii} limit

engine idling to a@nammum\,o‘?;‘.iflﬁlnutes (iv) spread out tﬁh@cﬁedule of material,

"-l’uk
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spoil and waste transport; (v) minimizing drop heights when loading and unloading

coarse aggregates; (vi} Use of Vehicles complying with NVMES, 2069 B.S. and (vii)

Use of equipments/machinery that comply with applicable emission standards of

GoN i.e.,

National Noise Standard Guidelines, 2012 and (vii) Use of Diesel

Generators complying with National Diesel Generator Emission Standard, 2012

€e) Generation of solid waste & waste water from construction sites and

worker’s camp

330. The mitigation measures for this impact is briefly described helow:

Construction Wasfes:

>

Y Vv Vv V¥V ¥V

>

>

Solid Wastes & Effluent from Worker’s Camp:

>

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

Final Disposal of Bio degradable soild wastes

Avoid over ordering of construction materials to the extent possible. This
will be challenging as it requires strong coordination with the concerned
contractors as it cannot be made mandatory. However, it is not
impossible too to coordinate with the contractors in this regard.

Use standard size & quantity of construction materials.

Construct garland drains to reduce the runoff from the stockpiles.

Adopt Segregation of Solid Waste (3R Concept) on the basis of being
biodegradable or non-bicdegradable. 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 cotiectors who will finally*fij8pose those wastes

3

to the langfill sites of the project town or by dig those wastes to
. ;.:’,?»A’z- S
the burial ;ﬂ.:%ﬂie_glace. %% é‘;;’emmeh!u i
il ? : @3&;. ﬁ'}'ﬂ . 2..\.‘\"
&'f}’-gw- ’ %@f&a:p SRS
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» Non biodegradable wastes like glass,plastics & metals shall be
managed by reusing them for site use or selling them to scrap dealers
instead of disposing them.

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

f) Accidental Leakage or Spillage of Stored Fuel/Chemicals

331, The mitigation measures for this impact is briefly described below:

»  Provision of well managed storage site.
» Qrganize awareness programs for the workers responsibie for handling
fuel/chemicals prior to the construction works.
> Supervise workers to handle fuel/chemicals properly during transportation as
well as storage.
» Use of spill kit materials to block flow and prevent discharge to nearby water
bodies
»  Scatter the Sawdust, sand or dry soil over the area of spill and leave for few
minutes to soak up the fule/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.
g) Impact on Land Use Pattern

- :332. The mitigation measures for this impact are as follows:

: - » Selection of barren and public land only for the éo truction of project

e
5
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h)
333,

334.

8.1.2

> Avoid the acquisition of private and agricultural land for the construction of project
components.
> Monitoring on the haphazard land use & planning by the concerned authority.
Disruption to Natural Drainage

The mitigation measures for this impact are as follows:

> Avoid the natural drainage pathways for pipe laying works.
» Stockpile the excavated materials at safe but nearby place.
> Restore natural drainage system if the drainage system during construction is
blocked.
Haphazard Disposal of Dismantied Debris

The mitigation measures for this impact are as follows:

» Immediate Response on handling of dismantled debris.

> Segregation of Dismantled Debris

» Adopt 3R (Reduce, Reuse & Recycle) concept to minimize the quantity of
dismantled debris.

» Sale of Recyclable Wastes to Scrap Dealer

Impact on Biological Environment

8.1.2.1 Construction Phase

335.

impacts on Flora & Fauna
The mitigation measures for this impact include:

(i) Replace the excavated top soil to its original position after the completion
of pipe laying works

(ii) Re-vegetating disturbed slopes and grounds, as applicable

(i)  Awareness programs regarding the policy related to the conservation of
existing flora & fauna, to the workers prior to the construction and the
community during various meetings and discussion programs,

(ivy  Adopt the suitable mitigation measures proposed to mlnln'nze noise
pollution as mentioned above in 8.1.1 d). 3

{v) Regular Monitoring by DSMC & PMO

(Vi)  The forest area will be used as per Section 68 (1) of Forest Act 2049
(1993) which has also been mentioned in Section 2.4.1 ,4-‘"&& "
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b)
336.

c)

337.

d)
338.

8.1.2.2

339.

8.1.3
8.1.31

Impacts on Aquatic Life

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

Forest Fire

The mitigation measures for this impact include: (i) Prohibition on burning dry grass
or debris ; (i) Prohibition on camp fires & smoking within the forest area to the
workers;(iii} Keeping fire fighting equipment stand by within the construction sites;
{(iv) Provision of safety trainings regarding forest fire to the construction workers
prior to construction.

Forest Encroachment

The mitigation measures for this impact include: (i)Strict & Regular Monitoring
during the entry of workers for the construction workers, (i) Mobilization of the
concerned community forest groups, (iii) Legal Provision along with imposing fines
as punishment for those responsible for forest encroachment & (iv) Provision of
trainings to the construction workers to provide support in controlling
encroachment.

Operation Phase

Impacts on Aquatic Life
The mitigation measures for this impact are as follows:

» Sftrict monitoring to the operators involved to discourage Direct discharge of
the effluent to the water bodies.
» 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;

f‘}r /
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» Appropriate design of septage disposal will minimize the risks to public health.
The appropriate design of toilets includes septic tanks that are designed as per
national standards and codes to allow for maximum retention of septage. This
includes ensuring 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 filing materials as soon as
possible;

> locating temporary storage areas on flat grounds and away from main surface
drainage routes;

» shielding temporary storage areas with sandbags

» implementing eco-friendly solid and hazardous waste management, disposing
them promptly;

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

> Strict supervision on the behaviour of workers for the waste management as
well as sanitation behaviour and monitoring the workers to manage the
wastes properly.

» Strict & Regular Monitoring during pipe laying works

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

8.1.3.2 Operation Phase
a) Impacts on Quality of Water Stored in Reservoir

341, 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
operating team ds:%g ed by the WUSC.

G
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b)
342.

8.1.4
8.1.4.1

a)
343,

b)

345,

Impact 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 tand.

» Avoid direct discharge of the raw sludge to the water bodies through strict
monitoring {0 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 earthquake resistant
structures as per standard and code of practice.

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

Health & Safety of Community & Workers

The mitigation measure for this impact involves;

Training on Community Health & Safety Hazards by DSMC by disseminating
information in regard to this through training manuals, photographs & documents
related to safety.

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

o~ '\':’! n‘— g ;
> Prom%{r’)\‘s%eﬂfgf paved as well as unpaveg

of excavat{ifn works for pipe laying.

aﬂg} completion
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346.

8.1.4.2

347.

b)
347.

348.

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; (ii) adequate lighting, temporary fence, reflecting barriers and signage at
active work sites; (jii) Contractor's preparedness in emergency response; and {iv)
adequate dissemination of GRM and Contractor's observance/implementation 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 regarding
environmental health and safety as like in design phase by DSMC & Contractors; (i)
Provide Personal Protective Equipment (PPEs)to workers that includes protective
clothing, helmets, goggles and other equipments designed 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; (xvii) Hearing protection
equipment enforced in noisy environment and (xix) Chemical and material storage
areas need to be marked clearly. ARE

Traffic Congestion

This impact cannot be avoided because the structure of the ar. réa is very

congested. However, this impact can be mitigated as foliows;

> The trench for pipeline should not be abandoned and the contrdefa

be recommended to backfill the trench fmmediately foliowed by rna {
right after completion of pipe-fayi 'ﬂw " q“% Bty
. % o

|
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» 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 provide access to shops and residences using
simple wooden walkways.

» Provision of alternative way for vehicular movement and pedestrians if
possible

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

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

d) Disruption to Local Vendor's Business

349. The mitigation measures for this impact includes;

» Avoid delay in construction works and Prompt Backfilling accompanied by
compaction right after completion of pipe laying works without delay.

» Provision of temporary access to the shops through provision of planks.

350. Pre-notify the vendors regarding the construction works that may hinder their daily

activities and Coordinate with them properly.
e) Mobilization of Child Labor
351. 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.

f) Impacts on Sustainability of Works

352. The mitigation measures for this impact includes;

» After every seismic event, the contractor must conduct englneenng investigation
of built structures and |mplement the necessary correctlvgﬁ@tlons immediately as
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9)
353.

354,

8.1.4.3

a)

355.

b)

356.

>
d)

368.

Damage to the existing facilities

If during construction phase, the problem regarding damage to the exisitng facilities
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.

Similarly, during excavation works, damage to the existing paved as well as
unpaved roads can be mitigated through reinstatement works. The proposed
project has provision for this reinstatement works and the cost estimate has been
included in the the detailed design cost estimate of this proposed project.

Operation Phase
Qccupational Health and Safety Hazards
The mitigation measures for this impactinclude; (i) installation of clear, visible

signage in premises onsafety measures; and (i) setting up amechanism for the
quick response to spills of chemical and hazardous substances.

Delivery of Unsafe Water

The mitigation measures for this impactinclude;(i) ensuring the correct operation of
water treatment plant to meet satisfactory water quality; (i) providing safe storage
for chemicals; (jii) 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 follows:

Regular Monitoring by the WUSC
Removing of Algae grown within the reservoir at regular intervais by the

operating team deployed by the WUSC.
Monitoring & Proper implementation of WSP.

Non-sustainability of Services or Completed Works

The foliowing mitigation measures to avoid non-sustainabilitys rvices or

completed works are as follo .
HIL - “
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8.2
8.2.1
8.2.1.1
a)

359.

b)

360.

» WUSC should moenitor 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. This shall involve preparation of Emergency Preparedness &
Response Plan and Immediate Implementation of this plan after any seismic
event.

» Strengthening Institutional Capacity and Policy Compliance through various

project related capacity building programs

> Carrying out regular O & M with effectiveness through proper management of

WUSC.

Augmentation Measures
Impact on Socio-economic Environment
Construction Phase

Employment Generation
The augmentation measures for this beneficial impact will be as follows:

+ Recommend contractor to employ local people by giving high pricrity to women
and under privileged group as far as possible.

+ Ensure equity in provision of wages to both male as well as female iabors.

Skill Enhancement

The augmentation measures for this beneficial impact will be as follows:
« Making a proper work plan and code of conduct during the construction period.

» Provision of regular hands on training to the workers during the project
construction period

Local trade and business opportunity.

The augmentation measures for this beneficial impact will be as follows:

« Recommend contractor to give priority to the local products during
procurement of construction of materials.

« Priority also will be given to local services like grocery stores, tea shops,
hotel & restaurants etc. during the entire construction peri

+ Provision of regular hands on training to the workers ng the project
construction period "

]
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8.2.1.2 Operation Phase

a)

362.

b)

363.

364.

Improved health and hygiene
The augmentation measures for this beneficial impact will be as follows:

« Regular maintenance of the water supply components should be done so
that the project operates smoothly and the benefits are intact.

Increased economic opportunity
The augmentation measures for this beneficial impact will be as follows:

e Ensuring regular maintenance of the water supply components
» Promoting land development activities in the area.

Social Empowerment

The augmentation measures for this beneficial impact will be as follows:

» Priority will also be given to vulnerable groups in WUSC along with female
groups.

« Involving underprivileged group of people especially women and poor
people in various capacity building programs and project related community
meetings

}@5\@%@/ -
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=79, " INFORMATION DISCLOSURE, CONSUL’

D PARTICIPATION |

9.1 Stakeholder Consultation & Participation

365. Stakeholder consultation and participation is an essential process in project
preparation. It is also a part of information disclsoure. It will disseminate as well as
collect information regarding the proposed project by involving various stakeholders
that includes Key Informant Interviews, Stakeholders Meetings, Focus Group
Discussions (FGD), On-site discussions with WUSC and Random Field Interviews.
The checklists & findings of FGD has been included in Annex 4 and the minutes of
various meetings undertaken during field visits are also included in Annex 3.

366. 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.

Tabile 45:Stakeholder Analysis & Mapping

SN. Stakeholders P rimary? Isecondary’ Stakeholders'Role or Interest Level of
Influence
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) ls  responsible  for  policy
coordination,guidance, review of
programs, ensuring that all aspects
relevant to achieve the objective of

he project and for sustaining the

improved services to the required
level

3. | ADB v It supports government of Nepal in Medium
improving and enhancing the
xisting water supply service.

4. Department of Water v it is the lead implementing agency High
Supply and nd works under MoWS with the
SewerageManagement asponsibility of planning,

mplementation,operation, repair &
aintenance of the proposed
roject.

| 5. DWASH-CC v It provides coordination in the High

e reparation of local WASH plans
ith inputs from WASH sector
ctors and in the effeclive
mplementation of the locat plans
lated to lhis projecl.

L

? Primary Stakeholders: people, groups and institutions affected positively (bene .‘;y;.‘“ Eel or negatively
(involuntarily resettled) by the proposed progr

* Secondary Stakeholders: people, groips % ))e that are important mtermeg;lj,ﬁ;;m‘i ’m“the program

delivery process
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S.N.

Stakeholders'Rote or Interest

Leve! of
influence

UWSSP, PMO,RPMO &
DRTAC

t is responsible in successfully
mplementing the proposed project
jvities , establishing coordination
ith ADB & GoN and managing
ay to day activities at municipality
evels.

High

Town Devslopment Fund
(TDF)

F will assist the project
unicipality conducting financial
ppraisal of the proposed project
nd advice DWSSM on its
tcomes prior to the start of
etailed design process.

Local Bodies (DCC,
Municipadity & Ward
Offices)

High

It is responsible for establishing
ordination with the implementing
gency.Here, the municipality will be
Iso  responsible for  policy

compliance as well as for addressing

public protests if any.

High

Community Forest User's
Group

It is responsible for establishing
coordination with the contractor
during construction works within the
community forest area.

High

Forast Security Personnel

it is responsible for establishing
coordination with the contractor
during construction works and for

stablishing harmony between locals
End construction workers within the
community forest area.

High

DSMC

It will assist PMO & RPMO in the
overall planning, implementation and
monitoring of the project activities
regarding environmental & social
isafequards requirements.

WUSC

High

lt is responsible for O & M of the
proposed water supply system. 1t will
Iso facilitate the concerned
uthorities during planning as well as
construction phase.

High

10.

Households (Families &
Individuals)

They are the main beneficiaries and
E:beneﬁtled by the provision of

nhanced & improved continuous
er sSuppy service.

Low

11.

Contractors, Pefty
Contractors

It is responsible for bidding for works
nd involved in the construction of
e proposed project.

Low

12.

Local
Technicians/Plumbers

This group will be benefitted through
the increased ;5%

opportunitiesrelated 1Ky
works of the proposed pit

Low
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SN, Stakeholders Primary’ Secondary’ Stakeholders'Role or interest Level of
. irfluence
13.| Unemployed Locals v This group will be benefitted through Low
the increased work
opportunitiesrelated to construction
works of the nrapnsed nraiest
14.| Local Vendors v This group will be affected by the Low

pipe laying works for the distribution
network of the proposed project at
fthe core Ham Bazaar area.

15.| Schools & Hospitais 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

Establishments (Private

S their business by supplying items to
Enterprises)

the construction employees regarding
heir hasi i

17.| Scrap Vendors v This group will be benefitted by | Low
purchasing the recyclable wastes
generated from  the construction
iactivities as well as from workers
camp

18.: Locat Leaders e This group will facilitate to establish High
strong coordination between the
ocal people and the project authority.

Source: IEE Field Study 2016 and DEDR & DDR, 2018

367. 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 project. The consultations were
undertaken with key stakeholders that includes Local Bodies, Beneficiaries
Households, CFUGs, TDF, PMO, RPMO & DRTAC in line with ADB’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 fieid 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.

9.2 Major issues raised by the stakeholders

368. The major issues raised by the key stakeholders during stakehclder consultation
are as follows:

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

. Water shortage problem is acute in the project town during dry %

i, ~ People of the project town are relylng on untreated but oc&% ally: disinfected

m«

water. \/OC/%\'\ | %H‘
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vi.

vii.

vii.

The operating system of the existing water supply system is good but the supply
system is intermittent.

The project shouid give priority to local people while hiring for the construction
activities.

The project must consider solid waste management issues during construction
period.

The proposed project must address the socioeconomic problems that may be
observed during the construction period at llam Bazaar area like Traffic
Congestion, Disruption to Local Vendors, Discomfort to the passerby,Noise
Pollution, Air Pollution, Damage to the existing faciiities etc.

The construction works within the community forest areas shouid not involve
cutting trees as well as destruction of any kind of forest resources.

369. The assurance made by the study team regarding the issues raised by the

stakeholders are as follows:

iv.

Vi.

Vii.

The proposed project will address the water shortage problem faced by llam
municipality.

The proposed project has provision of water treatment system. This will
resolve the problems of consumption of either occasional treated or untreated
water.

The proposed project has provision of continuous water supply system. This
will end the irregular water supply service.

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

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,foliow and implement the EMP during construction.
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.

Local workers of “a"%mbe given priority for emplo ‘ \
extent possible howe ires strong coordination wi théfj{wn erned
Lt T W

ver, " 3
. sy iy a3
contractor. £ Uy
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370. The project envisages that stakeholder consultations will continue during the
project period and concerned stakeholders will be invited and encouraged to
participate. The PMO and 1ICG 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.

i. 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,
concems and recommendations from affected communities;

ii. 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;

iii. During construction, regular random interviews will be conducted by the ICG-ESA
every month to monitor environmental concerns of subproject communities;

iv. During operation, periodic random interviews will be conducted by the ICG and
WUSC to monitor the environmental concerns of subproject communities;

v. 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.

- 371. Several public consultations held at various locations on different dates with key
-stakeholders as mentioned above are tabulated below: |

Qf DGL .
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10.1

373.

374.

375.

10.2

376.

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’ concerns,
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 concems. 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 (i) 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 (ESO/SSQ) at the project
management office (PMO) wili have the overall responsibility for timely grievance
redress on environmental and social safeguards issues. The Social Safeguards
Officer at the Regional Project Management Office (RPMO) will be the focal person
for facilitating the grievance redress at the local level.

A municipal-level public awareness campaign will be conducted on a regular basis
as shown in the Communication 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 Regional Projectf;,s,;Ma_,Rager )
RPMO as Secretary. The GRC membe§ l;Y(i:l}wnprise of (1) WUSC S i t’ (2)
RPMO Engineer; (3) RPM \_ Jéllronmgntal (as relevant) Emg:[e-gr**@)

representative of affected E’onsf : (5)_,};. RDSMCS safeguar ;;J;;%bé
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(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. The secretary of the GRC will be responsible for convening timely
meetings and maintaining minutes of meetings. The concered social safeguards
expert of RDSMC will support the RPMO safeguard’s officer and Project Manager
of RPMQ to ensure that grievances, including those of the poor and vuinerable 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.

377. 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; (i) 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.

378. The GRM procedure is depicted in Figure 7, 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
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 unrgselved at the
. 3\(‘“ -4

involved in development of these mmmunitifiébgthbe involved. -

Q % K i A
4 If the complaints are related with IPMEW@(/ nerable groups, specific NG%]:@iﬁafhaively

e
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379.

380.

local level within 5 days, the WUA will forward the complaint to the
municipality level GRM.

(i) 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.

{iii) Third Level of GRM (PMQC 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 &
SS0) 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-through of all escalated grievances.
All decisions taken by the GRC will be communicated to the APs by the RPMO’s
S$80.

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 gf

In the event that the establi 95@' |n a posmon to resolve ﬂ'@ﬂs
affected person also ca D& Accountablllty Mecham%’ @3

0
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directly contacting (in writing) the Complaint Receiving Officer (CRO) 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.

Affected
Persan
WUA level: WUSC Chair, b days
1 Level RDSHC sieguards (rigvance
A~ —— | specalist and communlty | > Redressed
mobifsers, fiski engineers resse
Contractors
\L not redressed
Municipality evel:
Grievance Redress
™ Level ey Committee 0 days Grievance
Grievance Mayor as Chalr, Regional | ——————> Redressed
Project  Manager s
Secretary
‘1/ not redressed
PMO level:
15 days
¥olewlj Grievance
Grievance PD, PMO 55&38& PNC 3 Redressed
58
- | ROSMC=regional design, supervsion and management consulant; ESC=environmental safequards officer,
+ - SDO=social development officer, SSQ=s0¢ial saleguaids officer, GRC = grivance redrass comimites; PD = proj
| rector PHG = project mme&fm&a&ﬁ?ﬁ%& preiect management office. SRy,

Figure 7: {eva\ch Redress Mechamsm {Formal Apprgach}‘v.m
I
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1.1
381.

382.

11.2
11.21

- 383.

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 envirocnmental performance on-site; (i} 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 in enhancing beneficial impacts; and (iv) ensuring that safety
recommendations are complied with.

A copy of EMP must be kept on work sites at all times. This EMP will be included 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 ciauses. 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

384.

responsibility of project execution delegated to the Department of Water Supply
and Sewerage Management (DWSSM). Water User's and Sanitation Commiittees
of the proposed towns are the implementing agencies.

The key responsibilities of the executing and implementing agencies are as follows:

a) Prior to construction:

MoWS will deputize a qualified staff to act as the Environmental Safeguard
Officer of the Project management office (PMO). |
MoWS will establish the grievance redress mechanism, including setting up the
Grievance Redress Committee.

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

DWSSM will review the IEE Report prepared by the Design, Sup'e-_‘ ision and

Management ConsultantTeam'’s Environngental Safeguard Expert i,

before forwarding this to MoW; ?/d‘ o K
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o 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 Consuitants that will be appointed
to prepare the projects.

11.2.2 Safeguard Implementation Arrangement

385, Project Management Office (PMO):A project officer (Environment) will be
engaged in PMOQ to ensure implementation of environmental safeguards. He/ she
will be provided with necessary consultant support, and capacity development and
training. The responsibilities of the Environment Officer are:

(i) review and confirm existing JEEs and EMPs are updated based on detailed
designs, that new IEES/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;

(i) approve subproject environmental category;

(i)  ensure that EMPs are included in bidding documents and civi works
contracts,

(iv)y  provide oversight on environmental management aspects of subprojects and
ensure EMPs are impiemented by RPMOs and contractors;

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

(vi) facilitate and confirm overall compliance with all Government rules and
regulations regarding site and environmental clearances as well as any other
environmental requirements as relevant,

(vii)y 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 actions to be taken;

(iX)  consolidate monthly environmental monitoring reports from RPMOs and
submit semi-annual monitoring reports to ADB;

(x) ensure timely disclosure of final IEES/EMPSs in project locations and in a form
accessible to the public;

.".""'I.{'xi) address any grievances brought about through the Grievance Redress
' Mechanism (GRM) in a timely manner as per the IEEs;

5‘.‘-

(xii) undertake regular re\(lﬁ safeguards-related loan'} pants, and the
compliance durlng prpgrq |mplementat|on and ¢
01 I NP %

o, 55
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(iii)

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

386. Regional Project Management Offices (Eastern and Western RPMOs).The
environmental officer assigned by DWSSM to the RPMOs will receive support from
(i) the PMO environmental officer, i) environmental specialist from PMQAC; and

(iii) the environmental specialist and EMP monitors of the regional DSMCs to carry

out the following:

)

(ii)
(iii)
(iv)
(v)

(vi)
(vii)
(viii)

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

include EMPs in bidding documents and civil works contracts;
comply with all government rules and regulations;
take necessary action for obtaining rights of way;

oversee implementation of EMPs including environmentai monitoring by
contractors;

take corrective actions when necessary to ensure no environmental impacts;,
submit monthly environmental monitoring reports to PMO; and

address any grievances brought about through the Grievance Redress
Mechanism in a timely manner as per the |EEs.

387. PMQAC: The Project Management and Quality AssuranceConsultants (PMQAC)
will provide support to the PMO in the following areas:

{®

(ii)

388. Regional DSMCs:The RDSMCs will provide support to the RPMOs in the fql_lqs}éin;g'- L
areas: : -

)

(ii)

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

assist the PMO with the overall pianning, implementation and monitoring of
the project during all stages of implementation including adherence to all
environmental and social safeguards’ requirements.

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

provide effective construction supervision and contract manag "'.pf all

water supply and sanitation comp: ipplemented under the
o y@@

TAEC/ICON JV




IEE Report of llam WSSP

(it} assist the RPMOs with the overall planning, implementation and monitoring of
each subproject during all stages of implementation including adherence to all
environmental and social safeguards requirements

{iv)  work ciosely 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

v) ensure that poor and vulnerable groups will benefit equally from the project.

389. Civil Works Contracts and Contractors: EMPs are to be included in bidding and
contract documents and verified by PMO and RPMOS. The contractor will be
required to designate an environment supervisor to ensure impiementation of EMP
during E:ivil works. 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 laber 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 (¢) elimination of forced labor; and (ii) the requirement to
disseminate information on sexually transmitted diseases inciuding HIV/AIDS to
employees and local communit_ies surrounding the project site.

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

(i) Environmental Safeguards

(a) sensitization on ADB's policies and guidelines on environment;

(b) introduction to environment and environmental considerations in water
supply and 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 programs and orientation to the

workers prior to depg t to work sites. Q’:}

Social Safeguards A 3

(8)  sensitization on/RPB's. policies on Invoiunta%R%g flement and
Indigenous Peothé; a“
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391.

392.

393,

(b) mtroductlon to social safeguards assessment and - document :
requn'ements
(¢) . Consultation and participations requirements; :
| (d) PrOJect GRM and ADB's Accountablllty Mechanism (AM); and -
{e) monltonng and reporting system.

Water Users and Sanitation Commiittees (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

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 reg istration 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 necessary.
During operation

Implement EMP and the Water Safety Plan.
If applicable, actively work with the engaged licensed and accredited laboratory in-
water quality monitoring. |

Prepare the environmental monitoring report as per 1EE.

Ensure observance of the grievance redress mechanism.

Licensed and accredited laboratory: It is recommended that ailtdehsed*and
accredtted laboratory be engaged to conduct water quality monltormg itt‘\the first
few years o.f operation and to train the WUSC on the same. The laboratory will
ensure that w'hlle 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.

B8
Environmental monitoring will bWrmg construction at three [e%:&"ﬁ: '
e

Py

‘"‘!mnxat“ %\
%’% ?frsuyu{mm;;\e‘\’-
- s
(\‘-4 - %,WSupp"ﬂ\ ‘ﬁé




ol A NODJIKOAVL
PnpucS N
siseg Aleq | Jo  2pOD/EONON  USHUA jopenuoy | A woy amssaxd Jo esn  ay  IqIYoid ¥ .‘.,%aﬂw@@m b Lol
P kLo YOANIO 9SION N snooy
quawdinbe Asiou Buisn ploAe 0} JIOM mE_to‘ﬁ& i %EP&..\@@ 7
UOHINISUOD O} J0UH SONON USHUAA Jopenuos | pue awpdep 0] sapAe  Asiou mcaoz-m@m S ik \w.mv\. o .:. e
LORONJISUCD sdwies o) g = TEre o
Buunp siseg  Ap@apa | peiddns jeny jo Auend \K
UoHONASUOD sdwed /M?\
Buunp siseg  Apieopn | 03} palddns jeny Jo adA] )
onpuon Bunjood 10} poomaly asn o) wey) Buimojie jo s
UOIIONLSUCD 0} 10Ud | JO  SpOD/aONON  USHUAA Jopenuos) | pesdjsul sieyiom o) |ong Bupjeod uedo Jo Alddng
soueUsUEW ¢ uondadsu) doinjiod iy Ayenp ay
uogonnsuod | apgea  jo  yooq Boj 10penuoD SOPIYIA LONEHOdSURIUOIONILSUCD
Bupngysiseg Aneq | spueynsuopssJopenuon | 3 jueynsuo) | Jo  eoueusjuew  p  uopoedsul  seinbey
PasN SPIYaA ore
HORONISUOD Bl e wwﬁﬂwm 600Z°STINAN UM BuiAiduiod
Buung siseg  Apjeeas | 10 sadAl pue Jequny JORENUOD SBRIOA LoREHOdSURLL MORINAEUOD JO SSN
sydeibojoyd
[oABI5 paysmo 'So0BPNS PR JOAD
HORONISUCS % m_mm_.‘_%mzwuuxoom__:muw_ [eARIB paysno jo Buipesids __._x_o«m_ooEE_n suop
Buung siseg  Apeap | sieverew JB1010BNUOYD JOPENUOD °q jouued speol pequmsip Jo Bupepns-as J|
buiiexds
eem Jo suoheson
BuiAeids Jajem
jo Bunu  /Aousnbaiy
ApreepvAeq . Sosbbe _ww_w%ooh” uonnijod Iy Ayenp ay
se ‘Afep 901m) 15e9) Je sejebal I
uogonAisuoy | SPUEL IIEM Jo Aioeded pue _mMOmt:m vm_mﬁonxmu Asp uwo Buusyepn
Buung siseg  ApPam, sHUE] JOlEM JO 1IBqUINN Jojenuod
s10)deoal an)isuas Woy
suedwios  Jo  Jaquny
UoIonsuoy)
Buung siseg  ApPamA UOISSILLT BIISIA
wnpucH
10e0U0D jJo preme Buung | J0  9PODAONON  USHUAA J010RIU0D a1sem pijos jo Buiing uedo jo LoRIqIOId LIS

‘8)g jesodsig
podg el Je uoiscle Jsuebe uogosjoid ejenbape
pue uopelebona ‘sbeuresp sedoxd jo uoisinold

dSSM il Jo si0day FAT




irl Al NODIFOAVYL
UoRoNISUOD 10 1 se Buibuajeyd aq |im siyL aqissod Jusixa ag)
siseq Apeq | xooq Gor sJoenuo) e JOREUOY | 01 sjeusiEW UOHONIISUOD JO BULBPIO 1IBA0 pIOAY -
sjeung jo Adusnbal] »
SBYIS [BLINY JO UONEDOT o ‘9,7
2)SEM %, .
pios  sjqepeibap-oiq 3 .-
3o [esodsip jeuy 10} sid
sISeq Ajleq | (BUNG JO AZIS/IBQUUNN 1019B1U07) sa)sem pios egepesfap oig Jo jesodsiq |ewd
siopudA delds -
0} ajes jo Aousnbaig »
siopuaa dens o) usall
10 0} plos salsem Yons SIS SISEAA PIIOS
Jo awnjonAmuenb Jo |esodsi] piezeydey
siseq Aneqg ApjeapvAlieq » Jopenuon Jojeap des 0] so)sem qePADSY Jo dle] e
sazna) o)s .
sIseq Ale(] | UO JO SOSED JO JOqUWINN Jopesuoy sajsem s|qesnal Jo uswabeuepy
seys yooldialpeam
siseq Ajje | Buipdyools jo  suoneose Jopenuon | g ejes ‘amdes e sease sbesols ansug e
papaloo
MS  aiqephoalse|qesnal :
jo swnjoaAiguenb N
siseq AyeQ ApreawAileq lopenuod | 1deouod (30A00y g asnay‘aonpay) ye idopy e
saysepp uonanysuo) (e
aoueudjuiew 3 uooadsul 2L0Z prepuels
Asuiyoewauawdinba UoISSILIg Jojelauac) jesailq jeuoneN
10 30oq Goj yum Suifdeod  siojessuen |esaiQ JO 9sn
siseq Aper] | SIUBHNSLCD/S I0I0BRUOT Jopeyuon | eyl 8iNsus o) SouBUSIIEW ¥ uonpadsul JenbBay e
sousUBUIEW B uonoadsul Z10Z 'seUeping RIEPUEIS 8SION [BUOREN
Alsuigoewuswdinbe “a@1 NOO JOo spiepuels uoissiwe gqeondde
fla) »ooq Boy ynm Ajdwos ey Asuyoewysjuawdinbs jo asn
siseq Aleq | SJUEYNSUO/S JORBHUOY JojoenUO:) | 8L aINsus o) soueUBlUEW @ uojoadsu) Jeinbey
"S°d 6902°SINAN
SoueUSIURWL 7 UonDedsLy ym  Budidwiod  sapiyep o esn ey
apman  Jo yooq Bo ansue 0} SepPIyeA UONELOdSUBIUOIONASUOD
siseg Afleq | SJUBYNSUOD)/S,J0JORILOD jopenuon | jo  eoueusulew ¢ uouoadsm  upnBay e
. WoOH aInssald

40 [9AD7 PUNOG WNUIXER

SUI0Y @inssaid pm

s9|IyoA ucpepodsuR)

PRy sa0iyaA JO laquinnN

Seunseop JueuIgOUBUZ) SUONEDRIN

pold |

dSSH iy o uodoy J37




L2142 _— AR NSDUDIYL
&%a&%gﬂnﬂeﬁ.qmws \. ~
siseq Apeq sydesBojoyd pei1d » Jopenuo) | weisis abeuelp Jadoud ng Aerodws) APINOJk B = _,x \}:W\ \@)
podey ssaibolg ~abemos Jo |esodsip Jedoid Joj a)is dwea” &m@ P Pl <Or
ALpuoly  SJ010BIU0D oy UM Sue] ondes 3 sid yeos Alelodyie) %, o
siseq Ajeq sydesbojouyd pield Joperuon | yum seuwme| Aeiodws] 8y Jo  UORONASUOD W
‘sejsem anse|d jo Anuenb sy
uofonisuos) Buung sZiwuny o) sjeuelew onseld jo asn R sajsem
¥ UORONISUOD O} JOLd SONON USHUAA = lopenuon | pros jo uonessupUl Uade L0 UOMIYOIH WIS .
SI9|EOP/SIOPUAA dBIOS
0} oes jo Aousnbalq e
siopuaa deros o} wew)) Buisodsip jJo
uanib 1o 0] plos sajsem peojsul siejeap desos o} wey) Buyes 1o asn aus
UORONNISUOS | YoNs Jo awnjonApuenb 10} wey Busnoy Aq pefieuew oq (eys sesw
Buunp s|seq Alreq ApyoapvAneq jopenuon | % sonseid'sselB oy sojsem ejqepesBopoiq UON ¢
-eoejd ajqeyns 12 sjid [eunq ey} O) sajsem
asoy) Buisodsip Aq 1o umo) 1eeloid a8y Jo sops
upue| ey 0) sajsem asouyl asodsip Ageuy
joogd oYM $10J09]100 siseM AlljediDiUnuW Sy C) SajseMm
6o Wopn  JopENUOD e esay) Jon0 Buipuey Aq pefeusw Jouye eq ([Beys
sydesbojoyd aug » SO1SEM o) ‘Uay) 9jqissod jou aue sesssoold
pajIe||on Bjsem oM} asay] J| ‘uonessuoyl g Bugsodwog apnjpoul
pljos ejqepeibapoig By sesseaoud ojgeyns Aue Aq -0l ‘onseld
UORIMIISUOS | JO awnjoaAuenb gjqepeibapolig'ajsem jaded ‘@jsem pooy sapnjoul
Buunp siseq Apeq Ap@apvipeq « openuos | 1ey saisem sjqepelbepoq Jo juswiebeuep o
S8)SEM “wajqoid Biq e sasod |esodsip oy) pue
a|qepeifapoiq uou s1asodwodap AQ UMOR USH0I] 54 JOUUED SBISEM
® $(qepesbepoiq o a|qepeibapoiq-uou @sneseq 81 3 ‘ejqepeibepoiq
uoionnsuos | seisem  eebaibes ) -uou Jo e|qepeibepolq Buleq jo siseq 8yl uo
Buunp s15eq Aleq | suig paiojog Jo JaquinN e Jopenuos | (Jdeouod Ne) ejsea piog jo uopgeBbaibag ydopy e
duied Inoqe| SIISeMN
woyy ebemeg pue Jejemaisep ‘sepsem pHoS (g | Jo  lesodsiq  psezeyded djsem PLos
sydesbojoyd »
$2YS UOIEDNISUOD ‘sedNI0)S S WOoY
siseq Ajeq | JO uonedoT . Jopenuos | youru sy} adnpes o} sulesp pueped pnysuo) e
‘Sjenejew
uogonysuod jo Aguenb 9 az1s piepuels asn .
‘prebes siy) Ul SI0)0BJUOD B} YIMm
ajeuIp10os 0) 00} ajqissodun Jou s ) JIASMOH
-Alojepuewl apew a9 Jouued )i Se SI0j0elUcD
sleusjewl PaLIZoUo? 9y} Yim uopeulpiood Buons seanbal
T BUpOTLoR w — : T T

. jo Asuanbeiy |

dSSA Wil Jo poday 3T



6Pl Al NODIKOIVL
‘sjuaucdwoo ofoid Jo uoONNSUCD By} JO pue| P
@8 pue) pjezedey jean)noube pue ajeaud jo uonsinboe ey .@?ﬁ Wy ¢ suuew prezeydey ui
uo spoday Bupojuop e spueuodwoo josfoid 4o :o_«o_._gﬂ i mw_ozma asn puey i mmcmc 5 waned asn puen
aseUd diysseumo ay) 104 Aluo pue| a5iGnd pue ueieq jo udhaefdS s iy ”
ubisaq pojiejeg Buung | pue| jo SERg ¢ | JINSd ? OWd s i,
N %
. (Ll LU oL
JO JaUIBUOD pauois ey} jo ebexes| ay) ped¥r .
uoponnsuon | SEBYEST Jo sjureidwios e 10PBIUOY | ) ays abeio)s ey) 0} ¥SIA uonoadsu) tenbay
Bupng siseg  ANOSAA SHSIA ONG Jo JaquinN = | @ oWSa '
QU018 .
SU1 U PRINSUD 20 PINOYS 10s AIp JO pues ‘Jsnp
mes jJo Ajqepese ‘og fedlwayogeny ayl dn
o os Yeos O} $)NUI M3} 10} dAB3| pue |ids jo ease
LORONNSUOY | AP JO pues jsnp mes SY) 19A0 10 AIp IO pUES ‘JSNPMES 8L} JeNeD
Buung siseg  Apjeepa | 40 9sn jo Aouanbald e JOPRRUDD h . P10 PUES JSNPMES SLp Jop0s sjeoIusYD/ien4
p sjediiayp/siend
UORONJSU0D s81p0q Jo1em Aquesu o) abieyosip Juaaasd pal0)g jo sbe|ds 40 Buypuen
uonongsuos | Joy pamoosd sjeusjew DUE MO %00Iq O} SIEUSIEW Wy mdS JO B8 e 1o abeyes] [eILapIXdY
Buung siseg Apeepa | 10 yooq Boj siopequod JORENUOY) A o
ebeyea|obejds _o.om._mﬁoo Apadosd
uojonjsuo) {BUSpIOdE | Jo  JOSIAIBANG | quaouysayp, apuey o) ssexom ssiedn
Buung  sseg AmqQ | Ave g0 spioosy | @ onsq | SR Spuey o} siey ! S .
sydesojoud ‘sajnunu sjestwap/ieny Buipuey 1oy siqisuodsar
Jo uLoj 3 w swe.Bosd H0RENVOD | giaviom ey 10j swesbBoid sssuaieme azueblo
LONONIISUOD U} JOIOU ] | SSBUSIEME JO SPIODDY »| % INSa
uoponJisuod a)is obeio)s pebeurLl oM JO UOISIAC
Buunp  siseg  Apeopn | uis a6esols jo uonesoT JORENOD W 15 pe I3 JO UoISIROId
“UOIOIUISUDD JO Bwil) 8L} JE painsua
aq jou Iw siys pasnbalr yum sjdoed jedo) Jo
Aqejeae esnedaq Alojepuely apew aq JoULED
) ‘isnemoH ‘pojeieush juenpie 3 sisem plos
auy eq wm Jessel ‘sidoad jo 1squinu sy) Jassa
‘dwes staypom Je Buipisas siaxom Jo Jaquinu
yoog 6o ey} ezjwuw | yojqissod Jusixe wnuxew
UORONISUOD By} O} JOlUY | SISIOAL  SJ0PBRUCD Jopenuos | o sebejpa Aqieau woly oidoad |eooy Aoidwg e

Hoday sseibold
Alupuow

$,101080U00

sIaxiom o) Aq perdope seonoeld Bupood

so1e01pUl Bu

uogepawe|duw

PHUOW | 16; ondisuodson

piold

dSSH wvjy jo proday FI1



051 >_.\.2004_\0m_<._.
T ] s .v1MpLL.
joog )
B0 oM sJopenuod ", . \g/@\u%
spunoib s, | . u\& .
pue sedojs  poqINSIp _ % :
uoionIsue)) | Jo uonelebssl
' 10BN . seunej Jo jelqey
Buung siseg  Apeapa | Jo mcamaohmum . Jopenuos ..., mw_ 40 §907 ‘UoREIEBoA JO §507] BUNE g BIO[Y
607 HOM SJOIOBIUOD » e
[1os do} jo Jusweoe|das
uonongsucs | oy 18)e pue yom Buike) adid j0 vonejdwos ayy 1ayye uonisod
Buung siseg Aleq | atopeq jo sydesbojoud e I0pBINUOD jewfuo s) 0} jlos do} pejeagoxe ay) aoejdey e
aseyd uononjgsuo) (e
uewuoHAug [ed1Bojoig uo spoedw ‘7
slopuaa delos
0] 9es Jo Aouanbaiq
SIOpUBA
ders 0} Aeme usab S19[EOQ/SIOPUBA
10 0} plos sejsem yons denng o0} SojSep  oqEPAOSY  jO  9eS e
siseg Ajreq | Jo awnpEAAILEND * Jopenuo) sugaq papuewsiq sugeq
. Noog Jdeouod (ajoAooy gesney‘eonpay) ¥e 1dopy e J0 fesodsig prezeydeH pafjuewsiq
07 HOM SJORBJUOD
siseg Alleq | suid PeI0joD JO Jaquing » Jopenuon sugeq popuews|q Jo uoebaibes o
uonelado slojdeoas sugep
0} J0Ud Ppue UCHINASUOY | amlsues au woy d :
oy siseqg Aleq | sjueidwon  jo  Jequuiny JopeuO) papuewisip jo BullpuBy uo asuodsey SiEipeuw e
‘paxNo0(q S1 uoONnISUo Buunp we)sAs
uonINNSUOYD uonelo)sel Jaye pue 6 is obeu a1 abeuiel
Buung siseg Aleq | ssopq jo sydesybojoud Jopenuon obeuieip 8us Ji WaISAs SDEUIBIP [eIMEU BI0IS9Y - ¢ jeineN o) _“_o_ma: 1810 abeureiq
LoNIANISUOD sa}Ig |esodsig Jopenuon goed Aqueau ) ’
Buung siseq Aleq | ods Jo uoneao | » SNSA | ING 3JeS B SEuSlEW PleAROXS Ayl SIHOOIS e
iopenuon ‘syaom Gunke| abeuielg
uopangstios Buung ueid inode adid | B AWSa | #did sop sdemyied afeuieip [RaMjEY U PIOAY | [RIMeN 0] uopdnisiq sbeueiq)

‘Aployine peluasuod a4y Ag Buuerd

‘soed

dSSH vl jo uodoy JII




LGl Al NODIKO3Y L
ot
PS}ialjod SISEM o
plos  eiqepesbapolg " \
Jlo swnjoA/AUEND o s b
AppeapnAllegsalsem g v
uopongsuoy | ajebaibos 0} SNSA Juawebeuew sjsem
Buung siseq Aleq | suig paiojos jo Jaquiny | 9 Jopenuos | PIOS Byl 10} BACGE PSUOHUSW SBINSESW ydopy
Jojdedsl
SAmISUaS Ay woy v
uoRonysuo) | siiledwos Jo JequinN JNSa
Buung siseg  Aleg SINON UBHUAA ¢| B Jojoenuo) Buiysy Woy SiexIoMm 0) UONOUSSY e
Pa)oni}suco
sjepol jo sydesfoloyd e
seloe; Aelodis) Insa
siseg ADGeML | 9591 JO  uonESOT o| B Jopenuon | $1910) paddinba (jam Inq Alesoduss) o uoisiaold e
sp0odoy DULIOHUOW «
S)sIA
Buucyuoy Jo Joquiny e
s10)daoal
aMusuUes 8yl  woy
sjueidwon Jo Joquiny
sydesbojoyd e
apg dwed OWSa ol
siseq Apjeapn | Jogen) JO uogesoT e n  openuOs | SIBNIOM IO SBRlAloe Ajep ay) uo Buuojiuo 1DIS e afjenbe jo Bjigey Jo 8507 917 anenby
OWdY “F1p'Z UOII0AG Ul pauojjuell useq
UOYONASUOD 9 aWsa | 9SIB seu uomiessl) 6¥02 Y 1saiod o (1)
sy o vels eyl v | (£66L) 6Y0Z10V iseu0d “opeiuog | 89 UOIVSS Jad SE pasn aq (I ease 1Si0) Byl e
SHSIA
uoponysucy | Buuoyuo Jo Jequin e Wdy
Buung wmmmm__ﬁo uw__mm joog Bo s oenued | 9 szc Buucyuop enBay e
IDI[IE3 pauoTjusUr
@npayos
MOM $,1010B)UOS) se uonnjod sesiou ez o] pasodoud
131 Ted pauonua 8y DOIJON USHUAA » JOlBAU0D samnseaw  uonebniw  3gqeuns a3y Jdopy e
sweiboid uoissnosip seunej Jo Jenqey eune4 3 2ol
pue sBupeew snouea Buunp  Ajunwiwod 40 5507 ‘uopelalion Jo $s0
ay) pue uononnsucs 8y} 0} Joud ssediom
sweiBold ssaualemy (o 10ERUoS | AUl 0} “BUNE} ¢ 210y BUNSIXS JO UONEAISSUCO BY)
sydeiBojoyqd B souy .
03edipy) Bupoyuow spoeduf POy -

JSS M wivlf Jo podoy II1




L0 ,.‘E;JQ_ 1 .u@

cst LSy M Al NODUDIVL
T,
i n\w &mﬁ.@
¥ %
a5 |esodsiq 0 18
podg Jo UONEDOT e e : .
ueld . oipssod se uoos se s|eiie)e o]

uonohasuos) Buling

wawabeuely jlodg  »

JOPEBIHUOD

Buijy 501 SB $1105 $530x IO s|jods jo Buisodsig e

siaiom Aq seonoeld
uoENUES Jo0d 'Sa|sem JaYlo

pajonnsucd puE SjUBWIPSS UOHONIISUOD
s)e)0} jo sydesbojoyd « pafevew Auood
UORONISUOD poday Bunoyuop ‘Sa1poq Jejem JaAo sauljadid
BuunQ se f[jem jejuawuoNALg OWSa $xuey ondas yum s39y10} Jo ubisap Jo Bujssoso Aq seanos
SE UoRINISU0Y) 0} Jold [ENUUY RUBS « Jopenuos | ybnosy resodsiq abeydeg jo ubiseq ajeudoiddy Jojem aoepins Uo uonnjod Alfenp J9jepa
ebelg uononsuo) (e
JuBlUIUONAUT [EMWBYS) Uo spoedw| ¢
Ueld Ajajeg 191Ep) o
_spodey ONd ? . (dsmv
siseg Aol | Butiopuopy HSNM *| oWsa 'osnm | YBld A9ses Jolepm jo uonejueweldw J8dold e | soay ogenbe Buuisbuepus onenby
si0jdaoes "SoIP0q Jelem S6IpOq 191EM JO LOAN(I0d 9 ohel
oAISUSS ay) woy au} o} Jueniya ayy o ebieyasip wanq ebeinoosip
sised Apjeapa | slueidwod 1o J8qUINN asnm | 9 paaoaur sioesedo ay) o} Suucliuow PSS e
aseyd uogetad  (q
uswDECIoUS Buljjonucs u poddns epincid o}
) SISIOM UONONISUCS ay) o} sBuien jo uoisiacld
B JUSWIYSEDIDUS
15810} 10j oqsucdser asoy) Jop Jewysiund
sydeiBoioud Buiuiesy se seuy Buisodw) ypm Buoe co_m_...ohn__ _Mmo._
yoog Boq s Jo0UsIA pue sdno.6
SISNIOA\  SJOJIEIUOD e 18010} AJUNWILLIOD PBWIBOUCD Y} JO LGIEZIPGOW
uogansuon | uononnsuod ay) aiojeq SWSA ‘SISNIOM UOINNSLIOD BU] J0) SIINIOM JustuyoeoIoUg
Buung  siseq  AweQ | WBU  20NON UShUM o p  sopesnuop | 30 Anue sy Buunp Buoiuow lepbay g 10NS eune B 2I0j4 uo 1edul 180104
UORONJISUGS 0} Joud Siexom LUONOMISUOD sy O)
aJy 180104 Bupsebal sBuen Ajsjes Jo UoisIAOld e
1$a)S UOHONNSU0D DY)
sBuimes A e d
s 1 st e e eom o
xoog Bo slojoenuo)) » uoISOId |l0S ‘sayse ey}
UOIONSUOT) | UONONIISULOD B 2108 IWsa 8} uyym Bupowss g saly dWES Lo LONIGIold Aq sjuagnu o uononnsaQ
SINON m:DOﬁ 10 sseib _.A._U QC_E_._D uo -.._O_,—_D__._O.__n_ L NC_._Nn_ ﬁ mhﬂ;n_ uo pedw; alt4 158404

ybu USYUAA

d

dSSH #oll Jo 1ioday FF1




Al NODI/DIVL

£51
ﬁ%&mﬁwmww_@ v
paajoAUl mho«.m..._%& Iy y .
JUE} UOHEIBWIPSS wea) | @4 o1 Buuouuow jows yBnoay saipoq .&%& o ~
o Buwesry  Buung SOION USHIM *| W ® O OSNAM | el 0} aBpnis mes sy Jo abieyasip joaup @@, e Y4
3UE) UOREIUSUIIPaS WO § - \ E@ﬁ o [
JuE) voelswipes | padeng SBpnig Mey weay _ | : 891p0g JOleAA U0 1ordw| i b\fwm_mxi
jo  Buwesd Bupng | jo swnoaAuend) «| W e O JSNM pue| [esn)noube Joj ebpris mel Jo osn &% T
juej uojejuswipas | SANS |eung JO UOREJIDT e wea) umoy Josfold pasodoud auyy jo seys puUng o T 7
jo  Buweesn  Buung sjeung Jo Aousnbaid < W 2 O asnm | Ilpue) sleudoidde ay) 01 afipnis mes jo jlesodsiq e
DSNMm eyl
spodaA|YIUOWDISNAA wea) | Aq pafodap wes) W 9 O oul AQ sieasiul 1e|nbas [P
sydeubo! B JIOAISS3) JL) U moi6 aebiy Jo Bunowe :
siseq Aliuon y 10Ud ¢/ W '® O OSNA [ 18 L} UM UmOJ Iv Jo Buy o . oUp LI POIOIS JOIEM AEND SO
- Jo Ayenp jo uonepeibeq
OSNM wesy (dsm
siseg Apuow | Jo  ueld  Sijes wiem | W R O OSNM | UBId Algjes Jelem Jo uopejuouaidul ssdold e
abeyg uopeledo (q
-Apadoud sojsem oLy
abeuew 0] S554J0M aU} BULICHUOW pUe INOIABYSY ’
uossinedng uo spodsy s uojeyues se jjem se Juswebeusw o)sEm ay) .
siseg Apppapn | suoisiuadns Jo ssquiny 10} SI8YI0M JO INOIARYSQ BY} Uo uoisiuadns Pg 7
siayiom ay) 0} seyddng
1|epn o Jsquinp
SISHIOM
sy} woy  pemsocal "SAYS NIOM 2 sanyIce)
siseg Appep | siueidwos Jo Jequuny e Jopenuon | uonenues pue Ajddns Jejem sienbape Buipinoid e
pa103{|00 9)SEM
pios  aigepesbaporg
Jjo awnoa/Auenb
ApteepnAneq o
sejsem ajebaibas 0) Jewabeuew sisem
siseg Aleq | suig peicjo) Jo Jequny e lopenuon | pIoS syl 104 sacqe pauojuaw sainseaw dopy e
sesle sBegpues yym sease abeiols Lesodwe) Buiplays »
abeiols Aelodws) ‘soinos abeurelp @oelns Wew wol ABme pug
siseg Ajyjuop jo sydesBojold spunoif jey uo sesse abeloys Aselodwo) Buneso] «
jo fouenbayy || 1w B oM JuSUleIuTYUY SUSEOON | sesdw

dSSM Wiy Jo 1odoy JFF




o

75l .
siseg Apesp ueid s ) . T N7
UORONISUOT) Buung | asuodsey  Aouefiewg Jopenuos | Asuebiowe ,ABL SI8EASID SIqenIu 77
abeuBis gue Q[GEDIUNWILIOT) »
pue sisuieq Buosyal 2 -0)8 ‘suondusip sNnSs
“oudy lesoduiey ‘SEOIBS [BROS/SONIMOR
‘Bunuby jo  Auueng o ) o_Eo:owo\moEm..n_.o._n_
‘saloe; o sass009e Rajeg » yllesH
efeubis pue siouieq 5001108 /5p00B/eidoad Agunuwo)
siseg Ajpuopy | Bunoayal ‘Burousy jo Aypgow
‘eseyd | Asesodwey ‘Bunybi ‘saps ylom aaloe Je abeuBis pue siawweq - asiou ueIgwe
LOONNSU0D Bupng | Bunxdep sydesBojoud e Jopenuos | Bupeyes ‘soudy Aesodwe) ‘Bugyby oenbepy Auenb soem pue e
siseg ADI9op uo spedw $UCHONNSUOD
'eskyd OWSA 'ONdY dW3 Jo uoneusweldLul $I010BINUOD woy sesiy Bumno-ssol)
UORONSLOY) Buung dn3a ‘IOPEHUOD
aseyd uononisuod (g
“SUIED 95|} 2U) PIOAE O] UONIONIISUOD au Joye
pue as04eq seys uoponnsucd jo sydesBoloyd
sa)s "salyyn pabewep
uoRINLSUOY By Joye Jo Juswaoerdayuonelolsal 1oy 188png 2pnoid
pue a10)0q sydesficioyd e -gyqissod se s} se uisep Buunp saminn
JUSWINOOP pig » Bunsixe woy Aeme sauyedid o)edo @ ubisag
ueld moie auledid o JOPRHUOD “sonyun Bugsixe ay) 0)
aseyd ‘siopesado pue ‘ONd | e@Bewep pioae o} Jnoke] yiomau adid ay) ezieuy ajdoad auy Aq swiel) asjed
ubisep pepeiep Buung | senmn papaye Jo 1S <! ‘OWdY ‘OWSQ | O sepucbe peuweoucd Byl yum ejeulpIco) g seames jo uondnisig | sempe; Bunsixg
‘Ajgjes 0} paje@l sjuaLINoop
LONONYSUOY » sydesbojoyd ‘sjenuew Buues ybnosyy sy} o) SIHOM,
0} Joud pue sseyd awsa | piebas ur voneuuopn Supeunwessip AQ DWSA Aq uonorusuco Buunp edw | g AUNUIUOYD JO
uBisep payelep  Buung sopnui ¢ sydesBojoyd | 3 OWAY ‘OWd | SPiezeH Aisjes g yieeH Aunwwod uo Bulel) aney |wn uorsiaoid jo yoed | Alsjes 8 yiesH
$2U0Z ayenbyles
ybiy vl siuasuodwos
Alddns Jajem Jo UORINNSUOD
0] &np JoJWoosIp
eseyd SHUBINOO(] JNSa _ ‘200esd JO 8pOS pUE plepuels snand pue asnjrey Ayjioe) o) Angesul
ubisop pepejep Buung uBisaq pajleleg | ® ONdY ‘Ond | Jed se weuodwod Aseas g yoea Jo uiisaQ sadoid spes| aunjonu)s Jo Bupppel) feInpngs
oseyd ubiseg (e
JUSLWUGIALT DILLOUOI8-01005 U0 Yoedw|'v
siseg Aluopy ‘eseyd spoday weaj {dsm
uonesedo amue Buung W2O veld Alojes Jejepn jo uopeuewsduy Jtadold

OSNM

o Joueaue) SHOREBOIN |

 pe

JdSSH Wolf o poday T




sl Al NOJIKO3YL
UONINIISUSD By} 0) J0lld | soueinsu) [esipew JOBIUOY) | SieI10M 10} OBBIGA0D SJUEINSUI [EJIPSW BPIACL]
S1830M BUJ) WOl
sjuiediod Jo Joquiny e %ﬁﬁ%ﬁ
UONONIISLIOD salddns sdweo ulypm uonejues poob v:@.%, e R
Bunnp smeg  Apeeps | Je1EM JO JSQUINN e Jopenuos | sdwed ay) o} 1ojem eiqejod jo Addns o-m:_uou%. ﬁa&wﬁ, wﬁ_ syiom |
S o pue  jybiay
1o dues ey o} by pue aseds ajenbeape ou_...o.,.m fanon woy osue ued
SHOM SU) WOy ks Dat !
sjueidwon Jo Jaquiny ¢ SIqelers L ygijm ‘sprezey [euonednodo,
Hononisuod SHSIA lopenuos Aipess e mw_g__o&mmwhowwm_m:ammw :MMM Eﬂ“ﬂﬁ “ S99 Inypuld oq o pesu
. ™ I | SIOYJOA  'SESJe uegin Ul
Bunnp stseg Auiuon Buloyuoi *m__hwouﬁ“u * ‘Buysem pue ‘Bupjood ,w@%ﬂso s Bunowypes
s . ‘Bupjulp  JO) Jejem PIJEUIBIUOSUN BINSUTJ ¢ | pUE  UOBAEDXS SEB  Lpns
JNIOA, JO UOREDDT o .
sdwed SYIOM UOIINISUOD Uaym ysLI Alejegg
jMom Ul uojepowwoooe JWRIBAY ueluel e | Qojes e Algelieaul SI 2Y) | YleSH  SIONOM
LONONIISU0D yoog 307 AKjes
Buunp siseg ADIOA | % WBIEIH  SJ019B0Ua) lopenuod d|qetieae Aipees i) ple Jsuy odep o
UOIONSUCO spIooas ays sod
Buunp  siseg  Api@epA | se siuspiode Jo 1BqUINN Jojoenuos "SPICIVI PUB SHOSS JUSPIIOR LIBJUIBY
UONONISU0oD joogq
Buunp  siseg  Api@epA | FoT  SIOUSIA  SJOIOENUG) lojoenuon saps oM Wol olgnd apnoxg e
saylof ANNqisiA yBiy Jeam O] SISHIOM Ny
poday vooadsu abesn aapays
sjusucdwos | SUS [elUBWILCIAUT ey} ainsus pue uojodsul Jo Anful woly Apoq
Yalord 10 uoneooy BJis uoloNsuod 1e sJeseam ay ejoud o) paubisep sjuewdinba
leuy pue ubisep pepejep | uswdinbs  aanosjod Joyio pue seiffiol ‘slewpy ‘Bunpos
Buunp pazijeuy aq o) says | IBuosiad Jo Aygejesy o oajpsjoud  sopnjoul  jeypssexiom  oN93dd)
Buydwes pue Aouenbsiy | seInUWg sydesSoloyd ewdinbg  eagoojosd |euosiegd aplnold
‘siseq | i Buiuen uoneusuo S10J0ENUCYD B JNSA
Aixeem B U0 SSIOWNSQO | STH  J0 PIodRY Aq eseyd ubisop u) axyy se Ajejes pue yieey :
pue (Ayuow} OWdH ueyd [eewuolAue Buipiefal jpuuosiad aps e uwel| - Ajpjes Alojess
AqQ  uoposdsui  |ensiA [ SRH  ouoadg— ANg e iopenuod NOO JO (Z661) 1oy Jode Adwod  » | 3 yesy s eXJom O] ySIY | YIeSH  SISNIOM
PaAIBdal Lo $S31paYy
SOUBASULD) JO JBqUINY e
siseg Aypuoly DU WHD jo uanejuswaidwlesueAIesqo S J0PDENUGD
. "SISNIOM UOINIISU0D
UO[IBNISLOD Buung [ Jo  sueodeay  Auop « lopenues | pue WHO  J0 uojeuwsssip  ajenbapy e fa A0S o
‘@sucdsas oy ybnosq eq Ajequaod
o . 10je1pu} Bu seinseep JuewsOpYUZ/ SUOREBHIN ey - pe

dSSH Wiy Jo yoday g1



951

LADNOBYaY L

ﬁ»....»?& s e xn.uw._c: aw%
zﬂ ,.a. 1-,5#«___{. \\ﬂ\.\J._D \l./_ )
SIONIOM BU) OWd | ¥ o ebe mﬁ_ﬁaﬁw Jou Bumney PIYD ON.. 18U, 4 4 uNesy’uoneonpe o}yl VoD
UoIONNSUOY O} JoUd | Jo eleowan diysuszin) | 9 Jopesuo) | sejes 0002 1oV -UoBIqIuOId JogeT PIUD SYESY:, ¥ Fuaippy) Jo uoneandsy wholdaq
Apedoid Way) yum ejeuIpIoo]) pue sanioe, "¢
(30m0N [2q12A)6uniiy Apep o) JSpuly ABWI Jey) SHIOM UOIIMIISUOR. f
UORINISUOD Ay} 0} Jolid | Jo S0NON USHUAA jopenuon | eyl BupieBar  siopuan oy ANou-313: e
syueld jo uvoisiaosd ybnosyy
siseg Apioep sudesBoloyd JOPEAUOD sdoys oyj 0) ssecor Alejodwe} JO UOISIAOL] e  somoe sseusng
aInpayds SHIOM Arep oy Buuedwey
HIOM SJOPRNUOD Buike edid Jo uopeidwioo Jeye B Bunoeg sdoys ay) o} sseave Job o) ssauisng
siseqg ADlPom SUSIA PISI] » Jopequoy | 1WOId PUE SHIOM UORINISLOO Ul ASIBP PIOAY @ | 5 5wojsno a4} 0) HOJWODSK] | SJOPUSA 00T
ugld Juswebeuepy oljel] MO0 »
‘shemjiem
uopoom oduns Buisn seouspisal pue sdoys
0] SSOO0B AINSUS O] IABY (M JOPDEJUOD BU| »
~suondrusip sigen
SZIWILIW O) SOINCI SSBUOB JjeWdD)e S|gepese
fupesipui  suopeoso| ojeudosdde je  ebeubis
ueld opioid 0) HQEUNOSDE 3 ||IM I0IDBNUIOD BYL .
wawbeuely oyel] . "AleIpausw)
saNg Youss) eyl jppeq 0} pepuslwwos’)
jo sydesbojoyd pue aq PIOYS JOPENUOD 8yl pue paUCpuEqe aidoad o sagagoe uoyisabuo)
siseg Ajeq | USIA QNS JO Jequunp e jopenuos | ©q 1ou proys euedid J0p Uyouss Byl e | Alep ey w1 EdURJoMeN| oyer]
vary 991018
U pue  adelorg
uononysuco | reomusy) SBwpredar sreme Apespy paxlew
Buunp siseg  A\UOp | e o1 preog 28eudig JOPeNnuOD | &g 0} paaU seale obelos jeusjel pue jeoiwiayy) e
JUBLULOJIAUS
Asiou uj paoios Juswdnba vopoejoid BuuesH e
UORONISUOD wewdinb3 g Asuiyoew ‘swuele dropeq apgipne
Buunp siseg  Apeom | Jo yoog Bo sJopequod sjopenuos | yum penmno st uewdinbe Humow emnsuz e
yoog 601
SJONSIA,  SJOPBHUCD e
(saIuN B ‘papoosaun
uononnsuos | sydeiBojoyd) Buuren seale PJEZEY JOJUS JOU Op SIONSIA Jeyl ansuy e
Buunp siseg  Ajyliow | UOHEIUBLID JO PIOosy JOPENUOD sIo)sIA Jsanb 10} LONBIUSUO SPINOI]  ©
$juBLINIO0Q]

dSSH wvir fo rioday JI7




251 : AL NODIOIV.L

. Ajyjenb Addns
uoyesado spodey Ayjenb Jayem Aopesies joaw o) Jued e wﬂw BE Aopejsiyesun ho«g,_ BuuLQg
Buunp siseg  Aguon mc_._S_:o_u_ 4 n.w_w:n,__s OWNdY ® OWd | usunean 1ejem Jo uonesado au00 sy o._:mcw,,%_.% R, O UONOBIXT e o
waioid pasodos B ol ;
oy} Jo} pesn ssouRIsqns M&% R “,

$NOpISZeY/EdIWSLD & %
o Anuenp o A SR |
seouelsqns plezey Alejes pue yjeay . ,b.\\‘.,,_.”.\u\

snopiezey g JEJWIBYD 'SOOUBISANS SNOPIBZEY PUE |EINLRYY JO S|pds o) o804 seouejsqns snoplezey _Mmm‘mwﬂw@b

siseg Auopy | Jo 9sn jo Aouenbaig e ASNM | @suodsai yoinb ey oy wsiueydsw e dn funies * IS0 pUE S|EdUBYD \wwa&, nooo
pajpeasu] a1e j0 Bugpueysi sopue 7 P
23endIs slagm Uoned] ‘0f aunsodxs s oM
Jo %:nﬁw&of . sainsesw Ajejes uo
SHOASY HSIA BNG » sesiwaid w abeubis SiqISIa JedpP JO UolEleIsY] o

siseg APoapA SUSIA O)S JO JOQIUNN » ISNM

aseyd uonedad (o

sydeibojoyyg e

safpueny
# .._m___m_“_..ommm__w.,_.”ﬁnﬂ_u_o “ “sbume.p doad
d edld . IN0AR| BY) MO0} AOLJS O} PuB $S$3UINJAIED @jdoad auj; 0}
siseg AlieQ uo aseyqd YO 1e poaoe) OWST'ONdY | ;dope 0} sieMJOM  UOBONIISUCD  JOWUOW o Pojwoosip Bupeaso  senimn B
UG{IPNASUCD Buung | swedwos Jo Jaquiny e “1I001RNU0Y) ; : Bupsixe oui o} ebeweq | senpoeq BansiNg.
‘Aue
3§l Juane swsies Aq Aubaun
reinjonns 1Ry} bunoaye pue
AlojeipauILL SLOROE SAIS1I00 sainens pejeidwod Jopue
yoog Bo sopoenue) o Alessooau eyl uawsidwi pue  seInpnNs PoINOUNPOUSILLLINPOMRSUN
Hodey yng jo uopebpseaur Buusauibue  hpuod " o) obewe a SHIOM,
aseyd uoonnsuon | ssaufold AlLpuopy = I019BNUO7) | ISNW JOIDBALOD JY} JUSAQ JIUSIs AIDAd 19y e jo  Apqeuelsng

-apelu aq pnoys ‘gooe suonenbay
? s8Ny uolquold JInoqeT pIys pue Q0Z
OINd | PV uoniqiyoid J0ge PIuD MmOlI0} 6} JOJOBINIOD
JoenuOD Jo pJeme Buung wawnoog WEAUoD | B Jopenuod | syl Aq yuaweasBe ey ‘Juswoasbe pequod Buung e

"apew eg pNoys*10qe| Yoes
10 Sleoypen dIYSUeZRD SYl JO UOIESIWLGNS JO
Juawannbas ay) Joj uoisiacd ‘uoneziiqow Buunp paAudep s Jusidoasp

Jsioqe) e se sxyom u pabebus aq jeys sieeA [ei0W pue Ajojes
1. - 1seal JswisoueljuZ/ suoReBaIN

dSSAt wivlf jo poday II1



851

Al NODIOIV.L

P

i) T
i fw.m.:wzu e %\....nw
PR P ¥

gomgy T,
gﬁﬁw

%, m@«@w

JUeAD lWSEE:
Aue soye ueid siy) jo uoneluawRidw| SjEIpAWIL
pue ug|ld esucdsay g ssaupaledald KousBrows
Jo uoneredaid aAj0AUl JIBYS SIUL “ABIPP INOUNM

uopesado

s[eoIuay

wasAs uopnquisip auy
0} Jajem ajesun Jo Aleale »

sybnoap SWOAA
SUONDE SADANOD AlESseodu eyl  Juswdjdu SBUBLP BJEWNP 10 $JUBAD pajedwo)
ena dllusies suodey pue sxom pajeiduwod jo suonebnseau Buuaauibue JILLSIBS USPPNS Aq B0IAJBS | 10 SBOIISG 4O
Aue 1o)e ajetpawi| Bupoluop owm? DSAM * | 19npUcO PINOYs SN ‘JUsAd dlwsies A1aAs ISy e Aiddns Jeyem ui uondrusiq | Aupgiuieisng uonN
spodey
ybnosp | Buuoyuopy PIBIA » )
peonpur-ebueys-slewno Buuoyuow Winoip peanpul
Bunp uonoe ajelpewuy | 10} PEZIIIGOW SIUN0SSY Apog [eoo] | -obueyo-sjewnp e Buunp pue uosees Ap duy)
pue uoseag Aig Supng | vewnH Jo  ISQUINN e 8yl ® OSNA | W Aleoedse A@sop pialA Jojuoul pInoys JSNM
spodoy *1a1em Bulunsuc?
siseg Ayuow | Buuojiuop JSNM OSNM *dSM Jo uoneawsidw) sedoid g Bupoiuoy « SUBWINY U SSBU|| SNOLGS
Buisned suixo) aonpoad
*ISAM U Ag ABW yoIyM JIONISSEI BD|AIDS yyesH
(erowsy pokoidep wea) Bunesedo auy Aq sjeassiur Jeinbes u ywmoub aebije anssaoxe o) slawnsuo)
siseg Apuop | eebpy  Jo  Aousenbaly SN | 18 Soasesel sy uiim umolb sebly 10 Buirowey o | PESI Aew “MQW%MMM%MM_“«MW
syodey uotsiusdns ay ut AlenBa
siseg Ajyuon | Buiiojiuow oSNM osNm OSMIM U Aq Bunojuopy Jenbey » | U ur Aenbail
uoionsuod s[EDIWSYD JBYlo
J0 uonajdwod Joye Guuel] jo ISNAM o But |ED) cm;m_p____how
Wby uonesado 0} soud | sydesBoioyd B seuN | P OWd'OWdY suuojyo Buipuey 1oy siojesado ulell e _W.._“..,_mohucm."._eu: wos_.__o__&
Buisoq ﬂwﬁmrﬁhww_m“u j0 ubisep eyenbapeu wouy
9 sBumesp Buisie  spiezeH yleoM e
Bupiopy  JOpEIUOD e oxew
sbuweld OWSA %O |
uoponisuo) buung | ubiseq pefeloq o| WJ'IORERUOS |  SLLOYD JOj HUN BUISOp ,PASNOH, JO UOHEIRUSA ¢ jo uonoejoid jenbepeu

dSSH wolf fo roday FI1




651 AC NODID3VL

W 0 Buung SIS 0 JOqUINN + 9SNM Riddnes J518M 34, 40 SoUBUSILIBW SBNECY ¢ BB oo panoidun | eueIBAH § uleoH
T i eseyd uoneredo (q
‘porzad uononNsuod aigua sy Buunp ﬁ, ;
-0je sjuesnelsal g [eloy ‘sdoys es) ‘'sal0)s 41500165 I
uopon;suo vodal JSNM 9 SeINISS [230] O} UBAID B4 JIW OS[E Ajuold o @
: 2 Buuopuow ISNM * R JORRAUGD : %
poloid Buung s00g 607 ‘ONST “$leudjel n@J\ /A
sjeus SIOPBHUOY - 10 UOHONIISUCT o Wawamaoxd Bunnp sonpo.d ) o
IEUSEN 0 [es0] auy 03 Aoud aatf 0} JOPENUOD PUBLLLOISY » Ayunoddo ssauisng | -, “F ﬁ__w:n_
'} 9pey |ed07 padueyuy | g eped] {8007
5 Hodai poliad uojongsuos aiosd ay) Guunp sioyiom
ULoOYUOW JSNM » ISNM ay) o} Builien uo spuey senfial JO uoisIAoLg
co_%o:._m_mc”o sydesBioyd 2 100ENUCD
1iold Bukng Buiuies UO SpueH ‘SIS ‘poued uogonssuco ey Buunp
anpayos PNPUD JO ap0o pue ueld yiom sadord e Bunely «
SJOAA SICIDEQUOD » Juswsoueyul IMg
Hoday
Buuopuoy EE_MM..__%.M * o8N "$10qB| 2B} SB ||oMm se
LUOONOSUO?) w1 pokoidwa sin mBm_ % JoREN %w ajew yjoq o) sebem Jo uoisinoad e Ainba ansug «
weloid Buung (220} JO Joquuiny = ‘owsa ‘gigqigsod se e se dnosb
yoog 6o mmmo_____fn_ ..03::,%:% uawom 0} Aioud ybiy BuwiB
SISHOAA SI0)0BIUOYD) » ajdoad j2o0| Aoidws EJUO0D pUSWILIOoD
PHOM SIOIOERUOD 99 18901 A0Iclue 0} 400 P ye uojjessussy JuswAojdwg SLIoou|
aseyd uonannsuon (e
JUSLWILICIIALT JILWIOUCDS0[20S U Joedulf |
gjoedw) [ejoysueg g
pouad
uoponysuod yoefoid jo | noday Bulojuow ISNM ISNM ‘OSNAA J0 wewabeuew Jadoud ybnoay
uonejdwos ey jaye by SSOUSAROaLe yIm W 9 O Jenbas Ine Bukued e
podey
Buoyuop JSNM *
aseyd swesboxd
uonelado jo abels 2w LoNS JO SN » ASAM
Bulng pue uonaNNUS0D sweiBosd swesBord Buipjing Ayoeded
afosd Buung Buipling Ayoedes pajejos  oelosd snouea  ybnody  soueydwog
Jo sydesbojoyy Aoljod pue Apoedes [euvonnigsul Buveyibusnce
jo Aguanbaiy

JSSAL wnff fo 1odoy FIT



091 Al NOJI/O3AV.L

2107 APMS pidi4 33f :ounog

sBujeaw Jo saynul . sBuesw Apunwwiod
umEE_wo.ﬁ peeles pafosd pue swelboud Buipjing Ayoeded
. Buiping Apoedes snouen ui ejdoad Jood pue uswiom Aeradsa
eseyd W2 O 10 m.cam._m.ouo; d oSnm + aidoad Jo dnoib pebajiaudiepun BuAjoAl] e wsuLemodwy je1nos SNJEIS BIOS
oSNmM -sdnosb ajewsy yum Buole HSNM
JO SiequISLL JO IRQUINN - * ut sdnosB 9jqesauna 0) usaib eq os[e JIm AJuoild »
Apouiny i
sn pue) pouued AjjeBo| |eoo] . BOIE SU) L) seniAnoe Juawdojeaap
Suun » Auedosd Jo elElS » puej Jadosd ybnowyy uogeziueqn Bugoword » Aunpoddo p
W3 O bulng sPSIA uonoadsu| gjuauodwoo 2|LIOUDDT BSEAIOU| woues3
SIS JO JequINp « Aiddns 1a1em oy Jo soueusjurew sejnbes uunsu3
DSNM #
podal
Suuojiuow DSNM »
SUSIA uonoadsy|
Jo sydesiojoyd « 10B)Ul 918 SIBUS] BY) pue Ajoows sejesado
S)SIA uonoadsu| 108fosd 8y} yeuy) 0S SuUOp 39 PINOYS SjudLIodwod

dSSH Wil Jo 14042y T




IEE Report of Hlam WSSP

1.4 Environmental Monitoring Program

395. 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.

396. 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 46 presents the indicative
environmental monitoring plan for the project which inciudes relevant
environmental parameters, with a description of the sampling stations,
thefrequency of monitoring, applicable standards, and responsible agencies.

Table 48:Environmental Monitoring Program
.................. Field.\ 4 stag c - S .' - . ponsibllﬂ*y
e e e e - :"2"4-'hour' e e e
quality constructio | SO2 locations monitorin Ambient
nto NOx » Along water g once in Air
establish transmission a season Quality
haseline main 1-km (except Standar
¢ Constructio interval from monsooh ds,
n phase PTWs s} for the 2003
« Construction constrgcti
campsite on period
locations
2. |Noise « Prior to Equivalentday | « PTWs +« Oncein a | « National |Contractor
and constructio | and night time location season Noise
vibratio nto noise levels + Along water {except Standar
nlevels | establish transmission monsoon d
baseline main 1-km s) for the Guidelin
« Constructio interval from constructi | es,
n phase PTWs on period 2012
« Construction
campsite
locations
3. |Water | e Priorto TDS, TSS, pH, | « Adjacent to o Twicea | e National |Contractor
quality constructio | hardness, BOD, | construction year (pre- | Drinking
nto fecal coliform, sites (to be Monsoon Water
establish total nitrogen, identified by and post- Quality
baseline total the (DRTAC monsoon) | Standar
« Constructio | phospherus, or DSMC)) for the ds,
n phase heavy metals, entire 2006
temperature, period of
DO, constructi
hydrocarbons, on
mineral oils,
phenols,
cyanide,
temperature
4. |Survival | « O&M Survival rate ¢ In the areas WUSC
rate of phase D shhere fe-
Gl §
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11.5
397.

308.

399.

Source: IEE Study 2018019

Institutional Capacity Development Program

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.

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 “leaming by
doing.” After the engagement period, there should be continuing periodic training
of new persons to ensure that the capacity of WUSC is sustained. The cost for
monitoring during operation is based on the assumption that a licensed laboratory
will be engagedin both the monitoring requirements and to train WUSCs. A Water
Safety Plan is included in the project design and will oblige the operator to carry out
water quality monitoring accordingly. The amount of 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.

The contractors will be required to conduct environmental awareness programs
and orientation to the workers before deployment to the work site. The proposed '
training project along with the frequency of sessions is presented in Table 49. The
Environmental Safeguard specialist & EMP Field Monitoring Staff are responsible
for organizing different training programs for Environmental Man3 Bt o
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Table 49:Training Program for Environmental Management

L pastruction/prior to
i construction B _ _
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
Environmental 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 ADB requirements
¢ Incorporation of EMP into the
project design and contracts
Duration 1 day 1 day tdayona
regular period
to be
determined by
PMO, 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
Source: IEE Study 2018/019
11.6 Staffing Requirement and Budge: W
400. Staffing requirement will i l,lde\ \,(y)éputlzmg a DWS% %ﬁM’

st
¥y

ds ofrcer {ii) deputizing WS%Q}”#

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

401. The Costs required for implementing the EMP will cover the following activities:

(i) Updating IEE, preparing and submitting reports and public consultation and
disclosure;

(ii) Application for environmental clearances; and

(iii} Implementation of EMP, environmental monitoring program, and long-term
surveys.

402, Environmental monitoring during construction will also be straightforward and will
involve periodic site observations and interviews with workers and others, pius
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.

403. The cost of mitigation measures and surveys during the construction stage will be
incorporated into the contractors costs, which will be binding on him for
implementation. The contractors will conduct the surveys.

404, 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.

405. The indicative costs of EMP implementation are shown in Table 50 given below:
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Table 50:Indicative Cost of EMP Implementation

$. No. | Local Level Monitoring & Mitigation Measures Mitigation & Monitoring Costs
A. | Local Level Monitoring Measures
a) | Air quality Monitoring 150,000.00
b) | Noise levels Monitoring §0,000.00
¢) | Water Quality Monitoring 50,000.00
B. | Mitigation Measures
a} | Impacts on Physical Environment
1. | During Design Phase
i. { Soil Erosion and Slope Instability
Incorporate measures and sites for handling excessive . .
spoil materials No Additional Cost Required
Incorporate drainage plan in final design No Additicnal Cost Required
. | During Construction Phase
i. | Soil Erosion and Land Surface Disturbance
Proper Backfilling No additional cost required, Separately
included under Miscellaneous ltems
Slope Protection Measures (Gabion Walt Construction, No additional cost required, Separately
Retaining Wall etc.) included in Detailed Cost Estimate
ii. | Spoil Disposal 20,000.00
iii. | Air Pollution
Excavation Segmentation Plan No additional cost required
Watering of dry exposed surfaces and stockpiles of 100.000.00
aggregates at least twice daily Y
g.tmllrzmgl)gatlon measures as mentioned in section No additional cost required
iv. | Noise Pollution No additional cost required
v. | Generation of Construction Wastes & Solid Wastes
Waste Management 160,000.00
vi. | Accidental Leakage or Spillage of Stored Fuel/Chemicals | 50,000.00
vii. | Impact on Land Use Pattern No additional cost required
viii. | Disruption to Natural Drainage No additional cost required
ix. | Haphazard Disposal of Dismantled Debrig
No additional cost required as it has already
Segregation, 3R Concept, Sale to Scrap Dealers been mentioned in v
b) | Impacts on Biological Environment
l. | Construction Phase
i. | Impacts on Flora & Fauna
Awareness programs to the construction workers No additional cost required
Revegetating disturbed slopes & grounds 20,000.00
Others as mentioned in Sub Section 8.1.2.1 a) No additional cost required
ii. | Impacts on Aquatic Life
Provision of temporary but well equipped toilets at
worker's camp 200,000.00
. No additional cost required as it has already
Solid Waste Management been mentioned above in V.
iii. | Forest Fire
Prohibition on buming dry grass or debris No Additional Cost Required
Keeping firefighting equipment stand by within the - .
construction sites No Additional Cost Required
Provision of safety trainings regarding forest fire to the - .
construction workers prior to construction No Additional Cost Required
. | Forest Encroachment
" 1 Strict & Regular Monitoring during the entry of workers - BT,
fot the construction workers No Additional Cost Reg g,
Mobrllzatlon of the concerned communl forest épubs No Additional Cost REW

Sl
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8. No. | Local Level Monitoring & Mitigation Measures Mitigation & Monitoring Costs
Legal Provision along with imposing fines as punishment - .
foﬁhose respc:ms.ilztleg for forest enc?oachment No Additional Cost Required
Provision of trainings to the construction workers to " .
provide support in controlling encroachment. No Additional Cost Required
Il. | Operation Phase
i. | Impacts on Aquatic Life
Strict monitoring to the operators involved to discourage | No additional cost required, It will be
direct discharge of the effluent to the water bodies. managed by WUSC itself
No additional cost required, It will be covered
Proper Implementation of Water Safety Plan (WSP). by cost of Water Safety Plan
¢) | Impacts on Chemical Environment
|. | Construction Phase
i. | Impacts on Water Quality of nearby rivers
Appropriate design of Septage Disposal with well- No Additional Cost Required as it has already
equipped temporary toilets been mentioned in
Dlspo§|ng of spoils or excess soils as free filling No Additional Cost Required
materials as soon as possiblie
Locating temporary storage areas on flat grounds and 50.000.00
away from main surface drainage routes T
Shielding temporary storage areas with sandbags No Additional Cost Required
Implementing eco-friendly solid and hazardous waste No Additional Cost Required as it has already
management, disposing them promptly heen mentioned above in v.
Providing adequate water supply and sanitation facilities | No Additional Cost Required. It has to be
at work sites. managed by the contractor itself.
Strict supervision on the behaviour of workers for the
waste management as well as sanitation behaviour and | No Additional Cost Required
monitoring the workers to manage the wastes properly
Strict & Regular Monitoring during pipe laying works No Additional Cost Required
. | Operation Phase
i. | Impacts on Quality of Water Stored in Reservoir
Proper Implementation of Water Safety Plan (WSP) Neo Additional Cost Required
Removing of Algae grown within the reservoir at regular . .
intervals gby the%pergating team deployed by the WUSC. No Additional Cost Required
ii. | Impact on Water Bodies
Disposal of raw sludge to the appropriate landfill sites of . .
thel:;aoropose d proj ectgtown pprop No Additional Cost Required
Use of raw sludge for agricultural land No Additional Cost Required
Avoid direct discharge of the raw sludge to the water
bodies through strict monitoring to the operators No Additional Cost Required
involved.
Proper Implementation of Water Safety Plan (WSP) No Additional Cost Required
d} | impacts on Socioeconomic Environment

Design Phase

Structural Instability

Proper design of earthquake resistant structures as per
standard and code of practice.

No additional cost required

Health & Safety of Community & Workers

Training on Community Health & Safety Hazards by
DSMC by disseminating information in regard to this
through training manuals, photographs & documents
related to safety

No additional cost required

Damage to the existing facilities

Construction Phase

Community Health & Safety Hazards

Contractor’s implementation of EMP

No additional cost required

Adequate lighting, temporary fence, reflecting barriers
and signage at active work sites

100,000.00

Contractor’s preparedness in erpepgency refponse 225,000.00
Adequate dissemination of GRM afidTefitracie’s _ , | No additional
s - g%
A
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S. No. | Local Level Monitoring & Mitigation Measures Mitigation & Monitoring Costs
observancefimplementation of GRM
ii. | Worker's Health & Safety Hazards
Provision of PPE to workers 150,000.00
Other Mitigation measures No Additional Cost Required
iii. | Traffic Congestion No Additional Cost Required
iv. | Disruption to Local Vendor's Business
Prompt Backfilling No Additional Cost Required
Provision of Planks to provide access to shops & homes | 25,000
v. | Mobilization of Child Labor Ne Additional Cost Required
vi. | Impact on Sustainability of Works
Engineering Investigations after any seismic event, if any | 150,000.00
No additional cost required as it has already
Emergency Preparedness Response been mentioned above in xii)
vii. | Damage to the existing facilities
Monitor construction workers to adopt carefulness and to - .
strictly follow the layout drawings. No Additional Cost Required
Reinstatement Works of the damaged existing paved No Additional Cost Required. Its costis
roads if any separately included in Cost Estimate.
lll. | Operation Phase
i. | Oceupational Health & Safety Hazards
. . . No additional cost required, it will be
Installation of clear, visible signage managed by WUSG itself
Setting up of mechanism for quick response to spills of No additional cost required, It will be
chemical and hazardous substances. managed by WUSC itself
" . No additional cost required, It will be
ii. | Delivery of Unsafe Water managed by WUSC itself
No additional cost required, it will be
iii. | impact on Consumer's Health managed by WUSC itself
iv. | Non-sustainability of Services or Completed works

Yield Monitoring

No additional cost required, It will be
managed by WUSC itself

Engineering Investigations after every seismic event if
any .

No additional cost required, It will be
managed by WUSC itself

Strengthening Institutional Capacity and Policy
Compliance through various project related capacity
building programs

No additional cost required, It will be
managed by WUSC itself

Carrying out regular O & M with effectiveness through
proper management of WUSC,

No additional cost required, It will be
managed by WUSC itself

Total Cost of Local Level Monitoring & Mitigation Measures

1,500,000.00

Source: IEE Study 2018/019
Note: The breakdown cost is based on similar profect experience however independent cost
may later without altering the total cost.
Similarly, there is no requirement of additional cost for the proposed augmentation measures
as this will be managed by either Contractor or WUSC or DSMC itself.
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406. The above given table shows that the total indicative cost for EMP implementation
in NRs. 1,500,000.00. This has been included under provisional sum in BoQ and
this total cost includes local level monitoring cost and mitigation costs that also

includes necessary environmental mitigation measures for the anticipated impacts

during the entire construction period.

407. The environmental management wili be implemented during the detailed design

phase that will continue through the procurement, construction, and operation
phases. Table 51 & 52 given below presents the indicative timeframe of key EMP
activities aboutproject implementation schedule & the proposed topics for Capacity

Building/Training respectively.

Table 51:Environmental Management Implementation Schedule

PROJECT IMPLEMENTATION

Detailed Design & Bidding Documents Q2 Y0
Procurement Q3 Y0
Construction Q4 YO -Q4 Y2
Contractor Operating Period Q3 Y2-Q4Y3
Handover to WUSC for Operation Q3Y3-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)
L Monthly EMR for project's Monthly Progress - 8" day after effective month
Report

- Semi-Annual EMR during construction for
submission to ADB

- 8™ day after effective 6-mo.
period

Annual EMR for submission to ADB

- 8" day after aneffective year

Before Construction Mobilization

1. [Finalization of EMP, (if applicabie) revision of IEE Q2 Y0

2. |ADB review & approval of revised IEE & EMP. Q2Y0

3. Obtaining Government's approval of {EE Report Q2Y0-Q3Y0

4. Community preparation (including disclosure of Final | Q4 YO
IEE & its EMP)

5. Establishment of baseline data (as set out in the Q4 YO0 (shall have been done
EMP) before award of contract)

6. |Preparation of C-EMP by selected Contractor, Q4 Y0, before Notice to
review of C-EMP Proceed is S
Against SPS-compliant EMP. given G oeu

Construction Period

Mobilization o Demobilization

1. |mplementation of mitigation measures and conduct
of environmental effects monitoring following the C-
EMP.

Q4Y0—-04V2

2. [Submission of Environmental Monitoring Report
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(EMR)
- Monthly, by Contractor 5™ day of the month following
the effective month
- Quarterly, by Contractor or by Licensed Laboratory | 3" day of the month following
the effective quarter
Operatlion Period (potentially could start even before
DLP is over)
1. |mplementation of mitigation measures & monitoring | Starting anytime between Q3
ctivities as specified in the EMP Y3 &
Q1Y4
2. BSubmission of EMR anytime between Q3 Y3 &
Q1 Y4
L Monthly, by Operator 5™day of the month following
the effective month
- Quarterly, by Operator or (if applicable) by 3%day of the month following
Licensed Laboratory the effective quarter

Source: [EE Study 2018/019

Table 52: Proposed Topics for Capacity Building/Training

B r—

" 1. | By Environmental Specialists

1.1 Legal Framework ' DWSSM, PMO, Early stage
« [Relevant naticnal laws, regulations & standards WSSDO, ICG, of Output 2
on EA& management
= ADB SPS 2009 RMSQ, WUSC
(15-18)

= EAS review procedure under the Project
1.2 Environmental Assessment

= Rapid environmental assessment

» [nitial environmental examination

1.3 [Some Aspects of EA Process & Environmental
Management

« Meaningful consultation & info disclosure

« [Grievance redress mechanism

= [Environmentally responsible procurement

» 0ccupational & community health and safety

1.4 [EMP Impiementation, part 1 DWSSM, PMO, Early stage
* [Institution arrangements & responsibilities WSSDO, ICG, of Output 2
» Envirenmental quality monitoring RMSO, WUSC,
» Emergency response (15-18)

1.5 [EMP Implementation, part 2
| = PPerformance monitoring & indicators
» Environmental monitoring report

e
’_{.‘; W e, )
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2. | By External Expel;lﬁ

2.1 Other relevant topics, such as: MoWS, DWSSM, During
A Good engineering and construction practices as PMO, ICG, Project's
mitigation measures
B [Climate change adaptation (applicable to WSSDO, RMSO, | CapacityDevt.
ligible 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
ector policy, development plans, and programs
D er relevant topics that may be suggested by

oWS, DWSSM, PMO, ICG& WSSDO

Source: IEE Study 2018/01%
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408.

409.

410.

411,

()

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) as well as Ministry of Forests & Environment (MoFS) under
Government of Nepal will also undertake monitoring process through random field
visits to review the project performance.

RPMOs will submit monthly monitoring and implementation reports to PMO, who
will take follow-up actions, if necessary. PMO will submit semi-annual monitoring
reports to ADB. This report will be based on the Sample Semi-Annual Monitoring
Report Template given in 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 wili 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:

conduct periodic site visits for projects with adverse enviiis

impacts;.
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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
envircnmental 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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3, CONCLUSION

412.

>

The IEE study indicates that:

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

The proposed project will fulfill the increasing water demand of the project
town regarding the reliable water supply system. it will definitely address the
issues raised by the hardship that people of the project town are facing for
safe, reliable & potable water for years.

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

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 stimutate this impact to occur are
propery 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 responsible
construction practices, will be commonly used at construction sites and the
contractors will be aware about it. Hence, mitigation measures would not be
difficult to implement.

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

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.

If the responsible body mentioned in the EMP matrix shown in the Table 47
properly takes up the responsibility for the implementation of mitigation
sures for the likely impacts resulting from the vario%s clivities of the

&
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413.

decades.

project, then, the 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.

Construction of 3 public toilets within the project town will improve the public
behaviour regarding safe & civilized sanitation practices. It will help to
maintain ODF status of the project town.

None of the anticipated environmental impacts of the proposed project 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 IEE study fulfills
the requirements of |EE criteria. This IEE thus fulfills the policy requirements
of both the ADB and the GoN. This indicates that |EE study is sufficient for
the effective implementation of llam Water Supply & Sanitation Project.
According to the detailed engineering design report,the overall exercise for
financial and economic returns for the sub-project indicates that the FIRR is
positive and the EIRR is higher than EOCC. It also shows that the cumulative
cash flow is positive after repaying the debt. The tariff rate per month of the
household is within the affordability limit of the household income under
different strata, which is less than 5 percent of the household income of low
and middle-income groups.

The project is considered as risk free in response to sensitivity analysis as the
results of FIRR are positive in all the cases. This indicates the viability in
terms of financial and economical aspects and it is worthy of investment by
the concerned agencies.

The IEE study shows that project benefits outweigh the risks and these
potential risks can be overcome through proper planning and management.

Based on the above findings, the classification of the llam Water Supply and
Sanitation Project as "Category B" is confirmed, no further special study or detailed
EIA needs to be undertaken and people of llam Municipality will get rid of the
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ANNEX 1
APPROVED TERMS OF REFERENCE (ToR)
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CHAPTER)
NAME AND ADDRESS OF THE PROPONENT

This ToR Is prepared to carry out sn Initial Em nemtal Exsmication (JEEY of fiam
Town Water § 3 Sanitation Project. TOR for (2B study of this Praject is neaded
as # refereneeto BPR 1997 (amendmens 20073 The project propotent, Thitd Small Town
Water Supply and Sanittion Sector Fraject (18 WSSSP} of Government of Nepal,
Department of Water Supply and Sewerage {HW vy of Utbes Developenent
MDY, 59 & for the preparation of TEE repont,

Noame of Proponent:

Project Manugement Office

Third Smali Towss Water Suppiv and Sanitation Sector Project
..... went of Waier Supply and Sewerage Minisiry of Urban Develupment Gove

s of the Praponcat;

; Panipokari, Kathmandu

Tk 977 1 442388, 977 1 4437348
Fax: 977 1 4413280

( Esnail: info@istwessp.povnp

Website: Wi ssiwsssp.gov.np
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CHAPTER §
CEKGROUND AND DESCRITTION (3 PROJECT
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ANNEX | LOCATION MAP OF PROJECT AREA
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ANNEX 2: SAMPLE FORMS, FORMATS AND REPORT TEMPLATE
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ANNEX 2A:RAPID ENVIRONMENTAL ASSESSMENT (REA) CHECKLIST FOR ILAM PROJECT
AND PRELIMINARY CLIMATE RISK SCREENING CHECKLIST FOR SAMPLE PROJECT TOWNS

4 %ﬁtia{ . 4-'.».. Rr T i

|mensures.

Country/Project Title: NEP: Urban Water Supply and Sanitation {(Sector) Project

Project: llam Water Supply and Sanitation project

ScreeningQuestions | ves  Ne | o
R G Remarks

A Project Siting:ls the project area

Densely populated? v
fllam Municipality has moderatg
population density.

Heavy with development activities? v The distribution pipeline  will

partially go through the RoW in
core bazaar areas of llam
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

P I RN . P A P L
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pollution of water supply?

‘ScreeningQuestions No Cor
- Remarks

B. Potential Environmental Impacts

Will the Project cause...

Pollution of raw water supply from upstream wastewater v

discharge from communities,industries,agriculture,and

Soil ergsion runoff?

Impairment of historical/cultural menuments/areas and N

lossidamage to these sites?

Hazard of land subsidence caused by excessive ground ¥

water pumping?

Social conflicts arising from displacement of communities v

?

Conflicts in abstraction of raw water for water supply with v

other beneficial water uses for surface and ground

waters?

Unsatisfactory raw water supply (e.g. excessive |V Basic water freatment is proposed

pathogens or mineralconstituents)? under the Subproject. EMP
recommends water quality
monitoring as prescribed in the
NDWGQS & its Directives,

Delivery of unsafe water to distribution system? v Design proposes office building that
also comprises water quality
laboratory to deliver safe water,
EMP  recommends  continuing
training of WUSC in water quality
monitoring, as prescribed in the

Inadequate protection of intake works or wells, leading to | ¥ Design has considered the safest

site for intake regarding
environmental pollution and
proposes enough measures to
mitigate contamination.

Over pumping of ground water, leading to salinization and
ground subsidence?

Excessive algal growth in storage reservoir?

EMP providesmitigationmeasures.

Increase in production of sewage beyond the
capabilities of community facilities?

EMP provides mitigation measures.

Inadequate disposalofsiudgefrom water treatmentplants?

Minimal siudge expected. EMP
provides mitigation measures.

Inadequate buffer zone around pumping and treatment
plants to alieviate noise and other possible nuisances and

protect facilities? .
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L g n'g.QuestldnS'"E""":':'. Yos - No | L
e o - .Remarks . -

Impairments associated wnth 'tl:"ansmission lines and | EMP provides measures to mitigate

access roads? impacts on power supply poles in
the bazaar that are immediately
adjacent to, or onto, road
carriageways.

Health hazards arising from inadequate design of facilities | v EMP provides measures to mitigate

for receiving, storing, and handiing of chiorine and other health and safety impacts from

hazardous chemicals. improper handling, potential
accidents &for human error in
dosing.

Health and safety hazards to workers from handling and N EMP provides measures to mitigate

management of chlorine used for disinfection, other health and safety impacts from

contaminants, and biological and physical hazards during improper handling, potential

project construction and operation? accidents &or human eror in
dosing.

Dislocation or involuntary resetlement of people? ¥

Disproportionate impacts on the poor, women and N

children, Indigenous Peoples or other vulnerable groups?

Noise and dust from construction activities? v EMP provides mitigation measures

Increased road traffic due to interference of construction N EMP provides mitigation measures

activities?

Continuing soil erosion/silt runoff from construction v

operations?

Delivery of unsafe water due to poor O&M treatment | ¥ EMP incorporates monitoring of

processes (especially mud accumulations in filters) and distributed water according to the

inadequate chlorination due to lack of adequate Directives for the NDWQS.

monitoring of chlorine residuals in distribution systems?

Delivery of water to distribution system, which is corrosive | v Concem for corrosion of G.l. pipes

due to inadequate attention to the feeding of corrective caused by the chlorine content in

chemicals? treated water is low. EMP provides
mitigation measures.

Accidental leakage of chlorine gas? ¥

Excessive abstraction of water affecting downstream

water users?

Competing uses of water? .

peting O

1] .# - .n"\é -l}\ i /
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ScreeningQuestions: -~ | Yes | No

Remarks

Incréased sewage flow due to increaséd waler supﬁly N

increased volume of sullage (wastewater from cooking | ¥ There is no wastewater collection &
and washing) and siudge from wastewater treatment treatment system. EMP provides
plant mitigation measures,

Large population influx during project construction and v
operafion that causes an increased burden on social
infrastructure and services (such as water supply and
sanitation systems)?

Social confiicts if workers from other regions or countries | ¥ Expected as low concern.Priority will
are hired? be given tolocalworkers.

Risks to community health and safety due to the [ ¥ EMP provides mitigation measures
transport,storage,and use and/or disposal of matenials
such as explosives, fuel and other chemicals during
operation and construction?

Community safety risks due to both accidental and natural | v EMP provides mitigation measures
hazards,especially where the structural elements or
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?

Preliminary Cilmate Risk Screening Checklist for Sample Project Towns

g
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 climate 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 exampie all pipes will be
constructed underground no
investments will be sited in

flood plains etc.
Would the project design {e.g. the clearance for 0 Not likely.
bridges) need to consider any hydro- There are various
meteorological parameters (e.9. 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 fikely future climate 0
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 materiats)

° \'?‘. "@é‘t&s‘ éf
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Performance of | Would climat ather conditions and related Climate conditions will
Project extreme events likely to affect the performance unlikely affect water quantity
Qutputs throughout their design life time? and quality of water supply
system. The water supply
schemes will be designed to
meet the currént and future
demand. Further water
supply system will be
operated and maintained
efficiently to reduce system
losses. Water safety plans
will be implementad to
ensure water supplied is safe
and potable at all times.

Options for answers and corresponding scores are given below.

Response Score

Not Likely 0
Likely 1

Very Likely 2

Responses when added that provide a score of 0 will be considered low risk project. If adding all
responses will result to a score of 1-4 and that no score of 2 was given to any single response,
the project will be assigned as medium risk category. A total score of 5 or more (which include
providing a score of 1 in all responses) or a 2 in any single response will be categorized as high
risk project.

Resuit 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

-WHO Aie Quality Guidefines (ug/m*)
Global Undate TSt )
TSP Annual - - -
PM.o -
P¥:e
S0, Annual
10-minute - 560 -
MO 1-yegr 40 49 -
24-heur 80 . .
1diour - 2080 .
cO B-hour 10,000 - 10,000
15-minute 100,000 - 100,000
b t-yedr 8.5 - b5
Benzene 1-year 20 . : .
* o National A 1 Ak Qually Siandards for Hepa!, 3003, Obtained from Environment Statistics of Nepai 2811, awmm of Nepal,

Hationa! Planning Commission Secretariat, Tenlral Buresy of Slatistics, Kathmandu, Hepal,
** Envirpaments), Heakh and Safety Ganeral Guidelings, 2857, Internationa! Finance Corporation, World Bank Group,
N N Ay Qualty Guklelings for Europe, Second Egtion, 2008, YWHO Regionai Ofhe fur Eurapse, Copenhagen,

Pafameter that ether has na national standard value tor 24-hour ochssreation or with WHO guideline vaiue for 28hour observation as
rore siringent than that specified i the aational standards,

8.2 Noise Level Standards

(?swda%mes 2012 -
e _nurLqu dBA)

A ' oo Day B 07 96 .. 2200 )
Industrial area 75 10
Commercial area. NG 33 0 0
Rurat residential area g 40
tiban residential area 55 2 b5 458
Bixed residential area 63 13 _
Quiet area 50 40 -
Water purp 65 -
Diesel gené?ator 80 -
* Guidebnas for Communiy Noise, WHD, 19%%.
Source: Environmental, Health and Safety General Guidelines, 2007.

International Finance Corporation, World Bank Group.
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Water Quality Standards, 2006

B.3 National Drinkin

Turbidky NTU 5 {10 .
pH 85-85 one
Coor TCU 5{15) none
Tase & OO0 Would not be objectonable .
Physical
myl
mgh
moh
myd
mgt
ma!
iLe
mgh
i 4
- o
mg#
ig €5
mad
Resitudl Chiorse el
, E-col MPN/00m HecEhe
Micro Gems 13 e Coworm MPNAOOM | 6 in 55% of sampies @ken sample

* Heath.based quidelne valies
*  Eiaures in parenthesiy are upper range of the standards recommended.
4 These standards indicate the maximus and mininum imis.

A From WHG (2003) Chiotine i Drinking-w/ater, which siates that this vakie is conservaiive,

i Parametar with WHO guideline value as more siringent than natiional standard vae.

Hationat Drinking Water Guaity Standards was oblained from the Environment Stetistics of Nepal 2611, Gavernment of Hepa),
Nationa! Pisnning Commission Secretariat. Central Bureau of Siatistics, Kathmandu, Hepatl,
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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)
(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.

8. Operating Policles for TMP

The following principles will help promote safe and efficient movement for all road users (motorists,
bicyclists, and pedestrians, including persons with disabilities) through and around work zones while
reasonably protecting workers and equipment.

(i)

(i)
(iii)

(iv)
v)

(vi)
(vii)

{viii)

C. Analyze the impact due to street closure

Apart from the capacity analysis, a final decision to close a particular street and divert the traﬁiEi-%'s
involve the following steps: h

Make traffic safety and temporary traffic control an integral and high-priority element of
every project from planning through design, construction, and maintenance.

Inhibit traffic movement as little as possible.

Provide clear and positive guidance to drivers, bicyclists, and pedestrians as they
approach and travel through the temporary traffic control zone.

Inspect traffic control elements routinely, both day and night, and make modifications
when necessary.

Pay increased attention to roadside safety in the vicinity of temporary traffic control
zones.

Train all persons that select, place, and maintain temporary traffic control devices.

Keep the public well informed.

Make appropriate accommodation for abutting property owners, residents, businesses,
emergency services, railroads, commercial vehicles, and transit operations. :

approval from the ICG, local administration to use the local streets as detours;
consultation with businesses, community members, traffic police, PWD, etc, regarding

the mitigation measures necessary at the detours where the road is diverted during the

determining of the maximum number of days allowed for road closure, and incorporation
of such prowsuons mto the contract documents; :

considering how access will be provided to the worksite;

@
(i)

construction;
{iii)
(iv)

detour route;
(v)
(i)

contacting emergency servi Yapsghq als and transit au
there are impacts to their ope!

A
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(vii)  developing a notification program to the public so that the ciosure is not a surprise. As
part of this program, the public should be advised of altemate routes that commuters
can take or will have to 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 construction schedule and methods

+ ldentify initial traffic recirculation and control policy

+ Analyse adverse impact & mitigation at the detours

+ Identify routes for traffic diversions ]

+ Bagin community consultation for consensus
+ Finalise or determine alternate detours

« [dentify temporary parking {on and off -street }
« Discuss with CMC, owner, community for use

» Coordinate with theTraffic Police to enforce traffic and diversions

+ Install traffic contral devices {traffic cones, sgns, lightings, et}

» Conduct campaigns, publicity, and notify public about street closure

+ Develop a mechanism to address public grievances regarding disruptons {iraffic, utiliies, and diversions).. Ll

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 ievel meetings and city level
meeting with the elected representatives.

The ICG WI|| also conduct an awareness campaign to educate the public about the folf‘gwmg :"ssues

(i) traffic control devices in pla ’ﬂvork zoneé ngns traffic con% b Eris*
{ii) defensive driving behavior ato Mork zones; and gy

i
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(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;
(i) Educate the public about the safe road user behavior to emulate at the work zones;

) Tell the public how to stay informed or where to inquire about road safety issues at the
work zones (name, telephone, mobile humber 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. Additionai safety precautions will include the requirement for:

= Driver will follow the special code of conduct and road safety rules of Government of Nepal.

= Drivers to ensure that all loads are covered and secured drivers to ensure operation equipment
can’t leak materials hauled

= Vehicles will be cleaned and maintained in designed places.

F. Install traffic control devices at the work zones and traffic diversion routes

The purpose of installing traffic control devices at the work zones is to delineate these areas to wam,
inform, and direct the road users about a hazard ahead, and to protect them as well as the workers. As
proper delineation is a key to achieve the above objective, it is important to install good traffic signs at
the work zones. The following traffic control devices are used in work zones:

= Signs

= Pavement Markings

s Channelizing Devices
= Arrow Panels

*  Warning Lights

Procedures for installing traffic control devices at any work zone vary, depending on road configuration,
location of the work, construction activity, duration, traffic speed and volume, and pedestrian traffic.
Work will take place along major roads, and the minor internal roads. As such, the traffic. yolume and
road geometry vary. The main roads carry considerable traffic; intemal roads in the ng.c ly, areas are
wide but in oid city roads very narrow and carry ,sugefalﬁ]e jraffic. However, regardﬁ;gs where the
construction takes place, all the work zones sfio Lb@joﬁ@md—oﬂ and traffic ghifted.away: at least

with traffic cones, barricades, and temporary signs !(te ofdry ‘STOP” and “GO"). %f":f:’:ﬁ“;

LTI
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The work zone should take into consideration the space required for a buffer zone between the workers
and the traffic (Jateral and longitudinal) and the transifion 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.

/?A'\ﬂ\)‘ O/:_ﬁ‘_ ° ﬂ?fa;:l,:ll. .
. Pl v '-\ ) siafar ¥
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ANNEX 2E:SPOIL MANAGEMENT PLAN

Spoil Management Plan {SMP)

Purpose and application: SMP is to describe how STWSSP will manage the spoil generated and
reuse related to design and 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.

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 €: 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 refation to SMP are listed in table below

. Mspects | Potential impacts -

Air Quality Potential for high winds generating airborne dust from the
stock piles

Sedimentation Potential for sediment laden site runoft from spoil stockpiles
and potential for spillage of spoil from truck on roads

Surface and Groundwater Contamination of water (surface and ground water)

Noise Associated with spoil handling and haulage and storage

Traffic impacts associated with spoil haulage

Land Use Potential for spoil to be transported to a receivable site that
doesn’t have permission for storage/disposal

Design specifications Limitations on opportunities to minimize spoit generation

Sustainability Limited sites for storage, reuse opportunities :»

Lﬂ("‘l ~t 2 : %%w %Ml
'O/” -~ —L{ W}'itsIS'd-l,)l,‘\Ji‘.‘yﬁw’;;;'.ﬁ(-‘«'
\):J/ . a?%&.wzaréiaiw(ﬁﬁ@
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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
Identification of possible safe disposal sites for spoil: Those spoils which can’t be reuse shall be
properly disposed in designated areas, such disposal areas should be identified in project locations.
Such disposal areas should be safe from environmental aspects and there should be any legal and
resettlement related issues. Such areas need to be identified and prior cliental approval should be
obtained to use it as spoil disposal area. The local administration must be consulted and if required
permission should be obtained from them.

Storage and stock piling
Transportation and haulage route

Based on the above, the contractor will prepare a SMP as an integrat part of EMP and submit it to the
DSMC for their review and approval.

SUMMARY OF KEY ISSUES AND REMEDIAL ACTIONS
+ Summary of follow up time-bound actions to be taken within a set timeframe.

Appendixes

¢ Photos

s Summary of consultations

+ Copies of environmental clearances and permits
* Sample of environmental site inspection Report
e 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 EIAJEE that will be prepared for the project. It
can be adlapted lo the specific project as necessary.

INTRODUCTION

Overall project description and objectives

Description of projects

Environmental category of the projects

Details of site personnel and/or consultants responsible for environmental monitoring
o Overall project and project progress and status

*> & &

Status of Project Proares -
T I P T sc:% ;
a O |
a O O
O O O
COMPLIANCE STATUS WITH NATIONAL/STATE/LOCAL STATUTORY
ENVIRONMENTAL REQUIREMENTS _,__
No. | Project.. .| . Statutory I Emnronmental : : S.tatu.s of.f.:...__:.?_:_{;_:__ Action Réquired .
Name [ Requireménts:: | Compliance ;.
COMPLIANCE STATUS W[TH ENVIRONMENTAL LOAN COVENANTS
No.:(List schedule T S [T K B
‘number of Loan _ Complsange__ S

COMPLIANCE STATUS WITH THE ENVIRONMENTAL MANAGEMENT AND
MONITORING PLAN
¢ Provide the monitoring results as per the parameters outlined in the EMP. Append supportlng
- 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 If 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 sitg *:vci-:ujdrtlon of
erosion and sediment control measures including if these were intact followingeaay
o Are their designated areas for concre ks and,refuelmg, B

o Are their spill kits on site and if there Wte for handlmg em%
I‘Sn]‘n;ﬁ

""E‘Er
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ey “' ¢ \'.-‘-. y
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o Is there any chemical stored on site and what is the storage condition?
Is there any dewatering activities if yes, where is the water being discharged;
How are the stockpiles being managed;
How is solid and liquid waste being handled on site;
Review of the complaint management system;
Checking if there are any activities being under taken out of working hours and how that is
being managed.

O ¢ 0o 0 ©

Summary Monitoring Table

A _ ooifo Parameters. | . oLl Name of
moacts | Migation | Monitored(Asa | . L L | Person
(Lisl: from Measures | minimum those | Method of | Location of | Monitoring Who
S - momtoped) _} - Monitoring -
Design Phase
Pre-Construction Phase
Construction Phase
Operational Phase
Overall Comphance with CEMP/EMP
EMP/CEMP | cEMPEMP | | Statusof Action Proposed
_ . _ Implementation | - . C
-t . Project Partof Contract | Being = | . . | & Additional. -
No. |- R EReg _ (Excellent/ Satisfactory/ e
. . Name . Documents Implemented P_arti_ail Sat|3f cto ; """"MeaSUfeS
YN (YN) y oy Required .

APPROACH AND METHODOLOGY FOR ENVIRONMENTAL MONITORING OF THE
PROJECT
+ Brief description on the approach and methodology used for environmental monitoring of each
project

MONITORING OF ENVIRONMENTAL IMPACTS ON PROJECT SURROUNDPINGS
y (AMBIENT AIR, WATER QUALITY AND NOISE LEVELS)
: » Brief discussion on the basis for monitoring
.- » Indicate type and location of envir ﬁbrameters to be monitored
& Indicate the method of monitonng%@ _)pf\'le.nﬂ/ be used
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» 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 tables below.
Air Quality Resuits

Parameters (Government
Standards)
| ~ 802 | NC

- SiteLocation

Water Quality Results

“Gite “[Dateof |I T
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ANNEX 2G:SAMPLE ENVIRONMENTAL SITE INSPECTION REPORT

Project Name
Contract Number

NAME: DATE:
LOCATION: GROUP:

WEATHER CONDITION:

INITIAL SITE CONDITION:

CONCLUDING SITE CONDITION:

Satisfactory Unsatisfactory, Incident Resolved Unresoclved

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 T Name
Position Position
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ANNEX 3:
PUBLIC NOTICE, MUCHULKA, RECOMMENDATION LETTERS & MINUTES OF
MEETINGS
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PUBLIC NOTICE
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MUCHULKA (DEED OF INQUIRY)
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RECOMMENDATION LETTER FROM ILAM MUNICIPALITY
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DOCUMENT REGARDING CONSENT FROM THE COMMUNITY & THE CONCERNED
AUTHORITY FOR USING WATER SOURCES
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CONSENT LETTER FROM SHREE GUMBADANDA COMMUNITY FOREST WOMEN USER’S
GROUP
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CONSENT LETTER FROM MR. GYANENDRA KUMAR SHIWAKOTI
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MINUTES OF MEETING
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ANNEX 4:
SAMPLE SURVEY QUESTIONNAIRE AND CHECKLISTS
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Checklist for Physico-Chemical Environment

Parameters

Description

Topography

Hilly region with gentle slopes

Geology (Rock and Soil Types)

Precambrian to Cambrian Kyanite and sillimanite
bearing genesis, biotite schist, Metaquartizite,
amphibolites, calc-silicate genesis, orthogenesis
and angiogenesis

Erosion and Sedimentation

No such events recorded and observed

Climate Warm temperate or sub-tropical

Quarry Sites (If any) No

Land Use Agricultural land is the dominant followed by
forests and residential areas.

Air Quality Not that severe

Water Quality Moderate

Noise Level Not that severe

Drainage Network No proper drainage system
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Project: Hlaws (ossp

CHECKLIST OF MAMMALS
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Project: Tlerys Lo SSP

CHECKLIST OF BIROS
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Project: Tiawvt KIBLP

CHECKLIST OF REPTILES, AMPHIBIANS & FISHES
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CHECKLISTS FOR FOCUS GROUP DISCUSSION

A. FOCUS GROUP DISCUSSION -1

Date: 06 September, 2017

Project: llam Water Supply & Sanitation Project

Venue: llam Municipality Office

Number of Participants: 8

Purpose Statement: Information Dissemination to the participants regarding UWSSSP,
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 information 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 area?

5. Do you have any idea about the environmental concerns regarding the proposed

project?

6. Do you have any objection regarding the project activities that will be carried out at

core bazaar area?

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 EACH QUESTIONS/ISSUES RAISED

1. All the participants are aware about the proposed project.

2. According to the participants, they are in need of the improved water supply system
as they are facing hardship of water for years. Thus, they expect this proposed
project to improve the existing water system.

3. The participants are also found aware about the environment.

4. No such protected areas are known to be existing within the project area. However, it
is known that few community forests falls within the project area.

5. Their main concerns regarding the environmental aspects are Dust Emissions, Water
Quality, Noise Pollution, Community Forest Conservation, Traffic Congestion,
Obstruction to the vendors & passersby, Damage to the existing facilities and
Construction Waste & Solid Waste Management during construction period. They are
also concerned about effective operation & management and anticipated leakage
problems during operation phase.

6. 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.
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B. FOCUS GROUP DISCUSSION -2

Date: 14 September, 2017

Project. llam Water Supply & Sanitation Project

Venue: DCC, llam Hall

Number of Participants: 8

Purpose Statement: Information Dissemination to the participants regarding preparation of

technical & social survey works, Discussions regarding the proposed
project and Roles & Responsibilities of various Stakeholders

Questions/Issues:

1.

You must be familiar with UWSSSP as we had already discussed about it in our
earlier discussion program dated September 06, 2017. Now, we are here to carry out
technical & survey works of the proposed project. Do you have to say anything
regarding this?

The issue raised regarding service area is not now possible to consider as the
service area has already been delineated earlier in consultation with WUSC & local
community and for your information we have already discussed about it during our
earlier discussion program alsc. But, we assure you that all the parts of the proposed
service area will not be missed out during our survey. During survey, we urged all of
you to provide full support.

Our design shows that project components like RVt1 & Small Guard House need to
be constructed within Gumba Danda community forest area. Hence, during survey,
we want you to help us to establish coordination with the concerned community
forest users group.

We are happy that you all are very aware of the conservation of the community
forests. We are pleased to inform that our design does not involve any kind of
destructive works within the community forest areas.

As we have already discussed about the environmental concerns regarding the
proposed project in our earlier discussion programs, we like to inform you that more
or less obviously some environmental issues will be raised during construction of the
project; however, those issues will not be either extreme or permanent.

As a stakeholder, how will you contribute from your side to minimize the anticipated
environmental issues?

Lastly, what would you like to say about this project?
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FINDINGS OF EACH QUESTIONS/ISSUES RAISED

1. According to the participants, they are happy that their desire for the reliable, safe &
potable water supply is being fulfilled sooner. Now, the only thing they want is that
the proposed project should cover almost all the areas of llam municipality. They
requested our team to consider this during technical design works.

2. After giving assurance regarding service area, they showed positive response
towards provision of full support during survey works.

3. The participants assured us to help to establish coordination with the concerned
community forest users group as soon as possible. They also assured us to provide
consent letter from the concerned forest groups for our convenience. However, they
entail assurance from us regarding the conservation of the community forests.

4. They are happy to know about the community forests regarding the proposed project.

5. They still showed concerns regarding the environmental aspects that include Dust
Emissions, Water Quality, Noise Poliution, Traffic Congestion, Obstruction to the
vendors & passersby, Damage to the existing facilities and Construction Waste &
Solid Waste Management during construction period as like in the earlier discussion
programs. We assure them about the mitigation of these likely environmental impacts
by adopting the proposed mitigation measures.

6. As a responsible stakeholder, they committed to contribute to support safeguard
implementation of the proposed project.

7. Lastly, the participants expressed their aspiration to get adequate, safe, reliable and
potable water supply service from the proposed project along with the mitigated
environmental impacts.
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C. FOCUS GROUP DISCUSSION- 3
Date: 15 September, 2017
Project: llam Water Supply & Sanitation Project

Venue: llam Municipality Office

Number of Participants: 7 (including representatives of Gumba Danda Community Forest
Women User's Group)

Purpose Statement: Discussions regarding the proposed project

Questions/Issues:

1.

We all are here to carry out technical & survey works of the proposed project. As
WUSC must have already disseminated information to you all about the construction
of the project components within this community forest area. Do you have anything to
share regarding this?

We now believe that you are quite clear about the layout plan of the proposed project
within this community forest area. For our convenience, we request you to provide
the Consent Letter or No Objection letter regarding the construction activities of the
proposed project.

It will be easier for us to carry out the survey works in your presence as we expect to
get positive outcomes through your guidance during survey.

As the active members of this concerned community forest users group are present
in this discussion program, you must be well known about the likely adverse
environmental impacts of the proposed project during construction phase. Do you
have any problem regarding this?

Your fear is rational but we assure you that this wili not happen at any cost as we
have proposed the proper mitigation measures for each adverse impact and we have
also prepared the environmental management plan to effectively implement the
proposed mitigation measures. If you are still in doubt, we are here with the proposed
EMP, please have a look at this and if you have any queries please don't hesitate to
share with us

Besides being secondary stakeholders, as you are the inhabitants of this project
town, you are also the primary stakeholders or we can say "Beneficiaries". As a
beneficiary, how will you contribute from your side to minimize the anticipated
environmental issues?

Lastly, what would you like to say about this project?
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FINDINGS OF EACH QUESTIONS/ISSUES RAISED

1. They are aware about the proposed construction activities within their community
forest area. They requested to observe the layout drawing of this area to be ensured
that the proposed layout does not require cutting the trees. As per their request, we
demonstrated the layout and clarify their doubts regarding conservation of forest
resources.

2. They seemed appreciative towards us regarding the clarification of the layout
drawing. However, before providing the consent letter, they demanded to allow them
to get involved during survey works in their area to be fully ensured whether the
survey works are carried out as per the proposed layout drawing or not.

3. They seemed enthusiastic towards getting involved in the survey works.

4. They are quite aware about the likely adverse environmental impacts of the proposed
project. However, they expect us to either minimize or mitigate these impacts during
construction phase as they are in doubt or worry that the expected adverse impacts
will be overlooked.

5. After observing the EMP we had prepared, they seemed satisfied with this.

6. As a beneficiary, each of them showed their commitment to contribute to support
safeguard implementation of the proposed project as per their capability as far as it is
the matter of provision of efficient water supply service to their project town.

7. Lastly, the participants expressed their aspiration to get adequate, safe, reliable and
potable water supply service from the proposed project and committed to provide full
support d'uring survey works and construction period.
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D. FOCUS GROUP DISCUSSION 4

Date:

10 May, 2018

Project: lam Water Supply & Sanitation Project

Venue: Sandakpur Rural Municipality-Ward no. 2 Office
Number of Participants: 7
Purpose Statement: Discussions regarding the proposed project

Questions/Issues:

1.

We all are here to carry out discussions regarding the use of water sources for the
proposed project, located at your rural municipality. Do you have any idea regarding
this? If yes, please share with us.

How familiar are you with the term "Environment"?

Do you have any idea about the environmental concerns regarding the proposed
project?

Do you know that the proposed project will involve intake construction and
transmission route construction along with the tapping of water from the proposed
sources? Do you have any objection regarding this?

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?

T Fafertar
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FINDINGS OF EACH QUESTIONS/ISSUES RAISED

1. All the participants are aware about the proposed project.
2. The participants are also found aware about the environment.

3. Their main concerns regarding the environmental aspects are Dust Emissions, Water
Quality, Noise Pollution, Obstruction to the passersby, and Damage to the existing
facilities and Generation of Construction Waste & Its Management during
construction period. They are also concemned about effective operation &
management and anticipated leakage problems during operation phase.

4. They stated "No Objection” regarding the project activities that will be carried out at
Sandakpur Rural Municipality Ward No. 2 area. However, they urged to carry out the
project activities at this area with proper considerations regarding source protection
measures, source yield, prompt actions regarding excavation & backfilling works etc.

5. 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 tapping of water from the sources located at their
own place indicates their grandeur and the empathy they have for the people of liam
municipality facing acute water shortage problem. The most important issue they
raised regarding the use of their water sources is that the tapping of water from the
proposed sources should not result in deprivation of drinking.water at Sandakpur
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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.

Chilorine 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 chlerination. The DBPs formed in drinking water
depend on the nature and quantity of organic matter present as well as on the disinfectant
and other treatments used. In drinking water the principal byproducts are trihalomethanes
(THMs; mainly chloroform) and haloacetic acids (HAAs), with smaller amounts of other
byproducts. Direct ‘whole effluent’ experiments representing various uses, including
drinking water, have shown that no significant amounts of persistent and potentially
bioaccumulative substances are formed. Toxicity tests on these mixtures demonstrated
that the presence of DBPs did not increase the toxicity.

A major concern from the past was the formation of some highly-chlorinated, high-hazard
molecules, such as dioxins, resulting from 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. o
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ANNEX 6:
WATER QUALITY TEST REPORTS
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ANNEX 7: PHOTOGRAPHS
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1. Mewa Khola

2. Rate Khoia

3. Gitang Khola

4. Existing WTP at Charkhade

5. Existing Water Tank at Gumba Danda that
needs rehabilitation
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7. Proposed land for RVT 9 - private land
belonging to Mr. Gyanendra Kumar Siwakoti;

8. Existing condition of distribution pipelines

9.Training to the social mobilizers for socio-
economic survey

10. Meeting with the Mayor of [lam
Municipality

11.Consultation at former Sandakpur VDC

ward no 2 Office on May 2018 o NI |
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ANNEX 8: COMMENTS INCORPORATION MATRIX
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