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EXECUTIVE SUMMARY

Introduction

1. Charikot WSSP is one of the projects proposed under UWSSSP which is
currently being prepared to support further GoN's continuing efforts to provide
water supply and sanitation sefvices 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 (UWSS3SSP).

2. During fieid study, it has been identified that there are fifteen major existing water
supply systems operated by 17 different WUSCs in the project area. In all these
systems, the water supply service is only few hours a day. The supplied water is
not sufficient to meet the increasing water demand of the service area. All these
existing systems are independent and isolated. However, due to urbanization
process in the core Charikot bazaar area and the vicinity of the few systems of
Charikot Bazaar are overlapping in same service area. Hence, these fifteen
WUSCs has been integrated and single WUSC i.e., Charikot WUSC has been
formed to avoid this issue. This newly formed WUSC will take reign of all the
former WUSCs and will take the responsibility of the proposed project. It has also
been observed that some of thése existing major systems used to carry out
occasional disinfection. Hence, there is no provision of water treatment system in
the existing systems. This proposed project expects to improve the existing water
supply condition of the project town.

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

¥ The projects are environmentally sound,

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

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

4.  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 Envii'onment
Protection Rules (1997) with latest amendments {2017). Based on EPR Schedule
1, the Project falls within the threshold of )_,acg__\:{ities under {H) drinking water

sector that indicates that the project requir ‘only. This IEE fulfills the policy

4
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5. The proposed project is mainly the extension of the existing Charikot system. The
proposed project will extend the distribution system to new areas of Bhimeshwore
municipality (partial areas of wards 2, 4 5 & 7) which are not covered by the
existing Charikot system. Similarly, five existing intakes will be rehabilitated and
used in this proposed project. The field study shows that there is no proper
provision of water treatment facility in the existing system. Likewise, the existing
system has been providing water supply services only for few hours a day. The
existing condition of the existing system will be improved by the proposed project
through the provision of continous water supply system along with proper water
treatment system.

6. 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 Distribution System (DS).The main system
comprises of three sub systems that includes a) Sub System-1 (85-1), b) Sub
System-2 (SS-2) and Sub-system-3 ($8-3). Here, $5-1 comprises five distribution
systems that includes Deurali System, Tower System, Existing Charikot System,
Upper Dolakha System and Lower Dolakha System. Similarly, $S-2 comprises three
distribution systems namely Makaibari System, Tindhare System and Charighyang
System. Then, S8-3 comprises seven distribution systems namely Upper Matti
System, Lower Matti System, Upper Dharamghar System, Lower Dharamghar
System, Upper Jillu System, Middle Jillu System and Lower Jillu System.

Description of the Project

7. Six existing sources will be used for the proposed project that includes Jhapre
Khota, Dund Khola. Gairi Khola, Kagate Khola, Odare 1 & Odare 2. Our study
shows that out of these sources, the last two mentioned sources are spring
sources while the rest are stream sources All these existing sources are included
in Sub System -1. Apart of these existing sources, four new sources have been
proposed. Out of these four new sources, two sources that includes HCA1
{Hattichhahara at the main course of Charnawati River) and HC1 (tributary of
Charnawati River) are included in sub system 2. Similarly, the remaining two
sources that includes Ghatte Khola & Pani Ghatta are included in sub system 3. In
total, the project wil have ten intakes. Among these ten intakes, two spring intakes
and two stream intakes of SS-1 will be replaced by new ones while the other two
stream intakes will be rehabilitated. Similarly, two stream intakes for both SS-Z &

$S-3 have been proposed. According to the detailed design engjnb'eri,ng rep@
the cumulative amount of water that will be used from the sources’ : 8s:
o D, g
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SS-3 are 1060 Ips, 31 Ips & 11 Ips respectively. Similarly, seven collection
chambers have also been proposed for the proposed project.

8. Five water treatment plants have been proposed for this project. Among these five
WTPs, $8-1 comprises three WTPs among which only one SSF (WTP-1) has
been proposed for Deurali System while for other systems of S8-1, WTP-2
consisting $B, HRF & SSF has been proposed. Similarly, the third WTP is the
existing WTP referred as WTP-E will be rehabilitated to improve its performance.
Likewise, WTP-3 has been proposed for $S-2 that comprises SB and SSF only.
Along with this, WTP-4 has been proposed for SS-3 that comprises SB, HRF &
SSF in different area.

9. There are fifteen service reservoirs proposed for this project. The cumulative
capacity for these reservoirs is about 1,650 cubic meters. The total length for the
proposed transmission mains is 37.23 km. The total length of the proposed
distribution pipeline is 158.849 km. The main project components of the proposed
project are Intakes, Collection Chambers, Transmission Mains, Water Treatment
Plant, Service Reservoirs, Bulk Distribution Mains, Distribution Mains, House
Connections, Appurtenances, Guard Quarter & Boundary Wall. This project also
covers construction requirements like Land Requirement, Energy Requirement,
Human Resource Requirement, Worker's Camp, and Stockpiling Site etc.

Methodology

10.  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
baseiine information on physical, cultural, chemical, biological and social
conditions of the project town. On the basis of literature review and field study,
the Impact Area Delineation is carried out to determine the project area affected
by the proposed project activities either as Core Area or Surrounding Area. 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 is carried out to acknowledge any kind of suggestions from the
interested stakeholders regarding public notice. Along with this, Impact
Identification, Prediction & Evaluation is carried out through simple checklist &
questionnaire method and through professional judgement to determine adversity
of the anticipated impacts. The study has followed the procedures outlined in the

“approved ToR and has covered the issues delineated therein.

Policy.Legal and Administrative Framework
o o {) T o
iy '>r"-:'|(.f"ﬁ\;,f{'gh & 3
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11.

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

a) Major Law, Acts & Rules: i)Constitution of Nepal, i) Environmental
Protection Act (EPA), 2053 B.S. (1997 A.D); ill) Environmentai Protection Rules
(EPRY), 1997 AD, and its amendments in 2017 A.D.

b) Plans, Policies & Strategies: i) National Environmental Policy & Action Plan
(NEPAP), 2050 B.S. (1993 A.D.); ii) Water Resources Strategy, 2059 B.S. (2002
A.D.); iii)y 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 Policy, 2065 B.S. (2009
A.D.); viii) Updated 15-yr Development Plan for Small Towns Water Supply and
Sanitation Sector, 2066 B.S. (2009 A.D. and Amendments in 2015 A.D.)ix)
Nationat 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 Deveiopment Strategy, 2074 B.S. (2017 A.D.)

c) Laws & Acts: i) Essential Goods Protection Act, 2012 B.S. (1955 A.D.; i)
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 A.D.) & 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 Ruies, 2070 B.S. (2013
A.D.); iv) Labor Rules, 2075 B.S. (2018 A.D.) SRR
e) Guidelines & Manuals: s) National EIA Guideline, 2049 B.S. (1993 AD) ||) s
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12.

13.

14,

15.

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 priority 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
collected through literature review during desk study. However, the secondary
information is not sufficient for IEE study. Hence, the field study was carried out
to collect primary information on the existing environmental aspects.

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

Similarly, details on water quality were collected through sampling process
followed by water quality tests on approved laboratory. The test result shows that
the water samples taken from three sources viz; Hattichhahara, Odare and
Jhapre Khela 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 192 sampled HHs expressed willingness to pay for
Monthly tariff and to contribute for up-front cash contribution. This indicates their
demand for the proposed project to get rid of their acute water shortage problem.
The survey also shows that only 11.37% (437)"9f.3842 HHs fall under poor
category and only 29 30% (1124) of 3842 HHs 3 Iei_s than Rs. 7,500 per
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month. Hence, this indicates the affordability of the community in terms of
monthly income level and the expenditure level.

Analysis of Alternatives

16. Analysis on the alternatives of the proposed project is another important process
of IEE study that will help to assess the feasibility of the project in regard to
technical, environmental & social aspects. Primarily, this involves two alternatives
that includes "Without Project" or "Do-nothing" Alternative and "With Project”
Alternative. The limitation of "Without Project” Alternatives regarding continuous
water supply system, treatment system and susceptibility to water borne diseases
leads to opt for "With Project" Alternative. 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 22,755 populations as per
base year 2018 A.D. This “With Project’ Altemative analysis also involves
assessment of the most cost-effective, reliable and efficient system that can serve
the design population. During this Alternative analysis, it has been identified that
there are no other alternatives possible for this proposed project. The altemnative
analysis shows that the proposed project is a unique system and is the extension
of the existing Charikot system.

Anticipated Environmental Impacts

17.  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.

18.  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,

i) 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, i) Construction Phase and iii) Operation )
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19.

20.

21.

Here, Beneficial Impacts includes Employment Generation, Skill Enhancement,
Local Trade & Business Opportunities, Improved Health & Hygiene, Increased
Economic Opportunity and Women Empowerment. Similarly, Adverse impacts
includes Soil Erosion, Noise Pollution, Impacts on Air Quality, Surface Water
Quality, Generation of Solid Waste & Waste water from the construction site &
worker's camp, Accidental Leakage or Spiliage of Stored Fuel/Chemicals, Land
Use Pattern, Disruption to Natural Drainage, Haphazard Disposal of Dismantled
Debris, Impacts on Water 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 L.ocal Vendor's Business, Occupationat Health & Safety
Hazards, Delivery of Unsafe Water, Impact of Sustainability of Works etc.

Mitigation & Augmentation Measures

The mitigation & augmentation measures for each & every adverse impacts
mentioned above have been proposed. These measures primarily includes Slope
Protection Measures, Air Quality Monitoring, Noise Quality Monitoring, Waste
Management, Prompt Backfilling, Handling of fuel & chemicals, Awareness
regarding Workers & Community Health & Safety Hazards, Monitoring of Water
Treatment System, Proper 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 stakeholders were carried out
to identify the potential stakeholders aj n

r roles towards the implementation
of the prolect. The potential stakeholders re then involved in consultation to

dlsg&ﬁnﬁ@ja@mn related to ﬁ:;e projeet. to c,ollect their views & suggestions

and to prioritize their concerns regarding the projéct. This will continue throughout
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22.

23.

(i)

(ii)

(i

the implementation of the projects and operation period. To facilitate the
stakeholder consultation, PMO & ICG will maintain good communication and
collaboration with WUSC and the Municipality.

Grievance Redress Mechanism

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

the basic rights and interests of every person adversely affected by the social

and environmental performance of a Project are protected, and

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) RPMO social /environmental (as
relevant) officer, (4) representative of affected persons, (5) RDSMC's safeguards
specialist (social/lenvironment as relevant), (6) a representative of reputable and
relevant CBO/SHG/organization working in the project area as invitee, and (7)
contractor's representative.

Environmental Management Plan

Preparation and Implementation of the environmental management plan (EMP) is
another essential process of the |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;

(i) guiding and controlling the implementation of findings and recommendations of

the environmental assignment conducted for the project;

gi) detailing specific actions deemed necessary to assist in mitigating the

(iv) ensuring that safety recommendations are complied with.

environmental impacts of the project; and

The total estimated local level monitoring and mitigation cost
NRs. 1,800,000.00. %,
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24,

25,

(i}
(ii)

(i)
(iv)

26.

Monitoring & Reportin

PMO & RPMO wili be responsible for environmental monitoring & reporting.
RPMO will moniter and measure the progress of EMP implementation. RPMO will
submit a monthly monitoring and implementation reports to PMQ, who will take
follow-up 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. Ministry of Water Supply (MoOWS)
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
envircnmentally 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. |

In conclusion, there are no significant negative impacts of the proposed project,
and the classification of the project as Category "B” is confirmed as per ADB and
as Schedule -1 is confirmed as per Environment Protection Rules, 2054 (1997)
and 2017 (Latest Amendments). No further special study or detailed
environmental impact assessment (E|A) needs to be undertaken to comply with
ADB SPS (2009) and Environment Protection Rules, 2054 (1997) of Nepal.

TAECACON JV s



IEE Report of Charikot WSSP

PR R

T
. 7@ wfR AUl ATIRt O SREEE AR |, FE TRUSl AUEE el
TRUTAFEEAT GATAT ATl o TRAETE a1 Mo quR SIS A9 SR
fee® 99 YOTEETE WETE T B VT RCH 9@ GO quT ARG A
AT T TRUET TRAT WE UF &1 | AU SRR I TR ewda
uferarelt Prerrer Fer wedl @RTT Q9T SRS ST (TR I TR 8
2, T AAITART FAN YA AT S faite o FEr ST atafaEse
HRITT T AL A AW GATTT AT TOITeREs Ao el G TRt 3 @
X yoreiETAr @O Arqfed AaT e S warEr SR A @ § ) A ST e
qEY AT ST AR W O T i & ) W 99 qEhed T |ae @ AeT
o | Aaf, wh@E TR QTAT ERHN MENERW TEATE FRO FABE TALH BE
JUTEAERET JNEA T3S AT ST GRETH AT G | THA, AF qFrane b A TR T2
ITHET ATARTETATS T T qHEE @EYET SUWRET A AT RO O
ITHRET AR TEA TREH @ 1 A AT AfSA IONRRT WA qY TE ITHR
Ffafressr arfifrear T2a T ¥ TETE e e @@ s | 8 e
THE YT wel Hfed feer fergrhee aREar ARSI T SEUE g | 99,
AN G AR TOTeNEEAT AU T O WA REH AT § 1 aW
TR AAISTAT BT JARerd GHarHr AT Jusiee SEr qUR T e T |
3 oReaTel R S aur AU aEEREr M oA 49 TRAAEed Aoy Jeie
T JEaE g | v e Awgmn ae Thusl aEeeees §9 k00% AT A1
TRuH qren ffa e (SPS) #1 aaed R gd Tad e IwitEd e
FR=Eadr a7 TEE
» A AANARS AT YT FEEe TH AT B S
> A ardereesl awfud owme sTavTwaETR SR 11% =AW TP AT
fetre wrivwet g1
» & AT TEET B Georg g AT, meaﬁﬁawﬁw
Eo)
¢ oiggrel e e REA Sl (AR TR STE, TRISTE ey e
mwwﬁCategow‘B’aﬁhﬁmlﬁwwﬁwWmﬂ""f ‘
wﬁaa@mﬁwmmﬁ#%am&w e ﬁ'qnﬁ%ﬁ

TAEC/ACON JV



IEE Report of Charikot WSSP

ITET § BT TR FATaoirg TR0 a7 Aaad T 7 Soid TR (@) T
AT A T | qEY, yEiad dree ofpeen faee §% a9 AN R 34w
Hfa srEvEEaES WS )

Y. TEIET =B AT [T BT FoATe WEedhl TAHE R T faemia
T &l | TEH FERE TUTAIR IEIT BT AAEY THOH FAPE TARS T40 AT8T (T9F
TR ¥, % T 9 AE SHEE)TT YRANET AT AT fqaeer gt R T e |
TR, A A TS G IRdET IR AR R A g
TG | AW GO I AHIHAERT b Sad YHH RS SN AT
TFUH T | JATE, TAR T TARE AETHT AAATHT A S7E B8 wrozre =i
A g qf T aEE 1 s g 1 e i sl S saamer 9rd
I I TS e FiEd TR AN IEH @A TR SeeTerg
QR T4 |

5. Iq IR e ATET qUieeHr i gumeler Faen afvere wivwsd B 1 a9
ATAAATET P qomeh g v Prerer sorel (BDS) 3 frerer sueht (DS) e
| T9 AR T I AR A IR AR F T A a F) 97
U4 (SS-1), &) 3T TUTEl -} (8S-2) T M) IT Tumelr -3 (SS-3) WA | 77w $8-1
AT AT WO, T QUITET, AT TP TR, AiiAeedT Qrer@n YOrel T el
@ WOl T G AR quneEE AHEeT g | I, $8-2 dwud webend
Yurrell, e wuelt T =dreare yumelr e A faaRer quiiEs aeay 89 | INuns,
$S-3 AT Wifdesl WIE,Toell ATET YU, ATRTecll gRWEY TOMEAT, eectl UCWER JOITe,
T R T, W e SO T et R SO s A PR yoneiee
THEN T |

TS ferereer
9. FAHM TUTATHT TEIT TERH R @91, §8 @I, 4 @, FE @, SRR § ¥ dei
9T & A WAET TEANTT HATAHATH TAA S | AT & WEs e Ui g2 W
FEL WAET B AT AH! AR AAET WA AT @ G AT I@OHT B | Ao qo
dITEE IT GUTE -y AT FHE B | A9 dEE AR A HiaEs  ysad
L, WTHNTET A AAE T IR WeE 8 | W 9N diaee weldl HC (s
AR e R TAr @) T HC2 ( S S W ) T AT 9w
el -3 3 S R g | e, i ww d e g A
IT YOI - QWWWKW/EIWW HTHT TYAET ToEEe TEAa |
ﬁwﬁwﬁ'ﬁ’sﬁ@w —awrgéa-aas’{ ' TEAET W TFEIATS

TAECICON JV " —_— vy



IEE Report of Charikot WSSP

0.

Tt g WA TG, W T T TREETH! TRl Y | R, X I9
qUTEr - 7 3 T AT G- §F q@T W geEes wetad nRkuw & 1 e iy
feaTe Tile AR IT GO -9, R T 3 P SETAE FAN FH D WA BiAF T
THA qo%0 fret gf Fdve, N fer Wi ¥R T 94 X wRT v w@ @)
TR, TR AT ATl Hed ARSI T TR B |

TR ATAIATET AT qiE FET 9T WA heee yeE Mewswr & @1 afw e
W $gee Wol SS-1 AR Aael TS FEe FEEY SR WEEd TSI
T TR USEr & | feee (WTP-1) AR d&E TRUE § A9 8S-1 F R
TUEEAT SB, HRF & SSF ¥ Wu@t WTP-2 §&Ta ARTH T | T, WTP-E
wPr FEr WTP femme WTP @1 9iSeig T9@T JaeiaaT R TH [ s |
SETY, -2 B WO OB & SSF WHAY SUH WTP-3 Tei@ TRUHT § | T8 a1,
SS-3 Pi AMT WTP-4 T1T TRUH 8 Fas=ra SB, HRF ¥ SSF gwreeT 37 |

TH A AT qrEer RORErR (T e e aResr 8 0 A Rl (e
FENTEBT AU GHAT AT 9,540 W RE B | FROAA JATHA AAH FE A
29,330, W R T | TRNTTA e RSS! F A 455X B W R 8
AT, T BT N qE AETAE e WA STTAEEH] ST FHIE B | SR,
Iq AT WA, IO, WEE gayA, 8w fofar, Feiw s s s o
AT sravaedTESE frageTs v AEe RSeaE © )

T3

AW TR ATTEE AR GH RIS S s e gt
AT, AEFE AT T T AG-TAETH AT T AT G7FT e,
AT TS, AT T AN JFEea HURT Aa THd T WS
ST TAEY B | TE AG-TATESH TG T AT A T AUAT Fqtae
T atafueaTe TWiad s 8 iR T oaw @i aEnareEe. Jee
WFA W Ty qf afgm smer dEw o R aeEee g wene 9
THEY T | WA, TOF AT ORE A TN NEE W $ES
T MROH G | TGFT A oA TATEes] Uaegeral (aiRer T i qrmso

e WETTTRR el T, [ 7 qRieT ReE g 0 q® oo

TRASTHATAERIE THevr JHFEiTa Fie 9ades (ToR) A1 Sfmfag 4iesH ‘JTFHT

THE T |
Y A
< DE]&/@G

r'-n
TAECACON WV S I




IEE Report of Charikot WSSP

9.

ey, FEEY T TSR TaRE

RPN TTERUT AATTR Hara Garaa s e ittt Tt
AT T FAAP FATEAA R G, 0 BT AR AATET THF i fr qwatag i,
FEAA 7 VAT TREH ATITH AEEEA WS | A9 AR IR
e it a7

) W@ T, O qq1 e i) st i) areeia geem v, S 30U
9. 929); il) ATaTERYiE wRaw et f | 00y @/ 99]9) T qre giee 6"
2093 (.9, 92R9)

&) AT AT qUT WEITES ;i) TR ararEeeiT A qur e Qe " joxo @1
423); i) TTHE TG, B 0%} EF. 2003); i) IR GEAET T GEETE A6,
JUT AEAOT FEAFT 9T IEAERTS 0T, .8 080 (.7, 200Y); jv) IHOT gy
TN AEEE AT rEifae fq M jo%0 @ | R00Y); v) ufgw W= A 1w
0%} @ F. R00Y); vi) AiEw S Aifa, 4.8 2083 &9 R009) ; vi)) afgg wEd

AT T AR AT A, " 08y E A R00%); viil) WAT BT G 40T
THAETE ST A afewiisfer =y 9 frer arora fd 0%¢ (3.9 R00% 9T R03Y |

Tiwdr Qe ); ix) TRE FEIET gl aar e A g, S joR G
R0%%); x) Aied A Aifq, 49 09 @4 R09%); xi) A-ITEr Aifq, F 0 EF
09%)

) FEF T AALE : i) Avas qq WA U, [4F 09E T, §RUY); i)FTOEY wLEm
o, f9.8 2099 EH 9% qUT A 1 04y €W 99R9); i) wed fawra O,
frg covx @Eq %) V) 9 9| W, MR 0¥’ &7 /%)) V) 99 W, ME
30%% (£9 42%3); Vi) I-afTEET 09, f1® 0¥ @AW %3] vi) Aremm Al qer
fatrawe 19, 4.8 04k @7 R009); vil)) FEIET FFEYE A9 1, 1.8 053 3.9

- R00%); ix) BRER ¥ FFET U7, fE R0ts (€W 2099); x) qW O, P j0wv

o gq 3099) | Xi) T TXER F=aE i, 7.8 09y F8 2099)

Lo g) P @ R ;) SRR fe sqwq-«ramaﬂaqﬁam)ﬁw fra R0%%

. 9%59) T mﬁa'rr%@ ?owa EF. 93%3); i);

9%%3); iii) aﬁwgt i

A8

TAEG/CON IV ' i



IEE Report of Charikot WSSP

=

93

1%,

9.

%) Priferer qur ofce ¢ i) afen aramEedie oA geaie b, a0k @1
99%3); i) fava wrem gamw T e fonfrdw | fE Ro8y @4 R00Y);) i)
TR RS i fvE e genne fonfrdm, S e, 0w 39
099); iv) e @ft wAw Rt fE j0ss EF 309R); v) WIS AR
wifT fava wreer dear gy |, fF joud @& 9%%%) T vi) “Afed yraiaierar
QT AYAATET S0 ARET a9 &7 FART T qEAA Friy-09y”

TAA AT

qEied AT GeAted ararEdei TEEE a9 A SRS ArrEReny
TEETET GATTENS! W U9 49 ATAT WEH aAe qrarad  SEdrEn
AFER T aEAraE WE | a9 GEEE, 39 IITHl Rl diEe deee
ATARATRT A qAER0E S qEdl e I RS § | Fui, IR
arR ofweer @tr @ e e qate 3 0 qwd, FEw e
AATATAY TTATHE TEB! ST THAT T @A AAAT AT |

AT AAATH AT F) AAGF  AENT T AT AT, W TEEE
AT, TGides, WA, AH URGLENS JqEe, qFT Faeaded, @)
Sfas aramERw s Ty, g i i, TUEiE AT fm, S A AEvad
frarmes Tmw YT, REA =@iaez, froaw fig owr wnivg @ awtwe feea
T AT TR Yeherd AT | AT AATHA FT Ui AR 80T TRt et
HEAATH FHHT TFATH G | TAN, AFAATE Fe1 FTAAES AL AT FE JOEIF
T SRR W T |

TARTATTHT TEE TiRET | a9 qdee RIS, ISR T ShTY @idrare Hehiea g
AATHT q AETUF ARNEET RS WA [URTRH A9ETS (377 o0 S@a 8 |

it e aE, atde ffrraresfren qar dw, seEfre qaires sl @ty
Pravures AraRr gy GREAT €2 wrgfr wEewr 7 wniey dTEr sSiEE Aea g

it | 7 & Fetr Tl Wi e Rt gegwar, aim TR dre FﬂﬁT .\

Wﬂ?hﬁaﬁmaﬁqﬁwnﬁﬁnmmﬁm e o

TAECNCON JV




IEE Report of Charikot WSSP

q%.

9.

s

YETHT AMGEETH TEANAT AR @A Gobd EE | TR, A0 35 ¥
TR W 99.39% (¥39) foe a9 A=A WA TWIUH F A R.30% (19¢) wegdw
gtq afenm $.9,400.00 WY FH GHEA TH TWICH G | 999, 99 HIEGE AF T A
TN ST FEAHIT ARATATE AT JHETAHT IETHATE T T |

Jvfs frwor

YA STATSHATR ABioTh Fveraer, 79 WRI® aremaRoiir Toeqret s q&r qiear &
T AT, ararauiiy a7 ATHIAS THEeEl TN Hl TH ATIAATR qReaars
AN I W RAGES | THATT, TH GREAT AT “ATGTAT (A7 Foepes T “omg oy
e fapen S qF Fapouge wWEN ARTH B | WRR @WOET JOITE, TR
‘e qfEE” e I AW IE WIS B | e agorrs g
FIGRETH HAT AT AT ded” e e mRug g | aehr aw 09s3
AR IR, OUY T HEATH Fvaasi, wE, R T e 9 e giaarste
W Y@ T g e fewree v e Swtas fremee e g
“HTETAT e Aploqes favaaur ywra fere SAEIeTE A4 wRH T "o qentr
AN TSN, @i T TWEase Ioiie! qedied auiasl S | a9 JEies
fredraornl  srafwn YT AT W ® 9 feotge qda el aheme
TROH T | TN SATATAAT TF ATGATT TN AUHT T o TiFre qoneiesr faanaa
T AUH TF TH(AF [qveoorer JGTTH 3 |

JAAING ATAEa TSEaes

AT AAGAR] HIUAT UHAA TRUH AAFEEeH] TR fqvoaue  geamaa
AETSATH TRUTHETY e g e TAEEEE e a9 qEeEe o
AL RAES | ST @i Y9rE qeate by, € 1 9823 9 ER a9 aRes
vy wica FART T A qArEiTe awraesEl wEia, dmr 7 g faer = &
TWTAETH HEAHT TN | A1 qeAdTe Toad TATa®l T IUATh g0 {af I
T 97 Wgd T |

A AR At FarEEErs e MAd THcAs T ERTOHE Weed! AR

T I T AREH G 2 F) A e ¥ @) gigee o ) A i afw

TRAIAE AF AAEHH, g9 | A =R

TAEC/ICON JV

SR

v



IEE Report of Charikot WSSP

<.

0.

.

AATAT R IRTE g 99 A= $) feengn =wew, @) Hutw wwe 7 W s e W)
JHAY B |

77l ANEIIE THEET ST AOTIR ST, B gfg, T SR q9r SATiE
HAEET, YU @ed a1 TTARIE, afdF qaaeeen 4fg, Wiewn quihEor &
TWTAES AHTEN S | AT, E, AT TN, ATAT T THIE, WAET Greirepl IR
o gwrE, FrEi & ud winw faf e SRR AT U BER OEE IO, ISR
TRUPN S /TR AHAF FgTae, AHT TPl g O garE, WA g
TE, Wl ATATHT T O, FARIRT q9T IRl T TETE, e A O 9,
I AN, AV ATTEUA, AAABHT ADATETH GFIH AT GH 99T, et
AUGRY TRUPT TAH [ORATHT G T, FTAACAE A, ARias @es ¥
PrbaTh! STAATEE qEAY, T e 7 GRATHT EAEE AfaTes, I FearEm
faaeor, AR FTAREH FEACAUT OF WO FeAts STer WHIaes giade I i
TR T |

g i 2 M ) O e Bk d S A KB

At Sfefed goie ool TRTER ATEROT TNTIEEEl AT qUT e
TEETE! 3E-fIFEE JUAEEH YT URUH @ | A IuEes qwiva qera: R
ey, W9 AR O, TR 9T WA 3T e, AR q9r AEiE [
TE T W AT GOET TR AaaEs FEENesel o, Tl T
JUITEErR! ST, TR I AT TN T SIIET AT S | A A
ae & W e v aitgan g At @ wenfaa fefvge Sfe S sATeE 8w
HTAAATET FTATOT FAT T SROTAT EA Feor@ATd TR AHETETH ATHAT T
B 1 A, mﬁammﬁmmmqwmﬁmﬁxm
fafer fafirr S gle-faeree sumess oft g ey ) '

T VAT, e an qeenfien

me{awmwmaﬁmﬂ‘i ' f

ST

TAEC/ICON JV

Eﬂ' .‘-'“:? P
d St e
T




IEE Report of Charikot WSSP

R

>

>

ITVRRTES | TR SOA FAH STl YFAEe TATE S | ITARRTES T It
gig gunfaa faudes 7 Mo FETEEATE e qfREer afee e i
ISRt favem T g (femon Wiits | TR HENE S GO 9498 T,
ITHIREEHl PFRE JUT GA® FFAT T T AQAANK IAeed TS =1
fauageang sire feq A1 awnfa ITIFEEAE TOWAWT ¥9W O TRERE | IUNIRTES
FUE WRGE TFAET I9 AGGATE (T T Goaeqs] AqETd el @89S, |
ITAITRTEEH] HATATHE TEA TG STAAA AT Fraeq (PMO)F smt=as
3T T (CGH Tl ITHRAT AT ¥ TRITAHHT TH AR T90 TEF5Y
FAH TS |

AT TS WA

T AT (AU AT ATIE T4 G AETET SO TSR
AHITTH GOl TRIEH TArad SARGAT Hga wdl T9 AETATHT FE FeqaeqF
IREATEN FIHT AR qaTE §a+ (GRM) @1 8\ a9 4971 7@ fgauéee 99 aikes
qTETe fampE RTS8 W e Sifea deessl grieaar Taeg

TH A e afaee awtae qur aaEeia wrageane fifsa avF afma
AT ATIFR T ATRIRT &

H fchesdr IuRETE WA woraEd daR AT 1

TH HOA A TRUAE®] € A6l qAaE qiase 1o q0aa 89 | & TeH
wivadr wfafra e Siefas aeeaes aumaeT TiRd 89

%)

ITRT afufaer staa

¥) Afm STEEET SERTT PSSR
M) AT ATHSAT SHAATI FETAART JTUTAD / ATATEIT AR
) fifeq e aswere uw gfar

¥)

&1t fewimed, FOWu T ae e Ty eTarsiae. R fag (Jraias /ardarawr fae)

o) afafar Twmr smEeen dEw Gter wt ufafed @ gEittes R amaRa
F1(CBO) /T Tl T (SHG) Tt v fafafy

TAEC/CON JV XXX



IEE Report of Charikot WSSP

&)

R¥.

RY

&) i T e are e Frvaed srfdn W@,
g) It WIAEE T e aemgu 9ety

w)aﬁ%ﬁwmﬁwm]
o) IROTET ET aiEEa AR | "

forriram @ werEdl St T &1 | AT, a9 ST 9% SEvaeT (e Stetad
g :

WA FraTEReE At IR T 98w g9e 0F §id |, e T
ATFEINE JTHO T2 T,

TN ATASATH] TR TR ATaraeog Gifaress G aqT faRTeess FaraaTars
R ¥ e

T HEAAH! AATERUNG THEEEE Pl T AEARa ity araeded Siave o
HEe fgem T, T

Qe yete fguw famireer e et gt T )

TR ATAISTATH ACT TAR TCHT W1g @7 PR o yenfae gyt
H FHIT AT %.9,500,000,.00 TH G |

A 4T Reifes

TH AT qrarER whatafr e ¢ e aift s e $Ee
(PMO) 7 &g s =aeE sed (RPMORNER w0 | RPMO® PMO
e mias FARET T FmEEgae gfaes T Y 99 e T9R PMO o Sayad S
Stea F3W Ao s | a9 T PMO & ofqared frem S aww o aitie et
girded T TG | FEAT FOWEHT ARRET WOAAR @A HAede TR
yifaga@ JErAEr T ohaarel frers §Ee A Taianeedr qHe e )
ATATTT TP USRSy AU O] e S AreETET MR T |
A WFR FHATNT AT A T A9 QAT AR AT AT TR
T T TAF T U WSTHATE A B 9 TS )

frrey
PrepdT, SRISTE ararEcui TR Sraae a9 TS AN Sy e
Tefr TETE AUE FEE B | TR AT ¥ THE WA araracid e
Fareefrer ST a1 aww At & | W, Fruiorer S JEEr T R aEe
W(WWWWW)W?WWER'W&W
st e et e freE 9

AT FA,

TAEC/CON JV




IEE Report of Charikot WSSP

% oW T AEEE B T TEEE TEES ARIE T ot fawrg
g TR FATE AR yEEE wrEeEn Category ‘B’ A= U T AAERW
T frammaeitRony T Q063 W ARTHT T4 HHHAPST AHMA-q AE ATAEH WEH
sfauar 7 1 v00% W W wivud yeew AT faawer (SPS) @ AR w)ew
fFraareei,ron e T 2093 W OANTE T AMEP IO A T i s
FAERWT TE qATPA (EIA)BT amaeasar 3w 9% arfvs areraeig afeor
A (T (AT F |

TAEC/ICON JV X



IEE Report of Charikot WSSP

Background

. In 2000, the Government of Nepal (GoN) endorsed the 15-year Development

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

. Following these two projects, the Third Small Towns’ Water Supply and

Sanitation Sector Project (TSTWSSSP)has been implemented to support further
GoN'’s continuing efforts to improve water supply and sanitation service delivery
in small towns in Nepal. 26 small towns were benefitted by this TSTWSSSP.The
Project follows the government’s 15-year Development Plan, as updated in 2009,
to develop the water and sanitation sector for small towns.Hence, ADB has
supported the government in improving WSS services in 70 of the 176 small
towns in Nepal through three earlier projects.

. Subsequently, ADB and GoN are working together to provide water supply and

sanitation services to selected urban municipalities of Nepat through Urban Water
Supply Sanitation (Sector) Project (UWSSSP)in accordance with the updated
15-year Development Plan for Small Towns and the Naticnal Urban Development
Strategy. The Project will support Nepal in expanding access to community
managed water supply & sanitationin 20 project municipalities by drawing on
experiences and lessons from three earlier projects funded by ADB.UWSSSP 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 . e

Sanitation Infrastructure in Project Municipalities and |

Instittutional and Commun Mn%C fac S.
i /“"Q ‘;}:'

f‘Strengthened

TAEC/NCON JV




IEE Report of Charikot WSSP

1.2,

1.21.

1.2.2.

1.2.3.

1.3.

. TAEC Consultant P. Ltd. Joint Venture with Integrated Consultants Ne

- ‘rapid environmental assessment using ADB';

Name and Address of the Individual Institution Preparing the Report

Name of the Proposal

. The Name of the Proposal is Charikot Water Supply and Sanitation Project

Name and Address of the Proponent

. The Project proponent, Urban Water Supply and Sanitation (Sector) Project

(UWSSP) of the Government of Nepal, Department of Water Supply and
Sewerage Management (DWSSM), Ministry of Water Supply (MoWS), is
responsible for the preparation of IEE Report.

Name of Proponent

Project Management Office

Urban Water Supply and Sanitation (Sector) Project

Department of Water Supply and SewerageManagement (implementing Agency}
Ministry of Water Supply (Executive Agency)

Government of Nepal

Address of the Proponent:

Panipokari, Kathmandu

Tel: 977 1 442388, 977 1 4412348

Fax: 977 1 4413280

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

Consultant Preparing the Report

Ltd. is responsible for preparing this IEE report.

Purpose of IEE

the Project, to integrate environmental considerations into the Project preparation
process, and to facilitate the environmental management during Project
implementation. ADB and GoN require all projects to undergo envircnmental
assessments. All projects funded by ADB must comply with the Safeguard Policy

- B Statement (SPS) 2009 to ensure that projects are environmentally sound, are

_ 'deS|gned to operate in compliance with appllcable regulatory requirements, and
.+~ are not likely to cause significant environmefitz

"health or safety hazards. The
Checkllst has indicated that
EE On the GoN side, the

the Project is a "Catggory B" undertaklng;,

TAEC/ICON JV
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1.4.

10.

11.

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&
2017 AD. Based on EPR Schedule 1, the Project is within the threshold of
activities requiring |EE under the Water Supply Sector. This IEE fulfilis the policy
requirements of both ADB and GoN.

The IEE Report primarily: (i) provides information on the Project and its

environmental requirements; (i) provides the necessary baseline conditions of the

physical, ecological, cultural and socio-economic environments and/or resources

in and surrounding the Project's area of influence; (i) 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 plan.

Relevant reports/documents, consuitations 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 project town is an attraction for internal migration from the remote hilly regions
due to which the population growth in future is expected. Because of its strategic
location, the city wilt tend to grow in the future, albeit, in a moderate growth. The
present water supply is intermittent and is limited to only certain parts of the city
area. The current systems serve only about 90% of the sefvice area population.
The existing water supply system has not been able to meet the growing demand
for water. Hence, there is a demand for supply of regular potable water to the
consumers from other parts of the Municipality. The water from the existing

system is hardly treated. The people are mostly dependent on piped water supply o
directly from streams/springs, the quality of which is prone to bacteriolgﬁ'c;ai SRR

contamination specially during monsoon season. s:,

The Charikot Bazaar area that falls within the ward 3 and partial area of ward 5 of
Bhimeshwore municipality, is densely populated and is facing acute water
shortage problem. Similarly, various governmental & non governmental offices
that includes schools,health institutions, temples, comh‘l' i

barracks, police posts, mﬁélm&%&% factories ete. exlst

JJ//
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1.5

15,

12.

13.

14.

awakened the need to facilitate the reliable water supply system in Charikot
Bazaar Area. Regarding this, as per the detailed design of the proposed project,
domestic consumption at ultimate demand i.e., 100 lpcd has been considered as
the proposed project aims to provide safe & reliable water to each HH. This nodal
demand also includes the institutional demand, commercial demand and wastage
& leakage. Here, the institutional demand consists of water demand pertaining to
institutions like schools & colleges. Similarly, the commercial demand consists of
water demand pertaining to army barracks, police posts, hotels lodges, factories,
government and non-government offices. Hence, all the parts that includes
Residential, Commercial, Institutional along with anticipated wastage & leakage
issues within the service area has been covered under the scope of the proposed
project.

Considering the water demand and condition of the existing system, there is a
need for a project to upgrade the existing water supply situation in the service area
to meet growing demand for private connections and to make drinking water
available to each household of the service area throughout the year.

Rationale of the Project

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

With regard to IEE study, the proposed project requires to be studied from the
environmental point of view as per EPA 1997 AD and EPR 1997 AD, 2054 BS
{Amendments1999 AD, 2007 AD & 2017 AD). The Proposed Water Supply and
Sanitation Project is intended to serve drinking water in partial area of wards 2, 4
& 5 and complete areas of wards 3 & 7. The project is expected to benefit a base
year popuiation of about 22,755 populations (2018) & the design population of
34,610 (2038) by providing a reliable and adequate supply of safe & potable water
along with the promotion of good hygiene and sanitation practices.

The proposed project shalt use surface water sources. The Project does not

- involve any tunnels' construction; relocation of people or households, settlement

. plan above the gravity source and construction of river training works. As the

" proposed project falls within the definitions provided in the EPR

1997(Amendments 1999, 2007 & 2017 AD) ved Ie 1 (Clause H) for drinking

water projects; only amIEE shquid be done. The'regulation stated in Schedule 1
WoEAAL o

oY
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(Clause H) shall only be applicable if the proposal does not fall under the
categories “A” through (Clause H) of Schedule 2.

16. 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 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 Amendment 2007
& 2017 AD

IEE Required as per

Condition described in the Act and | the Regulation

S.N. Conditions in the Project
Regulations Schedule 1
{ClauseH)
1 Supply of water in dry season from Up to 1 cusec and Within the Limit (The old sub system
surface water with a safe yield of utilizing up to 50% of | $8-1 has safe yield of 10.6lps while
the available quantity | other tow sub systems have safe
yield of 6 Ips which 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 51.3Ips.)
3 Connection of New Source to supply | 10,000 - 100,000 About 21,909 populations {2016) &

water to existing water supply system
for a population of

design popuiations of 34,610
populations (2038).

Source: EPR, 1997(Latest Amendments) & DEDR, 2018
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4

21 Location & Accessibility

17. The Project area of Charikot Water Supply and Sanitation Subproject lies in
Bhimeshwore Municipality, Dolakha District, a hilly district in the Province 3 of
Eastern Nepal. The proposed project covers partial area of wards 2, 4 & 5 and
complete areas of wards 3 & 7 of Bhimeshwore Municipality.

18. Geographically, the project area lies in the hilly region lies between 27°37' 58" N to
27°44' 42" N latitude to 85°5' 12" E to 85° 59' 31" E longitude with altitudes ranging
between 950 to 2560 m above mean sea level (amsl) with an average altitude of
1554 meters. |

19. This Figure 1 given below shows that the project area belongs to Bhimeshwore
Municipality of Dolakha District of Province 3 of Nepal. Bhimeshwore Municipality
is bounded by Kalinchowk Rural Municipality in the north, Baiteshwore Rural
Municipality in the east, Sailung Rural Municipality in the south and
Sinshupalchowk District (Tipura Sundari Rural Municipality & Lisangkhu Pakhar
Rural Muniicpality) in the west. he region is bordered by the Sunkoshi River on the
west and the Khimti Khola River on the east. It is divided unequally by the River
Tama Koshi, proportionately two-thirds to the west of the river and one-third to the
east.To the north east lies the impressive Rolwaling Himal to the western edge of
which are such peaks as Gauri Shankar and Melungtse. Gauri Shankar is
synonymous with the god Shiva and his consort Parvati.

Der
\/OC”L']\\?)/)/U/
r || S -
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20. This new Bhimeshwore ﬁiuniCipa_!ity_was reformed on March 10, 2017 merging
former VDCs . namely Suspachhemawati, Boch, Lakuridanda and former
Bhimeshwore municipality. '

- Table 2: Bhimeshwore Municipality Ward Profile

PresentWard Former VDC/Municipality Former Ward No.
Municipality no '
1 Supuspachhemawati WN1to9
2 - Bhimeshwore Municipality WN2to4
3 Bhimeshwore Municipality WHN 1
4 Bhimeshwore Municipality WNS&7
5 Bhimeshwore Municipality WNG6, 8449
6 Bhimeshwore Municipality WN10
7 Bhimeshwore Municipality WN11t013
8 Boch VDC WN1te9
9 Lakuridanda VDC WN1ito9

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

21. The Table 2 shows that the reformed Bhimeshwore municipality has been divided
into 9 wards.The current wards 1 of the municipality belongs to wards 1 to 9 of the -
former Supuspachhemawati VDC. Similarly, the current ward 2 belongs to wards 2
to 4, ward 3 belongs to ward 1, ward 4 beiongs to former wards 5 & 7, ward 5
belongs to wards 6,8 & 9, ward & belongs to ward 10 and ward 7 belongs to ward
11 to 13 of former Bhimeshwore municipality. Likewise, the current wards 8 & 9
belong to wards 1 to 9 of former Boch VDC and Lakuridanda VDC respectively.

22. The Lamosanghu-Jii road passes through the BhimeshWor Municipality.
Lamosanghu is located on the Arniko Highway (also referred as Kodari Rajmarga).
The project area is approximately 139 km from Kathmandu. Regular local and
express bus services are available from Kathmandu. The project area is in a hilly
region.

23. The project municipality has a subtropical to a temperate climate and is heavily
influenced by the monsoon (June-September) with an average annual rainfall of
about 1710 mm.

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.The
system is a combination of rehabilitation of old system and amalgamation of proposed
- water supply components required for upgrading the system The total duration for the
" construction of the proposed project is 2 years. :

Do v
oLV o
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25.

26.

27.

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

As the service area is very scattered and stretched in 15 to 20 km with very high
elevation difference within the service area (in the range of 1000 m), 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. The entire distribution network is to be supplied
from multiple (fifteen) 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 fifteen reservoirs in order to manage RVT wise demand. The demand of
2018 and 2038 of every sub-system has been calculated and shown below.

Table 3: Proposed Sub-system and demand

DMAs

HHs

Population

Demand

2016

2018

2012

2038

5841

Deurali

18

80

94

11,938

19,184

Tower Area

77

378

397

50,272

80,785

Existing Charikot Bazaar

497

2,79

2,852

360,794

594,907

Upper Dolekha

415

2197

2,304

291,421

468,295

Lower Dolakha

83

1,634

1,693

214,156

305,608

55-2

Charighang

831

4473

4,689

593,156

950,605

Tindhare

483

2,660

2,787

362,522

561,813

Makai Bari

570

2,564

2,960

374,486

521,631

88-3

Upper Jillu

92

420

438

55,385

83,928

Middle Jillu

266

1,353

1,400

177,086

249,420

Lower Jillu

44

194

25,283

34052 -

Upper Matti

270

917

948

119,947
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TLSS | DMAs HHs Population Demand
2016 2018 2038 2018 2038
Lower Matti 88 367 378 509 47 829 54,418
883 Upper Dharmaghar 162 m 732 987 92,660 124,800
Lower Dharmaghar 182 859 835 1,182 111,948 150,778
TOTAL 4,348 2, 909 2,758 | 34610 | 2878383 | 4,378,107

Source: Detailed Engineering Design Report, 2018
28. Al the sub-systems can be operated independently. The fifteen distribution sub

systems are also inter linked, at possible extent, and water from neighboring sub

systems can be supplied to another adjacent sub system in case of maintenance

and other unforeseen events. Appropriate Valve Chambers have been proposed
to regulate this.

29. The schematic diagram of the proposed project is presented sub-system wise in

the figure given below:
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Figure 2: The Schematic Layout of the Project

23 Salient Features of the Project

30. The salient features of the project is given in 7able 4.
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Table 4:Salient features of the project

B2

SN ftems Description
1 | Name of Project Charikot Water Supply and Sanitation Project
2 | Type Gravity
3 | Study Level Detailed Engineering Design
4 | Location Area
Province 3
District Dolakha
Rural Municipality/Municipality Bhimeshwor Municipality
Ward Complete area of Ward 3 &7 and partial areas of
wards No. 2, 4 &5
5 | Available Facilities
Road Lamoshanghu- Jii Highway
Supply Water System 17 Major Systems
Electricity Available
Communication Available
Health Services Available
Banking Facilities Available
6 | Social Status
Present HHs Numbers (2016) 3842
Present Population (2016) 21909
Base Year Population {2018) 22755
Design Year Population (2038) 34610
Average HHS size 57
Weighted Growth Rate % (WGR) 2.1
Projected HHs in Design Year (based on WGR) ~ 6070
7 | Water Demand (MLD)
Base Year (2018) 2878
Besign Year (2038) 4378
8 | Source Characteristics
a) $5-1: 31 (Jhapre Khola),52 (Dund
Source Name Khola),$3(Gairi Khola), S4(Kagate), S5 (Odare
1} & 56 (Odare 2)
b) $8-2: HC1 (Hattichhahara Source) & HC2
{Hattichhahara Source-Nigale Khola)
_ ¢) 85-3: Ghatte Khola & Pani Ghatta
| Source Type a) 85-1.51, 52, 53 & 56: Stream Sources
S5 & S6: Spring Sources
b) 85-2:HC1 & HCZ: Stream Sources
R R c) SS;3G1 & G2 Stream Sources
| Source Location S8 18
¥ e’ “r\(}}"\/gl {IQ—
f(, NS
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SN.

tems

Description

Safe Yield

a) 58-1: Cumulative -10.6ips
by $3-2: Cumulative -31ips
¢) 85-3: Cumulative -11ips

Type of Structures

Proposed intakes

Total: 10 nos.

$8-1: 2 nos (New) and 4nos.(Rehabilitated)
§8-2: 2 nos.(New)

$8-3: 2 nos. (New)

Collection Chambers/Collection Tanks

$5-1: 5 nes.
$5-2: 1 no.
S5-3: 1 no.

Water treatment plant

WTP-1; SSF-0.3lps

WTP-2: SB+HRF+SSF-10.3 Ips
WTP-E: SSF-6.7 ips

WTP-3: SB+S5F-23.9 Ips
WTP-4: SB +HRF+5SF-10.3Ips

Ground Reservoir (No and Capacity in CUM)

a} 551

i} Deurali RVT -50cum

iy Tower RVT-50cum

iii) Existing Charikot RVT-250cum
iv) Upper Dolakha RVT-150cum

v) Lower Dolakha-150cum

by 882

) Makaibari RVT-150cum

ii) Tindhare RVT-150cum

iy Charighyang RVT-250cum

c) 8553

i) Upper Matti RvT-50cum

iy Lower Matil RVT-50cum

iily Upper Dharamghar RVT-50cum
iv) Lower Dharamghar RVT-50cum
v) Upper Jillu RVT-50cum

vi) Middle Jilu RVT-150cum

vit. Lower Jilh) RVT-fcum

Valve Chamber (Bricks/RCC)

Bricks: 70 nos.
RCC:25 nos.

Office Cum GH (O1) /Guard House (G1) / Small
Guard House (G2) /Dosing Pump House (DPH)

1-01/3-G1/3-G2/9- DPH

Household Gonnection

3,842

Fire Hydrant

14 set

Protection Works

+ Barbed Wire Fencing-60 m & 180m
{Deurali RVT), 266m (Makaibari System), 180m (
Upper & Lower Dharamghar), 160m (Upper &
Lower Jillu Sysiem), 216m {Intakes, IC,CC & BPT)

« Fencing by galvanized chain link-288 m*(Tower
System), 154 m*(Upper Dolakha System), 140
m’(Lower  Dolakha  System), 127
m*(Charighyang System), 167 m(Tindhare. . .
System), 288 m“(Upper Matti System), “ia
mP(Lower Matti ri%;sueﬂm) 154 m*(Middle Jillt
System), 181 ¢ (Proposed Office Premise:
and 261 M (Exig Yal

3

¥
5

B

bkt System) -
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SN. ltems Description
Approach Roads (Gravel) 200m
Approach Roads (PCC) 100 m?
Reinstatement of PCC/RCC pavements 2000 m?
Re-sealing of Blacktopped Roads 2000 v’
Re-gealing of Gravel Roads 5000 m?
Total Length of pipe in transmission and Bulk 44 674 m (with 1351 m of BDS)
Distribution
Total Length of pipe in Distribution 143,321 m

10 Total Cost of WS Component {Inclusive of all ) NRs. 972,446,154 80

11 | Cost Sharing Arrangement
GON Component (75 %) 724,461 49133
TDF Loan {25 %) 241,487 163.78

12 WUSC's Commitment for O&M as upfront {Cash) 19,318,973.10

13 | Tanff
Up to 6 cum/montbly (NRs) 210
7 to 10 cum/monthly (NRs) 53
11 1o 20 cum/monthly (NRs) 79

14 | EIRR (Base case) % 31.06

15 | Per Capita Cost for W/S component
Per Capita Cost (for base year pop.) 42,736
Per Capita Cost (for design year pop.) 28,098

16 | Environment
ADB Category B, Only IEE necessary
IEE finding No significant adverse impact.

Source: Detailed Enginesting Design Report, 2018
24 Water Supply Project Components/Features

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

2.4.1 Sources/Intakes

32. Altogether, there are ten intakes. The first sub-system, $S-1 or OLD system
comprise six numbers of intake and other two sub-systems, SS-2 and SS-3, each
comprises of two-stream intakes.

33. OQut of these six intakes in the old system, two are spring intake, and four are
stream intakes. As they are drawing water from these sources in the past with a
cumulative safe yield of 11 Ips, the safe yield of the transmission system of this

- _sub- system has been adopted as 10.6 Ips. Coliected water from two streams will

| "be collected at coliection chamber. This are witﬁm

uster of intakes are in the
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34.

35.

36.

37.

In sub-systems (SS-2) two streams intake have been proposed. One intake has
been proposed at the main course of Charnawati River and other intake is from its
tributary. Both of these intakes are about 400 m ufs from the Tallo Dovan of
Hattichahara. As the tributary of Charnawati River flows in very steep gradient at
intake area of $SS-2 Sub-system, temporary type of weir by Rip-Rap has been
recommended (TYP-3). A single orifice type intake with minimal sill height has

been provided to divert river water to intake filter chamber in a main river.

However, simple bottom trash rack has been proposed (TYP-5) on the hard
bedrock at the Hattichahara (Charnawati River near waterfall). The bed is of hard
rock as stilling basin in this waterfall area. An appropriate simpie Bottom Rack
Intake has been proposed in this river. A gravel trap at the end the bottom rack, in
the form of chamber, has been provided to trap the heavy sediment, which enter
from the bottom rack and rolled in the gallery. The gravel trap shall be cleaned
occasionally by manual means. Diverted water from two streams will be collected
at collection chamber. In totality cumulative discharge of about 31 Ips have been
proposed. Relative Level {RL) of these intakes is around 2318 m amsl.

As the main course of Charnawati River flows in very steep gradient at intake area
of $S§-3 Sub-system, 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 this 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
are provided. To control heavy discharge in the canal during flood time in the river,
a control orifice is provided immediately after the gravel trap.

A simple RCC chamber intake (TYP-4) has been proposed to divert water from the
tailrace of the watermill (Ghatta) in Sub-system (S$S-3). This place of existing
Ghatta is very close to Lamosangu - Jiri Road. The Ghatta is drawing water from
the tributary of the Charnawati near Highway. Relative Level (RL) of this intake is
around 1889 m amsl. This tributary have safe yield of 6 Ips. In totality cumulative
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242

38.

39.

40.

243

41,

42.

Collection Chambers/Collection Tanks

Altogether, seven collection chambers have been proposed. The sub system-1
comprises five collection chambers, the sub system -2 comprises one collection
chamber and SS-3 comprises one collection chamber.

In sub system-1, the first collection chamber (CT1) will collect water tapped from
sources S1 & S2. Along with the water tapped from the source S3, the water
collected at CT1 will be collected at second collection chamber (CT2). Similarly,
the water tapped from the sources S4, S5 & S6 will be collected at the third
collection chamber (CT3). The water collected at CT3 will further be collected at
the fourth collection chamber (CT4) where the water from CT2 will also be
collected. Then, the water from CT4 will be conveyed to two distribution systems
i.e., Deurali & Tower System. In case of tower system, apart of Tower RVT, water
from water tretament plant (WTP-2) will also be transported to collection chamber
(CT7) where water from the existing WTP will also be collected. The water from
CT7 will be conveyed to three distribution systems viz., Existing Charikot System,
Upper Dolakha System and Lower Dolakha System.

In sub-system-2, the water tapped from two proposed sources viz; HC1 & HC2 will
be collected at the the collection chamber CT-5. Likewise, in sub-system-3, the
water tapped from Ghatte Khola & Pani Ghatta will be collected at the collection
chamber CT-6.

Transmission Mains

There are three different transmissions for different sub-system. The total length of
transmission main of Old System (SS-1) is about 13.300 km. This Transmission
System transfer water to WTP-2 of SS-2 at Tower area. As the pipe used in
existing transmission line is of sub standard in terms of pressure rating, it is not
recommended to incorporate in the proposed transmission system.

The transmission length of the Hattichahara Transmission system (88-2) is about
9.941 km. The valley crossing and pipeline along river gorge in steep terrain are
the main reason to provide DI pipe. In one stretches (about a 1500m wide) of
transmission line at valley the pressure on this transmission line exceed 160 m
and below 250m. Therefore, a higher PN rating fittings including flanged pipe has
been recommended. Similarly, transmission line of Ghatta Transmission system
($S-3) is about 13.990 Km. The brief details bf'

are tabulated below:

1€ proposed transmission system
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Table 5:Details of Transmission Pipes Sub-system wise

Sub-System Length {m} Pipes
Existing System {§8-1) 13,300 PE (50-140mmy)
Hattichahara System (55-2) 9,941 Di(150 -200mm) PE(125-200mm)
Ghatta System (5S-3) 13,990 PE(110-200mm)

Source: Detailed Engineering Design Report, 2018
24.4 Thrust Blocks, Saddle Blocks and Thrust Beam

43. Thrust blocks has been proposed for DI pipes (both transmission and distribution
mains) from being moved by forces exerted within the pipe arising from the
internal pressure of the pipeline or the flow of water hitting bends, tapers and
closed or partially closed valves. Typical Thrust Blocks for horizontal bend, vertical
bend, tee has been designed for the pressure of 30 kg/sq. cm and 20 kg/sq. cm
for transmission and distribution line, respectively.

44. Similarly, Thrust Beam and Saddle Blocks are proposed for DI Pipes laid up in the
sloppy area and unburied portion. All saddle block are proposed to be anchored
with concrete at the center of each pipe to prevent movement. This type of support
in the initial stretches of Hattichahara Transmission system. Provision of RCC
Support for the stretches of buried and unburied DI pipeline, which are laid-up in
the sloppy area, has been made to prevent pipe movement.

45. A special thrust block and beams for 25 PN rating has been designed and
recommended in 1500 m long streiches of the valley crossing in Hattichahara
Transmission system (SS-2).

2.4.5 River & Stream Crossings

46. There is a number of a river crossing in all three-transmission system. There are
two major crossings, one is in 3S- 1, and another is in $S-2. MS truss Pipe
Crossing for a span of 25 m and span of 20 m have been proposed in the
Transmission line of $S5-2 and S$S-3, respectively. These fruss crossings are
triangular in shape comprising of tuber Mild Steel sections and braced by weided
tubular sections to form composite light section which is economical than the
traditional angle and channel sections.

47. A simple crossing by providing SP-4 type concrete Saddle Blocks are
recommended for the small crossing for DI pipes. This type of crossing is used
only when the span of crossing is less than 6 m. There are glau_%ﬁve numbers of - .

this type of crossings in %I we-transmlssmn systems. Thei
e
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2.4.6 Water Treatment Plant

48. The study shows that in most of the existing systems, water is supplied directly
from the sources without the treatment. Only few WUSCs carry out occasional
disinfection with bleaching powder during wet season. This indicates the need of
provision of water treatment system for the proposed project. To ensure this
requirement, water sampling from the three point sources has been conducted
which includes one major source i.e., Hattichhahara and twoc minor sources i.e.,
Odare and Jhapre Khola. The water quality test reports (Refer Annex 6) of the
proposed sources for physical & chemical parameters show that the water sample
collected from all three sources has the value for the turbidity,hardness and iron
within the prescribed NDWQS (Turbidity: 5-10 NTU, Hardness: 500mg/L and Iron:
0.30-3mg/L).This does not constrain the provision of water treatment plant.
However, there is no surety that these sources' quality will remain same in the
future as the project town is leading towards urbanization. Simitarly, the on site
bacteriological test carried out during field study shows that the proposed water
source is contaminated with bacteria. In regard to this, five water {reatment plants
have been proposed for this project.

49. As the DMA-1 (Deurali System) is drawing water from the existing sources, a
small WTP-1 comprises of the only slow sand filter (SSF} with a filtration rate of
0.25 m/hour has been proposed. This service area is at a higher elevation than the
proposed big water treatment plant WTP-2 at Tower. This Deurali area is
introduced during detail engineering design, and this area is presently served
directly by the existing Charikot transmission system. Therefore, separate WTP
has been proposed for this $S-1. The capacity of the SSF is 0. 3 Ips. Two circular
RCC unit of SSF with 1.8 m diameter and height of 3.4m have been proposed.

50. Excluding one separate slow sand filter in WTP-1 for DMA-1, the Charikot water
supply system will have major four number of water treatment plants.Out of four
major water treatment plants, one water treatment plant is existing treatment plant
referred as WTP-E, which will be rehabilitated to improve its performance. The
design capacity of existing WTP worked out to be 6.6 Ips. As the elevation allows
for the Hattichahara Transmission System ($S-2), discharge of 6.6 Ips has been
diverted from this Transmission System. This WTP will be referred as WTP-E from

- . now on. The elevation of this area is about 2222 m. This WTP-E comprises of

<" SSF only. p
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51.

52.

53.

55.

56.

57.

The proposed water treatment plant near the tower referred as WTP-2 for old
fransmission system (SS~1 ), has been proposed at elevated area to treat 10.3 Ips
water. This location has been identified as a command location for the reservoir to
serve elevated settlement along old transmission line, which is presently receiving
water from the transmission mains. Elevation of this WTP area is about 2326 m,

Similarly, another water treatment plant has been proposed for the partial
treatment of (23.9 Ips) discharge from Hattichahara Transmission system ((SS-2).
It is situated at 2220 m and referred as WTP-3. This consists of Settling
Basin/Sedimentation Tank and SSF.

The fourth water treatment plant (WTP-4) has been proposed for Ghatta
Transmission system to treat 10.3 lps water. Sedimentation Tank has been
proposed near the intake as pre treatmnet unit while WTP-4 comprises Horizontal
Roughing filters and Slow sand filter right after this sedimentation tank.

Plain sedimentation has been provided as a pre-treatment unit in all main
proposed WTP. Where settling process of coarse and heavy suspended particles
such as sand, silt, etc. will settle through the force of gravity. In every setting tank,
the retention period is more than 4 hours.

All setting basin are rectanguiar settling basin with a longitudinal flow. A Setting
basin with two identical chambers of the size of 2.6 m x 9 m has been adopted for
10.3 Ips with a design load of 0.8 cum/sq. m /hour. In case of 23.9 Ips design
discharge, the two identical chamber of tentative size 4 m x 14 m has been
adopted with same design load.

Horizontal roughing filters have been proposed in WTP-2 and WTP-4 before
corresponding SSF. The filtration rate of 2.0 cum/sq.m/hr has been adopted for
design. Inlet and outlet chambers each of 90 cm wide has been provided in the
unit. Each unit comprises of three chamber for fill filter material in graduation
fashion (coarse to fine). The HRF provides superior treatment to basic
sedimentation methods for suspension with particulates. Moreover, it is primarily
used to separate water from fine solids that are only partly retained, or not at all,
by sedimentation tanks. In addition to this, it partly improve bacteriological water
quality and to minor extent, it improves some water quality parameters like Color
and Dissolved Organic Matters.

Both roughing filters for WTP2 and WTP-4 have been d?s
capacity of 10.3 Ips. The required number of chamber i :
width of each unit is 4m and 'ght of the unitis 1.7 %, *
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58. Slow Sand Filter as main filtration unit has been proposed in every major
treatment plant. The filtration rate of 0.2 cum/sq.m/hr has been adopted for design.
All SSF will have a depth of 2.8 m including free board of 50 cm. Three chambers
each 6 m x 12 m has been proposed to filter design discharge of 10.2 to 11 lps
capacity as a unit. Similarly, the same size of two units has been proposed to filter
design discharge of 23.9 Ips. This SSF will improve the water quality by removing
water borne parasites, bacteria and suspended solids that are not effectively
removed by the preceding treatment units.

59. The brief details on the proposed water treatment plants is given in the following

table:
Table 6: Water Treatment Plant in Varlous Sub-systems
Description WTP-1{P) | WTP-E {Existing)}| WTP-2 WTP-3 WTP-4
(Proposed) (Proposed) {Proposed)
T. Sub-system | S5-1 (Old)| S8-2 58-1 {Old) §8-2 §8-3 (Ghatta)
{Hattichahara) (Hattichahara)

Design 031Ips 6.8 Ips 10.3 Ips 239Ips 103 1Ips
Discharge

Units SSF SB+HRF+SSF  |SB+HRF+SSF | SB+SSF SB+HRF+8SF

Source: Detailed Engineering Design Reporf, 2018

60. All the WTPs have dosing system before distributing water to the service
reservoirs. The dosing system comprises of electronic dosing pump with FRP tank
and stirring device. As the pump is automatic dosing pump of the electronic type,
close housing is recommended.

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

24.7 Service Reservoir

62. Altogether, there are fifteen service reservoirs proposed for this project. The
cumulative capacity of all fifteen reservoirs proposed in the Charikot water supply
sub-project is about1,650 cubic meters. A minimum of 50 cum capacity have been
provided for all reservoirs. An existing tank of 250 cum capacity has been

. incorporated from the existing system. The table given below gives details on the

L capacity & status of the reservoirs of this proposed project:
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Table 7:Details of Service Reservoirs

TLSS | DMAs Reservoir

Capacity (it) Status
Deurali 50,000 Proposed
Tower Area 50,600 Proposed

551 Existing Charikot Bazaar 250,000 Existing
Upper Dolakha 150,000 Proposed
Lower Dolakha 150,000 Proposed
Charighyang 250,000 Proposed
88.2 Tindhare 150,000 Proposed
Makaibari 150,000 Proposed
Upper Jillu 50,000 Proposed
883 [ Middle Jillu 150,000 Proposed
Lower Jillu 50,000 Proposed
Upper Matti 50,000 Proposed
853 Lower Matti 50,000 Proposed
Upper Dharmaghar 50.000 Propossd
Lower Dharmaghar 50,000 Proposed

“TOTAL. ST loaese000 e |

Source: Delailed Engmeenng Des:gn Repod 2018
24.8 Bulk Distribution Mains

63. All of the storage reservoir of the Sub-system will get required water from the
corresponding water treatment plants. The total cumulative length of BDS is about
22,046 km. All three types of pipe, PE pipe (50- 140 mm OD), Gl pipe (65 mm ND)
and D1 pipe 125 mm ND, have been used in BDS system. All three series pipes, 6
PN, 10 PN and 16 PN, have been used in PE pipes

249 Distribution Mains

64. 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
Polyethyiene (PE), Ductile Iron (Dl) and Gaivanized Iron (Gl) pipes. The size of DI
pipes is 200 mm and 150 mm. To proper saddle arrangement at the household
connection in distribution pipe, the minimum diameter of distribution pipe has been
adopted as 50mm.

65. Three types of pipes have been used in the distribution network; Ductile Iron (DB),
Galvanized Iron Pipe and PE pipes. However, the uses of Gl pipes have been
limited. The total pipe length of various diameters is given in the table above. The
total pipe length of the proposed distribution system wo (S ol '
details are briefly given below:

<
oy
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Table 8:Details of Pipes Used in Distribution System (in meters)

[ g |
50 OD PE Pipe 54,969 43,885
63 OD PE Pipe 18,434 4,808
75 0D PE Pipe 5218 5,896 1489
90 OD PE Pipe 7.247 1,190 1,740
110 OD PE Pipe 3,142 1,696 3738
125 OD PE Pipe 1.228 189 335
140 OD PE Pipe 1,226 925 2
160 OD PE Pipe 507 119
Sub Total 18,568 83,418 T 56,017

Length of

B | METTALIC PIPE "’gtl Pipe L“"gitge °(fm'3;'

50 ND
65 ND :
80 ND - 26
100 ND - 18
125 ND ; 12
150 ND - 111
200 ND - 679
Sub Total - 846
Total 158,849

Source: Detailed Engineering Design Report, 2018
66. The pipelines will be laid along both sides of the wider roads and paved roads to
avoid the pavement demolition and long house connection.

2410 House Connections

67. There are about 499 numbers of household connections through Gl mains from
distribution chambers in core Bazaar area. Similarly, there about 3303 number of
house connections from PE pipes out of which about 576 HHs connections require
drain-crossing provision. Provision of 38 numbers of household connections has
been aliocated from DI pipe. This will make the total household connections of
3,843 in the project area. All of the connection will be private.

68. The house connection shall comprise about 12 m pipe PE or G| Pipe (as per
requirement) and water meter. The house connection pipe shall be PE-80 or 100,
20 mm OD diameter pipe rating PN-16. Tapping of household connection in PE
pipe has been proposed from PE saddle with ferrule and in case of DI pipe; DI
saddle shall be used with ferrule without touching DI pipe by ferrule. Tapping from
GI pipes has been proposed from PE saddie. with ferrule

it
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69.

2.4.11

b}

70.

1.

72.

73.

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 open/close operation and flow regulation. All valves
shall be with nominal pressure rating PN16 uniess in special circumstances where
higher pressure rating is required.

Air (Release) Valves

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

Air Valves shall be of the combined type with a larger and smaller venting orifice
which permits passage of 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 internal operating pressure. All air valves
shall be Double Crifice Air Valves and shall be with nominal pressure rating PN 16

unless in special circumstances where high pressure rating is required.

Wash Out Valves

Washout valves (WQVs), formed by gate valves, has been proposed to allow
sediment to be flushed out and to enable the pipeline to be drained for
maintenance and repair work. At ieast 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 w(ashout pipes to avoid watg in. |

ki

stream course seeping through the washout pipes f

sooh R .

| TR
T

e water mains.
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d) Flow Meters

74. A flow meter has been installed at the at the inlet and outlet mains of a service
reservoir, within treatment works to measure the quantity of water flow for a supply
zone. For a DMA, a fiow meter has been instailed 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

75. Fire hydrants are provided at majorroad junctions.These fire hydrants shall aiso be
used for flushing of the systemas required. Fire hydrants, namely, stand post type,
conforming to 15908 is recommended.

f Chambers

76. Two type of Chambers has been proposed in the project. A Chamber constructed
by brick masonry wall has been provided in non-vehicular areas and rural area.
Despite of easy availability of stones in such rural areas, bricks are proposed
because it is cost effectiv, it occupies less area in narrow road sections. and our
study also shows that the stones of the rura area of this town do not possess good
quality. In other vehicular carriageway and city area chambers constructed with
RCC has been provided.

77. 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.

78. Access to the concrete chamber will be given via lockable cast iron covers with
frames. Manhole covers of the heavy-duty type have been recommended in these
RCC chambers. Covers for manholes in paths has been proposed of medium duty

type.
2412 Office Building, Guard House, Dosing House and Boundary Wall
79. In order 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 concrete post has "‘"gn proposed for fencing in fringe area

K

;. of town and rural area of the municipafit‘j;.
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80. A two bay two storeyed building for office (OFF-1) is proposed at Charighyang
Area. The building comprises of big meeting hall, water quality laboratory,
administrative rooms, store for household meter and other small gadgets in
addition to the guardroom, kitchen and bathroom for a guard.

81. Three numbers of single storeyed Guard House (GH-1) are proposed at three
WTP locations (WTP-2, WTP-3, and WTP-4). The Guard House building
comprises of residence facilities for guard and a room for tools for repair and
maintenance.

82. Similarly, four numbers of small Guard House (GH-3) are proposed at three
reservoir locations. The Guard House comprises of two rooms. As the location is
very nearby village, only guardroom is proposed. Another room has been
proposed as a tool room.

83. To add bleaching solution in distribution, each RVT sub-system has its dosing
system. The Dosing Pump House (DPH) with two compartments has been
proposed. The one compartment house dosing pump and other compartment is
recommended for the chemical store. Altogether nine numbers of Dosing Pump
House have been proposed.

84. 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 tabl'q_"'.g:i'\ién_.
below summarizes the details of the above mentioned components : .~

Table 9:Proposed Buildingsand Boundary Type

Location Component Building Bo:.;ndary 'll‘iv\pe
Charighyang Main Office OFF-1 G| Chain link with BAV
Deurali WTP-1+ RVT #1 DPH Fencing by Barbed Wire
Tower WTP-2+ RVT #2 GH-2 + DPH Gi Chain link with BW |
WTP-E (Existing) Existing WTP DPH Exist
Bisuna (Ex. Charikot) RVT- #3 + Existing Office DPH Exist
Upper Dolkha RVT #4 GH3 Gl Chain link with BAW
Lower Dolkha RVT #5 GH3 Gl Chain link with B/W
Bhutpokhari WTP-3 + RVT- #6 (Makaibari) GH-2 + DPH G Chain link with BAV
Tindhare RVT#7 GH-3 G| Chain link with BAV
Sirnpani RVT # 8 {Charighyang) GH-3 Gl Chain link with B/
Ghatta SB of WTP-4 Fencing by Barbed Wire
Upper Matti WTP-2 (HRF+SSF) + RVT # 10 G| Chain link with BANV
Lower Matti RVT#9 Fencing by Barbed Wire
Upper Dharamghar RVT # 11 : Fencing by Barbed Wire
'Y
AP
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Location Component Building Boundary Type
Lower Dharamghar RVT # 12 Fencing by Barbed Wire
Upper Jiilu RVT #13 Fencing by Barbed Wire
Middle Jillu RVT#14 GH-2 Gl Chain fink with BAV
Lower Jlliu RVT#15 Fencing by Barbed Wire
Various Locations Intakes, IC, CC and BPTs Fencing by Barbed Wire

2.4.13

85.

24.14

86.

87.

Source: Detailed Engineering Design Report, 2018

Miscellaneous Works

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

DMA Establishment

One increasingly common principle of managing a large water network is to sub-
divide it into a number of areas, typically of between 500 and 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 maximize accuracy of data, with a strategically placed and
suitably sized meter installed on the inlet that is capable of accurately measuring
flow into the area. In this way, it is possible to quantify the ieakage level in each
DMA so that the leakage location activity is always directed to the worst parts of
the network.

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

_ _frgquency. In order to manage NRW in the proposed system, the total system is
"'-'.-_f_'-'él'iﬁi__c_ied into 15 DMAs according to serving reservoir.
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2415 Construction Planning

88. It provides the basis for the fulfilment 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

89. The land requirement and the ownership details of the land required for the
following mentioned project components are given below:

Table 10: Land Requirement & Ownership Details for the project components

Land Requirement Reuirement
S. No. Project Components (m?) Land Type Type Ownership
Deurali System (Proposed 1528.16
1. |RVT 50cum, WTP 1-0.3lIps, Barren Permanent WUSC
DPH)
Tower System(Proposed 1528.16
2.  RVT-50cum, GH-2, DPH & Barren Permanent wusC
WTP 2)
Upper Dolakha System 1526.22
3.  [(Proposed RVT 150cum, Barren Permanent WUSC
Guard Housa)
Lower Dolakha System 1526.22 t\;}{elﬁc (| Ntct)
(Proposed RVT 150cum, objechon letter
4. |Guard House) Barren Permanent received from
Municipality)
L‘ 1528.16
akaibari System+
Bhootpokhari (Proposed Barren Public Land
5 RVT-150cum, WTP 3,GH Permanent
DPH)
Tindhare System(Proposed Bamen WUSC
6. RVT-150cum & GH) 1219.00 Permanent
Charighyang (Proposed RVT 1830.00
7. [250cum, GH& Main Office Barren Permanent WUSC
Building)
Barkhedanda
Upper & Lower Matti System 2034.96 Community Forest
{Proposed RVT 50 cum, WTP| Barren No Obiection
& k103 Ips, Guard House, Permanent f.etter a:lready
DPH) provided)
. 1017.48
Upper Jillu System (Proposed Barren
9. RVT-50cum & GH ) Permanent
Middle Jillu System 1528.00 N IR
10.  |(Proposed RVT-150cum & Barren Permanent : ot
i 127.185 M
Lower Jillu System (Proposed Barren CANUSC
. RVT-50cum}) Permanent
I
& ,2’ L o L]
\}C ﬂ\’/_ .
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: Land Requirement Reuirement
S. No. Project Components ?,?.,z) Land Type Type Ownership
1017.48 No Objection
Letter already
Upper Dharamghar provided from
12. |System(Proposed RVT- Barren Permanent Budhabhimsen
50cum) Community Forest
User's Group
No Objection
1017.48 Letter already
Lower Dharamghar provided from
10 IProposed RVT 50cum) Barren Permanent Budhabhimsen
Community Forest,
User's Group

Source:Due Diligence Report, 2018

90. Provision of 3842 house connecticns, about 158.85 km long distribution network
and 62.71 km transmission pipelines will be laid along the public road within rights
of way. Out of this total 62.71 km of transmission mains, about 4 km will pass
through the Thangsa Deurali Community Forest and around 15km will pass
through the Khorthali Community Forests. The "No Objection” letter had already
been provided by the concerned community forest user's group. Please refer
Annex 3 for this.

91. As per the table given above, it has been identified that various Community Forest
Area will be required for the construction of the proposed project components as
mentioned above. 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 the above mentioned project
components. Similarly, our study also shows that the construction of those project
components within those forest areas may not be an environmental issue because
only clearing of bushes around the construction areas 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). '

Energy Requirement

There will be requirement of energyuse-either for any construction activities or for
wokers w Petrole al
energ ction site. There
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93.

d)

94.

85.

96.

biomass like firewood by workers. However, burning of biomass releases carbon
emissions. Hence, burning of biomass should be prohibited. Instead, cooking fuel
like kerosene or gascline 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 Plant using petroleum fuel as well as electricity can be used.

Human Resource Requirement

Human Resources are the main functional units of the construction projects. The
contractor should ensure that the project has sufficient human resources. The
human resources include Skilled Labours and Unskilled labours. For ensuring
punctuality and sincerity in work schedule, hiring local human resources especially
labours would be preferable. As per design estimate, the total number of Skilled
Labors and Unskilled Labours are 105,049 and 405,186 respectively. Similarly,
during operation phase, human resources for operation & maintenance should be
mobilized by the concerned WUSC.

Construction Materials

For ensuring availability, the local construction materials would be more
preferable.The construction materials like stone, sand & aggregates can be locally
brought from the authorized local vendor. There is no requirement of quarrying
hence, there wilt be no need of crusher plant for the proposed project. Similarly,
there are no local brick kilns. So, bricks will be brought from the brick kilns of
either Bhaktapur {(168km from Dolakha via Lamasaghu Ramechhap Highway) or
Terai (via Bardibas Highway which is about 209km from Dolakha).

While other major construction materials like Cement, Reinforced Bars etc. will be
purchased from the nearest market in accordance to the availability. Similarly,
wood will also be brought from the nearest market.

As per the detailed design estimate, the total quantity of these major construction
materials required for the overall project construction activities will be around as
follows:

Stone: 2946 m®
Sand: 3976 m®

Aggregate: 4847 m®

0
Cement: 2371 tonnes \%N]fjﬁ;/&_ .
| IRV, N
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97.

98.

99.

Bricks: 79,647 nos.
Reinforcement Bars: 436 tonnes

Other miscellaneous construction materials like pipe materials, fittings, sanitary
items etc. wili 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
9784m, b) PE pipes is 214,490m and c¢) Gl pipes is 1,158m.

Camp Site

The proposed project has provision of worker's camp site to ensure worker's
safety & rights during construction phase. The contractor will temporarily facilitate
the construction workers with well equipped worker's camp. The camp site will be
located nearby the construction sites at various tentative locations that includes for
8S8-1; (i) Near S2 Intake; (ii) Between sources S5 & S6, (jii) Between CT2 & CT4,
(iv) CT3 & CT4, (v) Deurali RVT, (vi) Between CT4 & WTP-2, (vii) Tower RVT, and
(viii) Upper Dolakha & Lower Dolakha RVTs area . For $S8-2, the area includes (i}
Near CT-5, (ii) Between CT-5 & WTP-3 (2 nos.), (iii) Makaibari RVT; (iv) Tindhare
RVT & (v) Charighyang RVT. Similarly, for S$S-3, the area includes (i) Ghatte
Khola Source, (ii)) WTP-4 area where only settling basin has been proposed; (iii)
Between WTP-4 where SB has been proposed and where HRF & SSF has been
proposed {3 nos.); (iv) Upper Matti RVT, {v) Upper Jillu; (vi} Upper Dharamghar
and (vii) Middle Jillu RVT.This is depicted in the Figure 3 given below. There will
be provision of proper drainage, sanitation and basic utilities at camp site to
ensure good health & sanitation behaviour of each workers.

Stockpiling Site

There is also provision of the stockpiling site which will be located nearby the
construction site so that the stockpiled construction materials would he 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 3 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

o - soil, cement, rubbles etc. These locations are adjacent to worker's camp site so

.- that the stockpiled materials will be under proper supervision of the workers.To
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a)

100.

h)

101.

2.4.16

102

103.

control wind erosion, water or dust pailiative 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 134,282 m?® and of fill volume of
muck is 122,639 m®. Hence, the remaining volume of muck after backfilling will be
11,643 m® which will remain as excess spoil. This will be managed by disposing
into the proposed spoil disposal site as described in the following section.

Spoil Disposal Site

There will be also provision of Spoil Disposal Site at various tentative locations
that includes (A) For 8S-1; i) Between S3 & CT2; (ii) Between S5 & S6 ;(iii)
Between CT2 & CT4; (iv) Between CT3 & CT4; (v) Deurali RVT area, (vi) Between
CT4 & WTP-2; and (vii) Between Upper Dolakha & Lower Dolakha RVTs area; (B)
For §S-2; (i) Between CT5 & WTP-3 (2 nos.); (i) Between Makaibari RVT &
Tindhare RVT; (C) For $S-3; (i)Ghatte Khola Source; (ii) Between WTP-4 where
SB has been proposed and where HRF & SSF has been proposed (3 nos.); (iii)
Between WTP-4 where HRF & SSF has been proposed and Lower Matti RVT; (iv)
Between Upper Jillu & Lower Jillu near Suplun and (v)Near Upper Dharamghar.
The location of each Spoil Disposal Site is depicted in the Figure 3 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 .

Project Area Delineation

To carry out IEE study, the possible areas where the anticipated impacts have- - -

either significant or insignificant effects, need to be delineated. The impact area""'
have been delineated on the basis of proximity of the construction site to:;i!'heg_
nearby surrounding areas. The impact areas has been delineated as “Core Prole

Area”, and “Surrounding Project Area” on the basis of proximity and magmtude of s i

the impacts due to the proposed project activities.

Here, the Core Project Area indicates the area required permanently as well as
temporarily for the proposed project. It inciudes the service an;ea of the proposed

project which compris \yg rl]?jire sof ward2,4& 5 éﬁﬂ

r‘?nplete areas of
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ward 3 & 7. This also includes the construction area where the proposed project
components that includes Intakes, WTPs, Collection Chamber, Transmission
Mains and various other structures will be constructed. Hence, this covers partial
areas of wards 1,2, 4,5 ,6,7 & 8 and complete area of ward 3.

104. The Surrounding Project Area indicates the area within the immediate
surroundings of the proposed project. It includes the area of the project town
which is closely associated with the core area of the project. It involves partial
areasofward 1,2 ,4,5,6, 7 & 8.

105. The Core Area & Surrounding Area of the proposed project is depicted in Figure
given below:
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2.5 Project Activities

106. 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:

251 Construction Activities
107. The list of construction activities of the proposed project are given below:

a) Construction of Internal Approach Roads

b) Estabiishment of Temporary Facilities for workers at designated locations

¢) Establishment of the Stockpiling Areas at designated locations

d} Establishment of the Spoit Disposal Sites at designated locations

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

f)y Providing trainings to the workers regarding safety & precautions to be taken
during construction

g) Rehabilitation of Existing Intakes & Water Treatment Plant

h) Construction of Proposed Project Components with proper care &
effectiveness

i) Earthworks Excavation & Prompt Backfilling with Compaction

j} Slope Protection Measures like Gabion Wall Construction, Retaining Wall
Construction

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

l} Air Quality Monitoring

m} Water Quality Monitoring

n) Noise Quality Monitoring

0) Supervision on daily activities of workers to control waste generatioﬁ

p) Management of Scild Wastes generated from the labour camp and
construction sites

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

2.5.2 Operation Activities
108. The list of operation activities of the proposed project are given below:

a) Water Quality Monitoring
b} Proper Implementation of Water Safety Plan (WSP)

\} f‘\mp/! QC?,_
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2.6

2.6.1

109.

110.

111.

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

d) Regular Cleaning of Settling Basin (Sedimentation Tank)

e} Frequent Washing of Sand of Slow Sand Filter

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

g) Occasional Removal of Algae if found settled down at the bootom 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 p;roject cost will be invested to the
project and 5% of the project cost will be collected by WUSC from each and every
househoid. 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
retum 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 sensiti\}ity
analysis in the scenario: (i) Cost increase by 10% (ii) Revenue decrease by 10%
and (iii) 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 65 Ipcd or
average 10.01 cum per month for yard tap connection and 100 Ipcd or 15.40 cum
for fully plumbed tap connection depending upon the household size. The water
tariff has been set at NRs.210 for first band HH consuming water up tc 6 cum,
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112.

113,

114.

2.6.2

115.

NRs. 53 per cum for 7 to 10 cum per month and NRs. 79 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 tariff structure is based on household income and consumer's ability
and willingness to pay.

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;

Table 11:Cash Flow & Financial Position together with WUSC tariff structure

Yeof

3 & 7 9 1 13 15 17 19

21

BS.

2075 2078 2081 2084 2087 2090 2093 2096 2093

2102

Water Sale

35,641,104 | 37153748 | 39.543.933 42087853 | 44795492 47,677,287 50,744,475 52898121 52,586,121

52,298,121

New
i~ connaction

916,300 940,100 999,600 1,071,000 1,142,400 1,201,900 1,285,200 1.344.700 1,344,760

1.344.700

" |income

396,557,404 | 385093848 | 40.543.,533 43,158,883 45,937 892 48,879,187 52,029,675 54,242,821 54,242 821

54,242,821

Personnel

4,537,000 5.002.043 5,790,489 6,703,215 7.799.810

10,358 887 12,038,012 13,935,503

14,632,278

Energy

58,400 64,386 74,535 86,283 99884 194,953 179,377

188,346

Spare &
Cther

3260000 | 3883125 | 4147918 | 48017300 (\:n

5,494 176 5,690,790

6,762,989

(/"f"\ f'/ /5.03
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Chemicals 200,000 220,500 255,256 295,491 342,068 395,586 395,886 395,986 365,986 395 506
Tatal Cost 8.045,400 £,870,054 10,268,196 11,886,720 13,760,364 15,929,242 17,363,506 19,083,126 21,201,657 21,979,599
Tarft_Band Cum
08 210 Fol) 254 280 07 338 arnz [ 450 450
710 [5) [3] [T 70 77 86 53 102 13 113
1120 ™ ar 95 105 115 127 140 153 169 168
2130 118 130 143 157 173 190 208 220 253 25
»30 1777 195 214 236 259 285 34 345 380 80

Cash in

Hand with

Users 21,720538 | 65804333 | 110,593,340 | 105406186 | 106.852.607 | 108,870,643 | 116,104,638 | 130:403.620 | 145021941 | 149,730,972
Installement | 22729537 | 22,720.537 | 22 728537 22729537 | 22720537 22 729,537 22,728,537 22729537 22,729 537 22,729,537
#of Taps

85 % 3,884 4,044 4.210 4,383 4,564 4,753 4,949 5,154 5477 5,704

Source: DEDR, 2018

2.6.3 Social Benefit Cost
116. 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 their net 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 31.05
percent, which is greater than EOCC of 12 percent.The details are.;_-tabq_l_étqij'_
below: T
Table 12: Social Benefit Cost
Years of Operation ; | 5 10 15 25
Direct Benefit
Private Taps
- Full Plumbing 26,451,827 | 28,744,757 | 31,892,411 | 35,384,744 | 39,259,501 | 39,259,501
-Yard Taps 9,189,277 9,985,833 11,079,318 | 12,292,543 13,638,621 13,638,621
Community Taps - - - - - -
Institutional - - - - - -
Subtotal - Water Sales 35,641,104 | 38,730,590 | 42,971,729 | 47,677,287 | 52,898,121 | 52,898,121
Connectlon Charge 975,800 1,082,500 1,201,500 1,344,700 1,344,700
Total Revenue 30,294,938 | 33,896,802 | 37,608,870 | 41,727,594 | 46,308,103 | 46,308,103
Expenses .
Q&M 8,565,400 10,411,297 13,287,747 | 16,958,906 16,990,852 17,359,835
- Fixed O&M 8,307,000 | 10,097,210 | 12,886,883 | 16,447,292 | 16,447,292 | 16,775,503
- Variable O&M 258,400 314,087 400,863 511,614 543,560 584,332
- Variable O&M/m3 0.39 0.44 0.50 0.58 0.56 0.60
- Variable O0&M/m3 - 0.44 0.49 0.56 0.65 0.62 0.66
Adjusted for Losses
Total D&M - Adjusted for
Losses 8,594,111 10,446,196 | 13,332,287 | 17,015,752 17,424,761
Net Operating income 21,729,538 23,485,53052/',%4&21[1}3, 24,768,688

SN0
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Years of Operation 1 5 10 18 20 25
CAPEX, of which;
- Loan
- Grant
Additional Connections 975,800 1,082,900 1,201,500 1,344,700 1,344,700
Meter Replacement - - 121,500 135,000 148,500 165,000
Debt

W‘lcipal Balance - - 246,337,485 | 188,800,950 | 115,368,131 | 21,647,178
Principal Paid - - 10,412,663 | 13,289,450 | 16,961,131 | 21,647,178
Cumulative of Principal
Paid - - | 47,335,450 | 107,748,812 | 184,853,271 | 283,260,272
Interest Paid - - 12,316,874 9,440,047 5,768,407 1,082,359
Total Debt Service - - 22,729,537 | 22,729,537 | 22,729,537 | 22,729,537
Annual Payment
Annual Cash Flow 21,729,538 | 22,509,705 387,186 702,251 5,094,514 4,709,031
Curmulative Cash Flow
Opening Balance - 28,132,692 | 105,406,186 | 108,168,392 | 120,284,368 | 145,021,941
Surplus/Deficit 21,729,538 | 22,509,705 387,186 702,251 5,094,514 4,709,031
Closing Balance 21,729,538 : 110,642,397 | 105,793,372 | 108,870,643 | 125,378,883 | 149,730,972
NPV of Loan 21,729,538 | 22,509,705 | 23,116,723 | 23,431,788 | 27,824,051 | 27,438,568
NPV of Project 21,729,538 | 22,509,705 | 23,116,723 | 23,431,788 | 27,824,051 | 27,438,568

Source: DEDR, 2018

117. 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 EOCC. This indicates the viability of
the project in terms of financial and economic aspects.
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118. To meet the objectives of the IEE study a systematic and integrated methodology
was followed by the legal requirements of GoN. The Ministry of Water Supply has
already approved the Terms of Reference (ToR) for the IEE study of Charikot
Water Supply and Sanitation Project {Refer Annex 1). The |EE study has followed
basically the procedures outlined in the approved ToR.

119. The |EE study has been conducted as per provisions of the Environmental
Protection Rules (1997,2007 & 2017) following the provision of Rules 5, 7, 10 & 11
in compliance with the schedule 1, 3 & 5.

120. The IEE study has followed the procedures outlined in the approved ToR and has
covered the issues delineated therein. The principal steps undertaken in the IEE
methodology to accomplish the assignment are briefly discussed below:

31 Literature review

121. 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, pubiished 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 coilected from various sources and reviewed toget
information on the coverage of the studies and fulfiil the data gaps. SR

3.2 Impact Area Delineation

122. To carry out IEE study, the possible areas where the anticipated impacts\ 'h'a'v'e"" |
either significant or insignificant effects, need to be delineated. To specify the area
that would be covered by the assessment, the geographical boundary of the
influence area is delineated on the topographical map. This delineating
methodology is called Impact Area Delineation The impact aré' \ﬁfégve been
delineated on the basis of proximity of the construction s;tef nggrby

ﬁ‘ﬂ.'r .
surrounding areas. The impact Wmeated as “Core |
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123.

124.

3.3

125.

3.3.1

126.

127.

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 Surmrounding 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 e) Botanist.
During the visit, baseline information on physico-chemical, biological, and socio-
economic & cultural conditions of the core area and surrounding areas of the
project area were collected using Simple Checklist and Survey Questionnaire
method. Similarly, during field study, Rapid Assessment Checklist (Refer Annex
2A) has been duly followed in which data regarding physico-chemical, biclogical,
socio-economic & cultural environment has been filled up. The sub-sections below
present briefly the various approaches and methodological tocls used during the
field exploration

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 also observed and recorded. These data on
physico-chemical environment were collected through literature review, field
survey & investigation by the team of experts, expert's judgement and
stakheholder consultations.

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 sampiing process that
involved water sample collection from the proposed source followed by water

quality testing at the certified laboratory i.e., A sthia Scientific Research Service

TAEC/ACON 4V
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Pvt. Ltd. located at Dillibazar, K%t andu for fu hel nalysis. Also, information on
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128.

3.3.2

129.

3.3.3

130.

air quality and noise quality condition has been collected through field observation
and expert's judgement . 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.

Simitarly, information on air quality and noise quality condition has been collected
through field observation and expert's judgement .For convenience, simple
checklist for Physical environment has been prepared and this checklist as
included in Annex 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.

Biological Environment

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 also
collected through the expert judgement and discussions with the locals. |

Socio-economic and Cultural Environment
Household surveys were conducted through interviews by simple quesfiﬁ,ghé_ir
method to obtain information on the socio-economic & cultural environmen!t’ithat-
primarily includes demography, ethnicity, education, heaith & sanitation, drinking
water condition of the project area, irrigation facility, local traditions, land use
pattemns, incomes & expenditures and to acquire their perception towal - the
proposed project, etc. Information on Migratory patterns.of the local p
the Impact of river on settlements & agricultu / l’"’ /g.,ln_foqyati

£
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people residing within the core area of the proposed project town was collected
through socio-economic survey. The sample of Household Survey Questionnaire
that was filled up during household survey has been included in Annex 4,

131. For primary data collection, census survey has been conducted for the entire
households within the town projects for which 100% of the total HHs have been
surveyed whereas, 10% of sampling households have been surveyed for detailed
information and systematic stratified sampling method has been adopted while
selecting this 10% of total households. The census survey was carried out for
primary socioeconomic features that includes Household Occupation, Household
Education Status, Caste & Ethnicity, Rental Population, Existing Use of Sources,
Monthly Income & Expenditure, Land Holding Pattern,Household Latrine Status,
Willingness to contribute for 5% upfront cash and Incidence of Waterborne &
Communicable Diseases. This has been briefly discussed below:

I CENSUS SURVEY

132. Census survey was carried out in all delineated project area for collection of brief
information from all household. The basic information was collected through the
brief checklists/questionnaire from each household. The data obtained from the
survey are required for design and social activities as well as OBA
implementation, training and GES| perspectives in the course of project
implementation.

Il. SAMPLING SURVEY

133. About 10% of total households were selected through stratified random sampling
method for collection of detailed information. The household was selected based
on the assessment of existing socio-economic status, caste/ethnic status, poverty
situation, rural and urban setting, caste/ethnic composition, settlement and house
pattern within the town project. it was assumed that the entire household of
various statuses should be represented in sampling survey.

134. This 10% sampling survey confirms reliability and authencity of the proposed
study as the Stratified Random Sampling method has been adopted for the
sampling survey of the proposed project. This method ensures each subgroup
within the population receives proper representation within the sample. As a result,
stratified random sampling provides better coverage of the popuiation

135. Household surveys were conducted.through interviews by simple questionnaire

method to obtain information @ ""he.sdcio-economic & cultural environment that

o
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3.5

3.6

136.

137.

138.

139.

includes demography, ethnicity, education, health& sanitation, drinking water
condition of the project area, irrigation facility, local traditions, religions, land use
patterns, incomes & expenditures and to acquire their perception towards the
proposed project, etc. Information on Migratory patterns of the local people and
the Impact of river on settlements & agriculture were also collected. The survey
covered 100% of the total HHs whereas only 10% of the total HHs was surveyed
in detail for this study. The sample of Survey Questionnaire that has been filled up
during field study has been included in Annex 4.

Focussed Group discussions (FGD) were also conducted to obtain suggestions
and comments from all the potential stakeholders. The checklist followed for FGD
and its findings have been included in Annex 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 and
archaeological sites, schools, and health posts within the direct project impact
areas. Consultation with village elites and through group discussions were done to
assess the current situation of the project area community.

Public Notice

A public notice of 15 days was published in Arthik Abhiyan Dainik, a nationai daily
newspaper on 2075/08/23. The main aim of the notice is to seek written opinions
from the concemed people and institutions regarding the possible impacts that
may result from the implementation of the proposal. Copies of the Public Notice
has been pasted at the Municipality office, Division Forestry Office
(Dolakha),District Coordination Committee and District Administration Office. This
has been included in Annex 3.

Public Consultation

The public consultation program was conducted at the premises of Bhimeshwore
Municipality Office. No such kind of disssatisfaction regarding the proposed project
were noted during this consultation program.

Collection of Muchulkas (Recommendation Lefters)

Recommendation letters from the concemed local stakeholders has been: : .

collected within the 15 days from the date of public notice publication. Each of the’
recommendtion letters collected have been included in Annex 3. e

-
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3.7
140.

141.

142.

143.

144.

145

L / ‘1"7/’ "-;:--'1;..\_ s

Impact ldentification, 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 Envircnmental
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, socio-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 (SS),
Local (L), and Regional (R). Similarly, the duration of impact has been classified
intc Short Term (ST), Medium term (MT), and Long term (LT).

Impact predictions are generally made against a baseline established by the
existing environment. Hence, during our field study, the baseline data were used
as reference 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 alsc 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 thls guidelines.

The scoring of impacts as per ;

el

é! EIA Guidelines 1993 is tabulated below:
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Table 13: Scoring of Impacts

Likely Parameters of Scoring as per National EIA
5+ No. ! Impacts Type Gguid;:nes,xsga
1. | Nature Direct 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 (SS) 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 14: Significance of Impacts
s. No Scoring as per National EIA | Level of Significance as per National
e Guidelines, 1993 EIA Guidelines, 1993
1. [ Less than 50 Insignificant
2. | 50t0 75 Significant
3. | More than 76 Very Significant

Source: National EIA Guidelines 1993

147. This evaluation was done as per the professional judgement by the key expert
team involved in the IEE study.
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. AND ADMINISTRATIVE FRAMEWORK

4.1 Nepal’s Environmental Policy and Legal Framework
Constitution of Nepal
148. The Constitution of Nepal is the fundamental law of Nepal.

o Articie 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 ctean and healthy environment”.

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

149. 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.)

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

(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 pollution that would cause significant
adverse impacts on the environment or harm to public life and health, or to
generate pollution beyond the prescribed standards;

(i} specifies for the Ministry in charge bf environment (currently the MoFE) to
conduct inspection of approved projects to ensure that pollution prevention,
control or mitigation is carried out according to the approved IEE or EIA Report;

- (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 adverse environmental
' impact caused by anybody may.. apply to the prescribed authority for

TAECACON JV —
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151.

152.

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

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

Other environmental policies, laws, rules, conventions & standards that provide
general context in the environmental assessment of water supply &
sanitation works are presented in Table 15.

SR

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

153. 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 International Trade in Endangered Species of Wild Fauna
and Flora (CITES), 1973

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

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

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

4.3 Environmental Standards

156. The key environmental quality standards applied in the GoN IEE (as well as in the
ADB IEE) are listed below and their details are featured in Annex 28B:

»  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 Diesei Generator Emission Standard,2012

»  Nepal Vehicle Mass Emission Standard, (NVMES), 2 69 B.S. (2012AD.)
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» The key environmental quality standards applied in the GoN IEE (as well as in the
ADB IEE) are listed in Table 16 and their details on the acceptable level criteria of
these standards are featured in Annex 2B.

Table 16: Relevant Environmental Quality Standards

National Standard

Ambient air quality Nationai 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 Quality,
Standards, 2005 Fourth Edition, 2011

E_mnssnon standard for National Diesel Generator Emission

diesel generator Standard 2012

discharge to ambient Air '

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

SourceIEE Study, 2018019

157. 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, PM,,, Sulphur Dioxide(SO,), Nitrogen Oxide(NO,), 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 PM,o, PM.s, SO, and NO, at international level.
Both standards provide guidelines to follow and comply the set standards for the
ambient air quality during construction period. The acceptable level criteria for
ambient air quality as per both standards are given below:
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Table 17: Standards for Ambient Air Quality

- Parameter.

158.

NO; 1-year 40 40 -
anour [ 8 : :
1-haur - 200 -
o 8-hour 10,660 10,000
15-minute 100.60C - 100,000
Pb 1-year [ - 0.5
Benzarne 1-year 26 -
Source;
= Hational Ambent A Guakly Standands for Hepal 2803 Chiained from Envirgnment Statistics of Nepal 2011, Goverament of Nepal,
onal Planaing Cammiss) at, Central Burea of Siatisticn, Kathmanda, Hepsh
" Envienmental, Heakh and Safely Gonarsl Guideies, 2007. internstisnat Fisnsse Curporation, Worie Bank Group.

AR Oualty Guideines for Corope, Second Edition, 2000, WHD Regionst Gftioe for Europe, Copenhagen.
© Parameter that siher has no pabanal standard vatie far 24-hoor ohservation of wih WHG guideine vaki for J4-iour sbusrvation o5
ooy siringent than that specified it the nations! standurde.

Similarly, National Noise Standard Guidelines, 2012 has set the standard noise
levels measured in dBA for Industrial area, Commercial Area, Rural Residential
Area, Urban Residential Area, Mixed Residential Area and Quiet Area. This also
has provision of standard values for the noise level generated by Water Pumps
and Diesel Generator also. This is limited within the country only. For internaticnal
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:
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Table 18: Standards for Ambient Noise Quality

Receptor !' .Sourba . :.Nstzonal.Ncuse Stands
Day
T8
Commercnat drea 65
{Rural residential area 46
Urban residential ares £
Mixed residential area 63
Quist ares B
Water pump
maséiméanarater ot i i .
* Gyided tor & iy Motse, WHE, 1588,

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

159. 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:

Table 19: Standards for Drinking Water Quality

Prisca Moogaree

Chioride

Sugphiom

e

Coppat

Teud Haroress
Cakim

s

Mettury
ARt
Peadusf Chiorte
E-cok WAPRL 50 &

|Foigs Cowbormn WRHADOT | in 9594 of camples fokan
¢ Heath-based guideibne vakies

= Figiras 6 paraniiasic ars upser sange of the standards recommended.

* Thass standards nginals the Wit 738

A0 From Wi (2003) Chiorine in Srinking-waber, which sistes that 1his value s congervatice.
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160. 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 imporis is equivalent to Bharat Stage lll
standards and, for in-use diesel generators, is equivalent to Bharat Stage |l. The
Diesel Power Generation: Inventories and Black Carbon Emissions in Kathmandu
Valley, Nepal 60 emissions limits are set for four major pollutants: CO, HC, NOx,
and PM. This is given in detail below:

Table 20: National Diesel Generators Emission Standards, 2012

1. Emissions Limits {g/kWh] for Imports of New Diesel Generators

Category (ki) o HCHND, M

KW 8 B.OO 7.50 0.80
B = KW <19 6.60 750 0.5Q
19 = kW «37 5.50 7.50 0.60
37 =W <ih 5.00 498 0.40
75 = kW <130 5.00 £.00 .30
1320 = kW <560 3.50 4.00 .20

Note: This standard is equivgient to Bharot i standards.

2. Emissions Limits |g/kwh) for In-use DG Sets

Category (kW) o HC HO, PM

KW 8 8.0G 1.3¢ 9.20 3.00
8= kW <19 6.60 136 9.20 .85
19 = kW <37 630 %30 9.20 0.85
37 = kW <75 8.50 1.30 2.20 0.85
75 = KW <130 5.00 1.30 3.0 0.7g
130 = kW <560 5.00 130 %.20 0.54

Note: This standard is equivalent te Bhorot N stondards.
a} Sampling coflection point shouid be fotated at one-third of the DG set stack height.
b} kW= Power Foctor * kW
¢} Testing Methodology: Skould be according ta IS0 8178 or eguivalent to 150 8178 standard set by t}re
manufacturing country.

Source: Diesel Power Generation, 2014 by The Woerld Bank
44 Environmental Assessment Requirements

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

441 Environmental Assessment Requirements of the ADB

162. 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 SP$.2009 is underpinned by the

f
G/ iAo *
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ADB Operations Manual, Bank Policy {OM Section F1/0OP, 2010). The policy
promotes international good practice as reflected in internationally recognized
standards such as the World Bank Group’s Environmental, Health, and Safety
Guidelines’.

163. ADB’s Environmental Safeguards policy principles are defined in SPS (2009),
Safeguard Requirements as per Table 19 and the IEE is intended to meet these
requirements.

Table 21: SPS 2009 Safeguard Requirements
" 2009 Safeguard oquirements | - Remarks

Use a screening process for each proposed pro;ect REA has been undertaken, indicating
as early as possible, to determine the appropriate | that the Project is NOT: (i)
extent and type of environmental assessment (EA) | environmentally ¢ritical; and (ii) adjacent
so that appropriate studies are undertaken | to or within environmentally
commensurate with the significance of potential | sensitive/critical area. The extent of
impacts and risks. adverse impacts is expected to be local,
site-specific, confined within main and
secondary influence areas. Significant
adverse impacts during construction will
be temporary & short-term, can be
mitigated without difficulty. There is no
adverse impact during operation.
Hence, |EE is sufficient.

Conduct EA to identify potential direct, indirect, | IEE has been undertaken to meet this
cumulative, & induced impacts and risks to physical, | requirement. (Chapter 7 & 8). No
biological, sociceconomic (including impacts on | transboundary& global impacts, including
livelihood through environmental media, health and | climate change.

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.

Examine alternatives to the project's location, | Analysis of alternatives is presented in
design, technology, and components and their | Chapter 6

potential environmental and social impacts and
document the rationale for selecting the particular
alternative proposed. Also, consider the no project
alternative.

Avoid, and where avoidance is not possible, | An EMP has been prepared to address
minimize, mitigate, &/or offset adverse impacts and | this requirement.

enhance positive impacts using environmental
~ | planning & management. Prepare an EMP that
.ol includes  the proposed mitigation measures,
.| environmental  monitoring  and reporting

= New Version of the "World Bank Group Environmental, Health, and Safety Guidelines”, April 30, 2007, Washington, USA,
hitp:/fwrwan. ifc. orgfifcext/enviro. nsf!ContenthnvlronmentalGundeFnes G

N
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afeguard Requirements.

requirements, related institutional or organizational
arrangements, capacity development and training
measures, implementation schedule, cost estimates,
and performance indicators.

Carry out meaningful consultation with affected
people &facilitate their informed participation. Ensure
women's  participation. Involve  stakeholders,
including affected people & concemed 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 concermns &
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 issuesiconcerns is
presented in Section VIl

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

The draft IEE will be disclosed on ADB's
website before Project appraisal. Copies
of both SPS-compliant IEE and GoN-
approved IEE will be made available at
the offices of the PMO, ICG and WUSC
for public consultation.

implement the EMP and monitor its effectiveness.
Document monitoring results, including the
development and impiementation 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, (i) the
overall benefits from the project substantially
outweigh the environmental costs, and (iii) any
conversion or degradation is appropriately mitigated.
Use a precautionary approach to the use,
development, and management of renewable natural
resources.

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

Apply pollution prevention and control technologies
and practices consistent with international good
practices as reflected in internationally recognized
standards such as the World Bank Group's

This requirement is only minimally
applicable to the Project in the aspect of
waste generation, e.g., effiuent from
septic tanks and generated sludge and
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4.4.2

”:Envlronmental Health and Safety Guadelmes Adopt

cleaner production processes and good energy
efficiency practices. Avoid pollution, or, when
avoidance is not possible, minimize or control the
intensity or load of pollutant emissions and
discharges, including direct and indirect greenhouse
gases emissions, waste generation, and release of
hazardous materials from their production,
transportation, handling, and storage. Avoid the use
of hazardous materials subject to intemational bans
or phase-outs. Purchase, use, and manage
pesticides based on integrated pest management
approaches and reduce reliance on synthetic
chemical pesticides.

sludge dlsposal 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 communities.

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

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

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

Source: Safeguard Policy Statement ADB, 2009 and IEE Study, 20187019
Environmental Impact Assessment Requirements of Government of Nepal

164. The Environmental Protection Rules (EPR) defines the environmental impact

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

approval of environmental assessment reports. The process applicable to the

Project is summarized in Tabile 20 given below.

Tabie 22 The GoN IEE Report Pmeparatlon, Review, Appmval and Implementatlon Process

Remarks

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

The project requires an IEE.

If proposed project requires an |EE, Proponent prepares

submit this to the CSA for approval.

of work/ToR using the format prescribed in Schedule 3 of the EPR and

an IEE schedule | The project has secured an

approved ToR.

Proponent carries out IEE according to the approved work schedule/ToR

The project caried out IEE
and prepared the |IEE Report

!
1'136

N e

and prepares an IEE Report following the-format prescribed in EPR
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Schedule 5 and incorporating slakehold
consuitation procedure specified in the EPR,

accordingly.

Proponent submits 15 copies of the IEE Report along with the project | Project submitted documents
proposal and recommendation of the Municipality to the CSA, accordingly for review and
approval.

CSA conducts review and grants approval of IEE Report.

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

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

Proponent implements approved |EE Report and any terms and conditions | Project has not starled and
given with the approval. being implemented

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

MoWS conducts the environmental audit after two years of project Prt_)jec.l has not started and
commissioning/operation. being implemented
Source: IEE Study,2018/019
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5.4
5.1.1

5.1.2

165.

166.

167.

5.1.3

168.

Existing Physical Environment

Landforms and Topography

The project area is located in Bhimeshwor Municipality, which is situated in
Dolakha district of Province 3 of Nepal. It lies between 27°37' 58" N to 27°44' 42"
N latitude to 85°05' 12" E to 85°59' 31" E longitude. The municipality is in a hilly
region with an altitude ranging between 950 to 2560 m above mean sea level with
an average altitude of 1554 meters.

The project area comprises of extensive terraces and steep gorges. Gorges occur
where the Seti flows close to the outliers or cuts across buried hills. Terraces are
the result of the lateral erosion of gravels by the meandering Seti.

Geology & Soil

Dolakha District is characterized by Ulleri and Seti formations of the Midland
Group. In the project area, rocks of the Ulleri Formation are represented by augen
gneiss and feldspathic schist whereas the rocks of the Seti Formation are mainly
composed of grey to greenish-grey phyllites and quartzite. Colluvial deposits and
rocks are predominantly found on the surface. The project area also has
weathered rocks of phyllite to gneiss and colluvium to alluvium deposits.

Thickness of colluviai range 2 to 5 m and alluvial deposits more than 5 m.

Land use pattern

The municipality covers 58.59 sq. km out of which most of the land is coverd by
forest & agricultural land. About 53% of land is covered by forest while 40% of
land is covered by agricultural land. The land in this project town is in moderate to
very steep slope. More than 50% of land in the municipality is steepr than 30°. The
land use pattern is determined by topography, climate and soils. Generally, lands
with gentle slopes are used for settlements. The following gives details on the
existing land use pattern:

Table 23: Existing Land Use Pattern

S. N

Land use

Area (km?)

Area (%)

Agricuiture

23.06

38.63

Forest

30.56

52.52

Residential

2.75

4.72

BRI -

Qthers

1.82

3.13

Total

58.19

100

Source: Feasibility Study Report, 2016
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5.1.4

169.

5.1.5

170.

171.

5.1.6

172.

173.

Water Resources

The project district, Dolakha is rich in water resources, particularly on account of
the existence of TamaKoshi River and other various rivulets. Hence, this area has
been used by various hydropower development projects like Upper Tamakoshi,
Second Tamakoshi and other hydro projects. Similarly, people of the project area
have been consuming water from the various existing water supply system that
has been using water from various water resources like Hattichhahara, Odare,
Jhapre Khola, Kagate Khola, Dund Khola, Gairi Khola, Pani Ghatta etc. Apart of
these resources, Charnawati River (Chharange Khola) is also one of the important
water resources of the project area which has been proposed as the major source
of this proposed project.

Climate

The Municipality has a subtropical to a temperate ¢climate and is heavily influenced
by the monsoon (June-September) with an average annual rainfall of about 1710
mm.

The average temperature in Charikot, Dolakha ranges from 7.5 degree celsius
during January (the coldest month of a year) and 19.3 degree celsius during July
(the hottest month of a year). Similarly, the average rainfall in Charikot, Dolakha
ranges from the most dry month of January with 10mm to the most wet month of
July with 543 mm.

Water Quality

During the survey, the respondents were asked about the existing water quality in
the project area. The survey revealed that out of 3842 respondents, about 21.21%
(815) of respondents referred to as Good quality where as large numbers 77.90%
(2993) referred to as Satisfactory or Moderate in terms of water quality. Likewise,
only 0.88% (34) of the respondents referred to as Bad in terms of water quality.
Their response is categorized as good, satisafactory or bad in terms of their
sensitivity to the taste, colour, visibility (turbidity) and incidence of water borme
diseases.

During field survey,water samples collected from the proposed sources thqff":'
includes Hattichhahara, Odare and Jhapre Khola were tested for various physfcai
and chemical parameters. The test reports show that all parameters of water
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174.

5.14.7

175.

51.8

176.

5.1.9

177.

quality of the sample collected are within the permitted value of NDWQS. These
water quality test reports are included in Annex 6.

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

Air Quality

During the field study, field observation shows that Air poliution is generally
caused by fugitive dust from the vehicle movements e.g. oid and cver smoky
buses, tractor, heavy and overloaded trucks, old jeeps particularly over unpaved
roads, construction activities, and wind action on unpaved exposed surfaces.Air
emissions also come from household cooking, open burning, and moving vehicles.
Emissions from these sources are scattered regarding both locations and timing.
However, the magnitude of air quality problems in the project town is not that
severe.

Acoustic Environment

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

Landslide Susceptibility

The project town lies in hilly region hence, there is possibility of landslide. Bug,
there is no record of occurrence of significant landslide in the project area. The
study reveals that temporary landslide may occur. However, this ¢an be mitigated
through precautionary measures during project construction.

Existing Biological Environment

Flora

. Dolakha District is blessed with natural beauty of floral diversity. The site specific

‘project area are given in Table 24.

Do
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Table 24: Major Plant Life Forms of the Project Area

8.No. Sclentific Name Local Name Species
1 | Rubus ellipticus Ainselu Shrub
2 | Emblica offficinalis Amala Tree
3 | Pieris ovalifolia Angeri Shrub
4 | Lagerstroemia reginae Ashare phul Shrub
5 | Adhaloda vasica Asuro Shirub
6 | Melia azedarach Bakaino Tree
7 | Ficus bengalensis Bar Tree
8 | Terminalia beliirica Barro Tree
9 | Aegle mammelos Bel Tree
10 | Rhus wallichii Bhalayo Tree
11 | Populus ciliate Bhote Pipal Tree
12 | Lagerstroemia parvifiora Bot Dhayaro Tree
13 | Schima wallichii Chilaune Tree
14 | Bassia bulyracea Chyuri Tree
15 | Berberis aristata Chutro Shrub
16 | Debregeasia salicifolia Daar Shrub/Small Tree
17 | Garuga pinnafa Dabdabe Tree
18 | Mussaenda macrophylia Dhobeni Tree
19 | Colebrookea oppositifolia Dhusure Shrub
20 | Diosconea bulbifera L. Githa Ving
21 | Callicarpa macrophyifa Guyanlo Shrub
22 | Lannea coromandelica. Hallunde Tree
23 | Tenminalia chebula Harro Tree
24 | Syzygium cumini Jamun Tree
25 | Phoebe lanceoiata Jhankri syaula Tree
26 | Ficus lacor Kabro Tree
27 | Anthocephalus chinensis Kadam Tree
28 | Myrica esculenia Kafal Tree
29 | Adina cordifolia Karam Tree
30 | Acacia calechu Khayar Tree
31 | Ficus semicordata Khanayo Tree
32 | Sapium insigne Khirro Tree
33 | Morus alba Kimbu Tree
34 | Litsea monopelata Kutmiro Tree
35 | Dusbanga grandifiora Laampate Tree
36 | Engelhardtia spicata Mauwa Tree
37 | Envthrina stricta Phaledo Tree
38 | Ficus religiosa Pipal Tree
39 | Pinus roxiburghii Sallo Tree
40 | Terminalia tomentosa Saj Tree
41 | Bombax ceiba Simal Tree
42 | Vitex negundo Simali Tree
43 | Maliotus philippensis Sindure Tree
44 | Albizia chinensis Siris Tree
45 | Dalbergia sisoo Sisoo Tree
46 | Bauhinia vareigata Tanki Tree
47 | Cedrealla toona Tuni Tree
48 | Alnus nepalensis Uttis Tree

Source: IEE Field Visit Survey, 2015

5.2.2 Fauna

179. Some species of mammals available in the project area is given in the table g|

below. The status of these mammals are as per IUCN & IBAT repo
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Table 25 : Mammals of the Project Area
o Scientific Name English Name Local Name | Status
Felis Chaus/Prionailurus
1 | Bencatensis Jungle cat Ban Dhade Lc
2 | Macaca Assamensis Assam Macaque Bandar NT*
3 | Hi i ineraceus Least Leaf Nosed Bat Chamero LC
4 | Panthera Pardus Common Leopard Chituwa v+
5 | Bystnx Hodgsoni {Brachyura) Malayan Porcupine Dumsi Lc
6 | Viilpes Bengalensis Bengal Fox Fyauro Lc
" Five Stripped Palm Paanch Dharke
7 | Funambulus Penpantii Squirrel Lokharke LC
8 | Semnopithecus schistaceus Nepal Grey Langur Dhedu LC
9 | M Flavigula Yellow Throated Marten Malsapro LC
10 | Mos hosmour Hill Mouse Musa LC
11 | Gangeli s Aurous Golden Jackal Syaal LC

Source: IEE Field Visit Survey, 2015

180. Some of the birds reported in the forest areas are listed in Table 26. The status of
these birds are as per IUCN & IBAT reports.

Table 26: List of Birds in the project area

l:c.: Scientific Name English Name Local Name Status
1 | Tyio alba Common Bam Owl Gothe Latokosero LC
2 | letinaetus malaionsis Black Eagie Dronak Chil LC
3 | Psilopogon asiaticus Blue Throated Barbet Basanta LC
4 | Eudynamys scolopaceus Common Koel Koili LC
5 | Arhorophila forqueola Common Hill Patridge Piura LC
6 | Acridotheres lrislis Common Myna Dangre Rupi LC
7 | Cotumix cotumix Common Quail Battai LC
8 | Streplopelia sp Dove Dhukur LC
9 | Bubo bubo Eurasian Eagle Owl Hapsilo LC

10 | Psilopogon (Megalaima) Virens | Great Barbet Nyauli LC
11 | Cuculus micropterus Indian Cuckoo Kafal Pakyo LC
12 | Corvus Macrorhynchos Large Billed Crow Kaalo Kaag LC
13 Caprimulgus macnius Large Tailed Night Jar léi';?;hhre Chaite LC
14 | Psittacula cyanocephala Plum Headed Parakeet Tuisi Suga LC
15 | Passer domesticus Sparrow Bhangera LC
16 | Bubo nipalensis Spot Bellied Eagle Owl Mahakaushik LC
17 | Lophura Leucomelanos Kalij Pheasant Kalij LC
18 | Pellomeurn ruficeps Puff Throated Babbler Thople Bhyakur LC

Source: IEE Field Visit Survey, 2015

' 181. The commonly found reptiles and amphibians observed in the project area are
. presented in Table 27. The status of these reptiles & amphibians are as per IUCN
& IBAT reports.
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Table 27: List of Reptiles and Amphibians Found in the Project Area

NS c‘. Scientific Name English Name Local Name Status
1 | Caloles versicular Garden lizard Chheparo LC
2 | T. altholabris Green Pit Viper Haryau LC
3 | Hemidactylus brookii Common lizard Mausuli LC
4 | Bufo melanostictus/Duttaphrynus | Common toad Bhyaguto LC

Himalayanus
S | Ovophis monticola Mountain Pit Snake A(andho LC
Sarpa/Gurubs/Chhirbire
Sarpa
6 | Ptyas mucosus Rat Snake Dhaman
7 | Rana cyanophylectis Stream Frog Bhyaguto LC*

Source; JIEE Field Visit Survey, 2015

182. Similarly, the commonly found fishes in the project area are given in Table 28.

These species are found in the nearby water bodies of the project area that

includes Chharange Khola, Hattichhahara Khola énd Other minor water bodies

like Odare,Jhapre Khola, Dund Khola etc.The status of these fishes are as per
IUCN & IBAT reports.

Table 28: List of Fishes Found in the Project Area

8. No. Scientific Name English Name Local Name Status
1 | Schizothoraichthys sp Trout Asala LC
2 | Garra annandalei Annandale Garra Chuche Buduna LC
3 | Barilius vagra Vagra Baril Faketa LC
4 | Neolissocheilus hexagonolepis | Copper mahseer Katle LC
5 | Glyptothorax Indicus Catfish Mungri LC
6 | Heteropneustes fossilis Stinging Catfish Singhi LC

7 | Nemacheilidae{Schistura
Multifasciata) Stone Loach Gadela LC
8 | Psilorhynchus pseudecheneis | Stone Carp Tite LC
9 | Channa gachua Dwarf Sankehead Hile LC
10 | Tortor Tor Mahseer/Tor Sahar Not
barb Known

Source: IEE Field Visit Survey, 2015

523 Protected Area
183.
524 Forest Area

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

184. There are various community forests nearby the project area. Some of the project

components have been proposed within the community forest areas. Those

community forests are mentioned below along with the details of proposed water
supply components.
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Table 29: Project Components within Community Forests

SN Project Components Community Forests
1 | Matti System (RVT-250, GH,WTP) Bichaur Community Forests
2 | Barkhedanda (RVT-250, WTP,GH) Barkhedanda Community Forests
3 | Budhabhimsen System Budhbhimsen Community Forests
4 | Transmission Mains Shree Chandrawati Community Forests
5 | Transmission Mains Shree Thangsa Deurali Community Forests

Source: IEE Field Visit Survey, 2015

185.

53
5.3.1
5.3.1.1

186.

5.3.1.2

187.

188,

The concerned WUSC has already got written consent from the concemed
Community Forest Users Groups (CFUGs) and Bhimeshwore Municipality.

Socio-economic and Cultural Environment

Demographic Features

Settlement pattern

Qur field observation shows that the spatial distribution pattern of settlements in
Bhimeshwor Municipality is found to be scattered in the agricultural village areas
and agglomerated in the accessible commercial areas, tended to be clustered in
the main road area. There is a dense linear settlement in the main Charikot
Bazaar. The rural area of the project area is gradually shifting towards the urban
area with emerging market along the main roads and settlements, however such
urban growth has been hindered by limited population growth and steep terrain of
the area. Most of the government and non-government offices are located in
wards 9 & 10, which is the most densely populated area of the service area.
Nevertheless, the settlement pattern of the other wards is scattered.

Population Distribution

As the all of the service area lies in the former municipality boundary, total
population of historical time of former municipality had been used for the
population assessments of the area.

Table 30: Population of the former BHimeshwore Municipality

Year Population
1881 16,761
1891 19,261
2001 21,616
2011 22,537

Source: DEDR, 2018
However, the Municipality has increased it judiciary boundary more than double

folds during March 2017 by incorporating ac oining former VDCs. The formation of
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the new municipality has been described in earlier (section 1.2). Therefore, the
present population assessment of newly formed municipality has been carried out
by summing up neighboring VDCs' population data. The ward wise population of
the project town according to the census, 2001 and 2011 has been presented

below:
Table 31: Population of the Project Town
Ward W. Census 2001 Census 2011

Area Growt
Ha HHs Pop |P. Densities HHs Pop |P. Densities h Rate

1 2178| 746 3547 1.63 864 3437 1.58 -0.31

2 1,186 | 1123 4672 3.93 984 3571 3.00 -2.65

3 499 662 30386 6.08 1134 4330 8.68 3.61

4 501 397 1861 3.7 644 2448 4.89 278

5 1,628 | 925 4216 2.59 1140 4198 2.58 -0.04

6 633 854 3859 6.68 1312 4626 §.68 2,66

7 2,157 | 948 4572 212 862 3364 1.56 -3.02

8 1,793 772 3706 207 775 2793 1.56 -2.79

) 2,771 830 4508 1.63 924 3713 1.34 -1.92

Totai 13,250 7257 33677 2.54 8639 32480 281 -0.36

Source: CBS 2001 & 2011

189. The above given table shows that the total population of Bhimeshwor Municipality
as per the census of 2011 is 32,480. The popuiation of the municipality in 2001
was 33,677. The analysis of the census population shows that the overall annual
growth rate of the municipality is declining by 0.36%. Most of the wards have had
declining population growth rate in last decade. The declining population growth
rate attributed to the Maoist insurgency during early 2000 AD.

180. However, Ward no 3, 4 and 6 of the municipality (former ward no 1, 5, 7 and 12 of
Bhimeshwor Municipality or main Charikot area) have positive growth rate.
The population densities of these wards are comparatively high.

191. As the social surveys have been carried out before the formation of present
Bhimeshwor Municipality, all the social information has been collected and
presented in terms of former wards. The service area of the proposed Charikot
Water Supply and Sanitation Subproject comprises partial ward area of former
ward nos. 2, 3, 4, 5, 6, 8, 9, 12 and 13 and complete area of former ward nos. 1, 7
and 10 of the former Bhimeshwor municipality. The project area has been
delineated in consultation with WUSC and the local community. The consultants :
conducted a socio economic survey in 2016 of the proposed se peane The

b
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5.3.2

5.3.2.1

192.

193.

5.3.3
5.3.31

194,

survey shows that the total population of the service area is 21,909, The wardwise
household number and population of the service area is given in the table given
below:

Table 32: Households & Population of Beneficiaries

Former Present Ward Number of .
Ward Bhimeshwor Municipality HHS Total Population
1 Complete Area of WN 3 937 6,214
2 211 938
3 Partial Area of WN 2 72 303
4 68 393
5 Partial Area of WN 4 220 1,056
6 Partial Area of WN S 344 1,570
7 Partial Area of WN 4 305 1,408
8 Partial Area of WN 5 24 1,043
9 32 136
10 Complete Area of WN 3 843 5,984
12 Complete Area of WN 7 267 1,607
13 282 1,257
Total 3842 21,909
Source. Socio-economic Survey, 2015
Caste/Ethnic Groups
Ethnicity and caste

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

The survey revealed that Brahmin/Chhetri are the major caste group of the project
area comprising about 48.59% (1867) of the total 3842 households whereas the
Janajati comprises about 41.25% (1585). Similarly, the Dalits and other caste
groups {Mushalman and Madheshi etc.) are 9.94% (382} and 0.21% (8)
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 each household of the
-7 project town. The survey shows that out of 3842__-‘_!H6:il'_i’seholds, the highest number
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195,

5.3.3.2

196.

197.

of population, i.e., 35.92% (1380) are engaged in Agriculture, 23.97% (921)
population depend on the business, 26.68% (1025) are engaged in services,
6.98% (268) were abroad for foreign employment and 1.48 % (57) are engaged in
running industries. Similarly, about 2.86% (110) and 2% (77) of household head
are dependent upon labor and other miscellaneous works respectively. The survey
also shows that the lowest (0.10%) of the households are dependent.

There are four public and private banks proving banking services to the people of
the municipality. Similarly some cooperatives are also in operation in the service
area.

Monthly Income Details

The survey revealed that main sources of household income of the service area
are agriculture, service, remittance and wage labour, respectively. Among the total
households 11.37 percent have monthly income less than Rs. 7500 which is
considered as poor household. About 12.05% of households have monthly income
ranges of Rs. 7501 to Rs. 10875. Similarly, 38.44% of households have income
range of Rs. 10,875 to Rs. 20,000, 32.3% of household have income range of Rs.
20001 to Rs. 50,000 and about 5.83% of households have income ranges above
than Rs. 50,000 in a month. Similarly, the survey shows that only 11.37% of total
population fall under the poor category as per the implementation guidelines
(Income less than Rs. 7500 per month).

Hence, the survey revealed that the main sources of household income of the
service area are agriculture, service and business respectively The table given
below gives details on the distribution of mean monthly household income.

Table 33: Monthly IncomeLevel ofHouseholdsby Ward

Ward Grand
1|2 |3|a| 5|67 | 8119|1012 13 | Total

Income Range

<Rs.7500 47| 82 (18(23| 16 (81 31 ; 57 | O | 48 | 14 | 20 | 437 | 11.537

Rs.7501-
Rs.10875 40| 24 |18|15| 24 |95 | 54 | 62 | 0 | 73 1 16 | 32 | 463 11205
Rs. 10876-
Rs.20000 319y 50 (18|24 73 |103|123| 83 | 11 | 342 | 164 | 167 | 1477 | 3844
Rs.20001-

Rs.50000 468| 25 (1315 | 95 56| 79| 32 |21 |304| 84 | 59 | 1241 | 32.30

>Rs.50000 63|20 |5|1|12|(9 (18| 7 0|76 | 9 | 4 | 224 | 583

Grand Total | 937|211 |72 |68 | 220 |344| 305 | 241 | 32 | 843 | 287 | 282 | 3842 | 100

Source: Socio-economic strvey 2015
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5.3.3.3 Monthly Expenditure Details
198. The survey team has collected basic data information of expenditure level of
household by monthly basis.The survey shows that among the total 3842
households, 21.50 % (826) have monthly income of more than Rs. 7,501- 10,875,
about 33.10% (1271) of total households have monthly income in the range of Rs.
10,875-20,000 whereas 14.50% (556) households have monthly inome with the
range Rs. 20,001-50,000. Likewise, only 1.7% (65) households are eaming more
than Rs. 50,000 per month. About 29.30% {(1124) households falis under poor
category as thery are only eaming less than Rs 7,500 per month. The monthly
expenditure level of HHs in the service area is given in the table below.
Table 34: Monthly Expenditure Level ofHouscholdsby Ward
Expenditure Ward Grand
Range 1 2| 3| 4 5 6 7 8| 9 10| 12| 13| Total | %
<Rs.7500 129 1 138 |56 (53| 28 240! 59 (177 O] 93| 50| 101 | 1124|293
Rs.7501-Rs.10875 | 194 | 37| 7| 8| 25| 36| 61| 41| 3]|217| 93| 104 826 | 21.5
Rs.10875-
Rs.20000 430 15! 3 4| 75| 30| 106 15|27 1361 | 132| 73| 12711331
Rs.20001-
Rs.50000 165) 18| 5| 2| 87| 38| 70 8| 2] 153 6 2 556 | 14.5
>Rs.50000 19| 3| 1| 1 5 0 9 0 0 19 6 2 65| 1.7
Grand Total 0937121172 |68 220 344 | 305 | 241 | 32 ( 843 | 287 | 282 ; 3842 | 100
Source: Socio-economic survey, 2015
5.3.3.4 Willingness to Pay
a) Monthly Water Tariff
199. The sampled survey during detailed sociceconomic survey was carried out to

observe the response of the community revealed towards the willingness to pay
for monthly water tariff. As per the findings, more than 41.67% (80) of total 192
sampled households prefer to pay monthly water tariff in the range from Rs. 151 to
200 whereas about 3.65% (7) of 192 households prefer to pay in the tariff range
from Rs. 201-300. Similarly, 7.28% (14) of households are willing to pay between
Rs. 301-350 per month and 10.94% (21) of households prefer to pay monthly
water tariff in the range from Rs. 351 to 400. Likewise, about 18.75% (36) and
10.94% (21) of households are willing to pay in the range from Rs. (401 to 450)

_.__a_l_nd from Rs. (451 to 500) respectively. Only 6.77% (13) of 192 sampled
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b)

200.

201.

§.3.3.5

202.

5.3.4

203.

204.

5.3.5

205.

indicates that the positive response towards the willingness to pay for monthly
water tariff.

Up-front Cash Contribution

As per the survey, 97.24% (3736) of total 3842 households have shown
willingness to pay 5% up-front cash contribution for the proposed project whereas,
only 2.76% (106) households were not ready for upfront cash contribution.

The above givent table 28 in the section 5.3.3.2 shows that the poverty household
within the project area is about 11.37% (437) HHs and it is observed that aimost
all of the poor households has shown interest toward the program and willingness
to pay for upfront cash contribution eventhough there is provision of free tap
connection to poor households. This indicates enthusiasm of people residing
within the project town 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, assessing
the income level of households, more than 89 % 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.

Education & Skills

The institutional data shows that there are 12 educational institutions including
including two Multiple Campus one Nursing campus, eight higher secondary level
schools as well as one children home was recorded in service area with 5363
people including students, staffs and teachers. The study also shows that most of
the educational institutions are depending on both tap and springs water source.

The survey also revealed that about 8.27% (356) of households head are illiterate.
Whereas, just literate ratio is 33.78% (1298) and only 6.77% have graduated or
reached above graduate level.

Health and sanitation

Medical facilities for diagnosis and treatments are available in the service area.

There are seven medical institutions including three hospitals, four Health post .

and polyclinic with 49 bed capacities was recorded.. Similarly, there is also facility
of some polycinics, pharmaceutical stores and medical shops in the project.town. =

f
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206. 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, 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 survey,
there is record of 4.87% (889) people that suffered from diarrhea and 4% (735)
that suffered from dysentery. Similarly, about 2.58% (472) people were known to
be suffered from other diseases such as skin diseases, stomach pains, fever etc.

5.3.6 Community Infrastructure
5.3.6.1 Existing Drinking Water Condition
a) Existing Water Supply
207. There are several piped water supply systems constructed under various
programme by different agencies in different year. There are about 17 major
system operated by 17 different WUSC. The detail of each system with regard of
name of source, number of taps and storage tanks has been shown in table below:
Table 35: Name list of WUSC and its Details
SN Name of WUSC Source No. of Taps No. x Cum of RVT
Dund Khola, Gairi Khola, Arupate in
. WN 13, Qdare 1,2, 3WN9, Jhule 1-200, 2-95, 3-130,1-
1 [Charikot WUSC BNP Khola WN 10 and Suspa WN 6 all are 707 100
in BNP
2 |Chothang WUSC BNP -10 Jhule Khola 60-65 1
3 |Maidane WUSC BNP-10 Beesauna 40-50 NA
4 |Khole WUSC BNP-12 Local spring 20
5 [Taknagi WUSC BNP-10 Tagnagi 60 No
6 |Ramkot WUSC BNP-10 Ramkot spiring 75 No
7 |Gauri Swora Thapa Group BNP-10 Mulkharka 95 3x10
8 |Purano Bazar WUSC BNP-1 Darfe ko Jungle Tundikhel 125 100
9 |[Dolakha WUSCBNP28& 3 Gautam Tole, 500 120, 2x50, & 1x30
Hattt Chara Charighang .
10 Manedanda Hattichara, 18
11 |Jilu Bhatmase BNP 7 Jhulekhola 80 1x200
12 (Upper Matti WUSC BNP 8 Thulo Dharo, Sano& Thulo Pokhari 125 310
13 |Middle Matti WHSC BNP 8 Banpale and Trishul Muhan 200 310, 3x20 & 1-25
14 |Junge Chanse WUSC BNP6 Chanse Muhan 200
15 |Jilu WUSC BNP 887 200
16_|Khanenani WUSC( Dolakha) Darfe Jungle 195 PVT. #38P | 5020 1x50 & 1200
17 _|Dolakha WHSC Teekhatal & Chakthali 110PVT &3P 1x20 & 1x40
Source: DEDR, 2018
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208.

¢)

209.

210.

211.

Coverage

Various WUSCs has been actively involved in supplying water to their concerned
service areas. As the municipality does not have ground water potential, surface
water have been tapped in different locations. A big area with large elevation
difference in a scattered settlement is the main cause for large number of systems
and WUSCs. Almost 80% of the total 3842 HHs in the municipality has access to
the piped water. Majority 60.57% (2328} households have facility of private tap
connection. Similarly, about 34% (1307) households are using water from public
tap while 4.40% (170) households rely on Kuwa/spring sources for water
consumption.

Service Level and Consumption

In all of the existing systems, the supply is intermittent. The supply is only few
hours of a day. As described earlier, there are numbers of system operated by
number of WUSCs. All of the systems are surface water system and all of the
systems are independent and isolated. However, due to urbanization process in
core area and the vicinity of the Charikot Bazaar, few systems are overlapping in
same service area.

Water Quality

During the survey, the respondents were asked in term of existing water quality in
the project area. The survey revealed that about 21%of respondent feel as good
quality, 78% fee! satisfactory or moderate and only 1% feel bad in terms of water
quality. The existing system carry out occasional disinfection (use of 3-5 kg
bleaching powder once in a month during the rainy season). Water samples
collected from the sampled sources were tested for various physical, chemical and
bacteriological parameters. The test reports are given in the Annex 6.

Operation Costs &Tariff

WUSCs have been operating the former individual systems, for which water
supply technicians, supporting administrative/accountant and office staff are .

deployed for managing water distribution, maintenance and meter reading etc." = :

Problems of the existing system

TAEC/ICON JV

77




IEE Report of Charikot WSSP

212. The existing system does not cover the whole area, is not able to meet the water
demand and the supply is intermittent. The major problems of the existing system
are presented below:

» The various WUSC have been supplying water to limited area of ward
1-13 except 11 only. Urbanization has been taking pilace in /or main
adjoining areas;

¥ The existing systems are old and the available water infrastructures are
not sufficient to meet current water demand. The supply is intermittent

with supply up to 3 hrs on average that is also in a good day and only in
limited area;

» The supplied water is not sufficient to meet the water demand of the
service area. The consumers are largely dependent on cther sources;

¥» In most systems water is supplied as it comes from the sources without
treatment. Only, few WUSC carries out occasional disinfection with
bleaching powder during wet season.

» The newly formed integrated WUSC has not taken the rein of all
different WUSCs. The former WUSCs assign technicians and other
supporting office staff and office assistant, who operates the system,
appiies bleaching powder, runs different valves, carries out
maintenance of system including pipelines, meter reading etc. The
current operation and maintenance service is poor and involvement of
human resources is not encugh to operate the system;

» The WUSC does not maintain a separate account for operation of water
supply system making it difficult to conduct financial analysis

> The WUSC does not have the inventory of existing assets. The
existing facilities are in need of repair/rehabilitation but the operator is
unable to do it due to limited financial resources.

5.3.6.2 Existing Sanitation Situation

a) Sanitation Facilities

.. 213. The overall sanitary condition of the Municipality is found to be reasonably

- satisfactory. In the core area, almost all HHs have their private toilets whereas in
.-_-'__:-isolated!semi—urban areas some people still practice open defecation. The socio-
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b)

¢)

214,

215.

216.

economic survey (2016) reported that out of total 3842 households, 3.85% (148)
HHs still practice open defecation in project area and majority of HHs i.e. 72.73 %
have either pit latrines or ventilated pit latrines. Similarly, 23.19% (891) households
have pour flush and minimal number of HHs i.e., 0.23% (9} HHs have cistern flush
latrines. These details are given in the following table:

Table 36: Type of Tollets in use in Project Area

Service Area (Former Ward of the Municipality}

Grand
Type of 1 2 3| 4 8 ] 7 8 g | 40| 12| 13 Total %
| toilet
No toilet 331011 4 5 4 6 0| 22| 12 7 148 3.85
Pit Latrine 76 | 21 | 10| 9 (2143381209 ( 232 0| 21 | 175 79 1474 38.37
V. Fit 462 | 156 | 50| 48 1 4] 32| 270 100} 186 | 1320 34.36
Pour flush | 357 | 3 0 2 0| 527 O 0 891 23.19
Cistern: flush| 6 0 0 0 0 3 0 0 g 0.23
Grand Total | 937 | 211 | 72| 68 ; 220 | 344 | 305 | 241} 32 | 843 | 287 | 282 3842 100

Source; Socio-economic Survey, 2015

The households as well as instituional latrines are not maintained properly and
needs improvement.

Drainage Facilities

There is no proper drainage system for storm water as well as for the domestic
sewage in Charikot Municipality. The core area of the city along the highway has
about 1 km of open surface drains on each side in ward 1 and other few stretches
surface drain to avoid local poundage. As the terrain is mostly steep, there wiil be
no issues of drainage and the study also shows that no drainage problems have
been encountered till date and hence, peopie are less concerned about the storm
water drainage facility. Detailed information regarding this issue were not collected

as this does not fall under the scope of the project.

Wastewater Management Practices

There is no sewerage system in the project area. Wastewater from individuals
HHs is managed inside the house. The socio economic survey conducted in 2016
shows that 96% HHs have their own toilet. Some of them have constructed

septic shows that 96% HHs have their own toilet. Some of them have .

constructed septic tanks while some have directly connected the outlet of tmlets};ﬁ' : f'

to the surface drains. There is no wastewater treatment plant in the Munlmpallty to SR
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5.3.6.3

a)

219.

220.

b)

221.

unit for septage and solid waste management. The survey shows that 99% of the
sampled HHs showed an interest in improving the septage management system
and are interested to pay for it. However, this issue does not fail under the scope
of the proposed project. Hence, this will not be considered in the design of the
proposed project.

Solid Waste

The major sources of waste generation in the project town are households, hotels,
hospital, market areas, meat stores, groceries, clothing/ fancy stores/tailors etc.
During the socioecnomic survey, no study regarding types and volumes of solid
wastes was carried out as the solid waste issue is not covered unde the scope of
the proposed project.

ODF Situation in Service Area

The study also shows that Bhimeshwore Municipality has not been declared as
Open Defecation Free {(ODF) area yet. This indicates that people of the project
town still are not aware about safe sanitation activities.

Local Institutions

Existing Institutional Situation

The main institutions involved in water supply and sanitation sector in the project
area are Bhimeshwor Municipality, Water Supply and Sanitation Division Office
(WSSDO), Charikot Water Users and Sanitation Committee, other WUSC
Commitiees and some NGOs. WSSDO, Dolakha has been actively supporting
most of the WUSCs to operate the existing water supply system and carry out
different WASH activities in the project area. It has been providing both financial
and technical support for large-scale maintenance and providing pipes, bleaching
powder and human resource as and when needed basis.

DWSSM through WSSDO constructed and then rehabilitated the water supply
systems. The WUSCs have been managing the existing systems

Water Supply and Sanitation User's Association

The fifteen major exisitng WUSCs mentioned in the above section 5.3.6.4 has
been integrated to form a single WUSC for the proposed project which is named

as Charikot Watersupply Users & Sanitation Committee. This Integrated Charikot
" WUSC consists of eight members that represents the recently merged WUSCs

Ful
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and clusters within the service area. The executive committee consists of six male
and two female members and two male members are in key positions of
chairperson, vice chairperson and secretary whereas one female member is
appointed as treasurer. According to the caste/ethnicity status of WUSC bedy, six
members are from Brahman/Chhetri and 2 female members are from
Janajati{Newar Community) groups respectively.

222. The WUSC was registered in Water Resource Committee, Charikot in 2054 B.S.
as per the Water Resource Act-2049 and Water Resource Rule 2050. The
certificate of WUSC registration is given in Annex 3. This WUSC is now involved
in management and improvement of the water supply system in Charikot Bazaar.
Similarly, the renewal of WUSC and its annual general meeting is carried out
regularly. The name list and position of the memebers of this integrated WUSC
are given in table below:

Table 37: Members of Charikot Water Supply and Sanitation Users Committee

S.N. Name Positlon Remarks
1 Mr. Ram Krishna K.C Chairperson
8 Mr. Krishna Bahadur Khadka Vice
Chairperson
3 Mr. Dhurba Bashnet Secretary
4 Ms. Anita Shrestha Treasurer
5 Mr. Moti Prasad Chaulagai Members
6 Mr. Ram Saran Thapa Members
7 Ms. Kamala Maharjan Members
8 Mr. Ram Sharan Thapa Members

Source: Socio-economic survey, 2015
223. It is intended that the WUSC will assist the PMO to impiement the proposed
project and it will operate and maintain Charikot water supply system to provide
regular and quality drinking water to the consumers.

¢) Organization Structure of operators of Existing System

224. Charikot WUSC is the operator of the existing largest system. The WUSC has
assigned three water supply technicians for managing water distribution,
maintenance and meter reading of the whole system. Two staffs are’ als:i'.i'}'?f? =
deployed. AT
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65, ANALYSIS.OF ALTERN

Bl

6.1 With- and Without-Project Alternatives

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

6.1.1 Without-project’ or ‘do-nothing’ alternative
226. "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.

227. The study shows that the residents of the project area are consuming either
untreated or partially treated water from the existing water supply system.Though
there are not any evidence of impacts of untreated water on the lives of local
people at present situation, there is possibility of incidence of water-borne
diseases in the future due to continous consumption of unsafe and untreated
water. This will result in the health hazards in the project area that will in turn
expose the surroundings to environmental problems.

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

229. ‘Without Subproject’ or ‘Do-Nothing’ alternative will toughen the chance of the
occurrence of the abovementioned threats to the environment of the project area.
Without subproject, people of the project area will continue to consume the
partially treated or untreated water from the existing water supply system. This
may increase the risk of bacterial infection resulting health issues that will
obviously have impact on public health, animal health and the health of the
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230.

231.

6.1.2

232.

233.

ecosystems. Similarly, ‘Do-Nothing’ altemative wili constrain the locals to be
content with the intermittent water supply service.

This would further impede (i) further social and economic development of the
municipality, (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", (iii) Goal of National Urban Water Supply &
Sanitation Sector Policy,2009 ( Final Draft) to ensure the socio-economic
development, improved health status and quality of life of urban popuiations,
including the poor and marginalised, through the provision of sustainable water
supply and sanitation services and protection of the environment and (iv) Nepal's
delivery of its commitment to SDG 6th to increase the proportion of the population
with sustainable access to safe drinking water and basic sanitation.

Beside this, ‘Do-Nothing’ altemative has one positive aspect as it may prevent the
service area of the project town from the susceptibility towards the anticipated
environmental impacts of this proposed project. However, for this only positive
aspect, it will be irrational to ignore the hardship that locals of this project town are
facing for safe,reliable and potable water. Hence, ‘Do-Nothing’ alternative will not
be better option to be followed in order to get rid of the anticipated environmental
impacts as these environmental impacts can either be avoided or minimized by
suitable mitigation measures.

With Project Alternative

With Project Alternative was also analyzed by envisaging the likely benefits of the
proposed project. The analysis shows that the proposed project is designed to
provide convenient access to reliable, adequate, safe and potable water supply to
22,755 populations as per base year 2018 A.D. There is provision of water
treatment system in this project which will ensure the balanced health condition of
the people of the project area through consumption of well-treated drinking water.
Similarly, the adequate supply of water will encourage people to use water
generously for sanitation practice ensuring good hygiene of the people Hence, in
overall, the ‘with subproject alternative’ will result in the improved public health and
living environment that will contribute to improved quality of life in the project
municipality.

Hence, the ‘with project’ alternative will contribute to the realization of the Updated
15-Yr Development Plan for Small Towns Water Supply & Sanitation Sector,
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235.

6.1.21

236.

237.

compliance with the fundamental right related to health as guaranteed in
Constitution of Nepal (Article 35), fulfilment of Goal of National Urban Water
Supply & Sanitation Sector Policy,2009 (Final Draft} and the defivery of Nepal's
commitment to SDG 6.

Along with this, the limitation of "Without Project” Alternatives regarding
continuous water supply system, treatment system and susceptibility to water
borne diseases leads to opt for "With Project” Aliernative. 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 Option

As it has already been metioned in Table 29 that some of the project components
need to be constructed within various community forest areas. During alternative
analysis, 'With No Forest' option has also been considered so that occupying of
forest area could be avoided for the construction of this proposed project. But, the
technical study shows that there are no other possible options for the proposed
project. This project is conceptualized as a unique system. Hence, this ‘With No
Forest' option seems inappropriate for the proposed project.

Alternatives Relative to Planning and Design

As per Feasibility Study Report, there are no such altematives proposed for this
project. The proposed project is a unique system and is the extension of mainly
existing Charikot system.

Hence, there is no requirement of considering system layout, alternative
technology, alternative materials and alternative sources in terms of technical,
social and environmental aspects for the proposed project.
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238. The anticipated environmental impacts are mainly categorized into two viz.,
Beneficial Impacts and Adverse Impacts on tha basis of its negative and positive
significance. This is then further categorized into four impacts that includes i)
Impact on Physical Environment, i} Impact on 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 catégories 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

239. 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:

7141 Impact on Socio-economic Environment

7.4.1.1  Construction Phase
a) Employment Generation

240. The project will generate direct employment opportunities to the local people of the
project area. The construction activities of the proposed project will offer the locals
a grand opportunity to be engaged in the proposed project activities as either
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 2.86% of total households have to rely on labour/daily wages. Hence, this
project will be beneficial to this 2.86% of total households. The amount of money
eamed by the local people will somehow increase the local economy thereby
reducing the chances of seasonal migration of the locai peopie depending upon
daily wages works to survive.

The impact is direct in nature, local in extent, high in magnitude and sh it
term in duration.
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b)

c)

241.

242.

71.1.2

243,

Skill Enhancement

The construction of the project will not only provide direct employment
opportunities but also ensure the transfer of skills and technical proficiency to the
local workforce. The project activities such as construction of treatment plant,
valve chambers, buildings etc. will provide transferable skills. In future, these skills
will be a plus point for the locals in any relevant work as such. Hence, this benefit
is targetted to the local people relying on daily wages and those to be involved in
labor works of this proposed project.

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

Local trade and business opportunity

The proposed project will directly add in building business opportunity within the
area. As construction work involves a lot of human resources, some 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 construction 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 23.97% (921) and only 1.48% (57) of total
3842 households are involved in business & 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.

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

Operation Phase

Improved health and hygiene

Deteriorating water quality and unsanitary conditions are often the causes of
waterbormne communicable diseases. The sociceconomic 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 accessito safe & potable water will maintain
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b)

c)

244,

245,

246,

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

and through various capacity building programs. Gender Inequality that is still. - .-

prevailing within the project town is expected to be eliminated through; the

implementation of the proposed project.

As per the sampled household survey carried out in 2016, 70% of female™al

observed to be involved in water fetching & storage while only 30% of male are

said to be involved in this activity. This indicates that women are highly
responsible for fetching water in comparison to the men. As the proposed project
aims to provide water supply service to each household through private
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247.

248,

e,

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 saved and could be utilized in
various other activities. The improved water supply system will contribute towards
their better health and hygiene through the provision of safe & potable water. This
will in turn ensure the maintenance of health & hygiene of other family members
as the sampled survey also shows that 69% of female are invoived 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 35 given above, two female members are appointed as members of
Charikot Water Supply Users and Sanitation Committee among which one is
appointed as Treasurer 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 sociceconomic 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 Bhimeshwore 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 household
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, high in magnitude and long-
term in duration.

To sustain the positive outcomes, effective operation & maintenance guided by an
O&M manual that contains Water Safety Guide; among others, is essential.

N
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Continuing hands-on training of WUSC in EMP implementation particularly water
quality monitoring is necessary. The summary of impact matrix of beneficial issues
of the project is given in Table 38.

Table 38: Summary of Impact Matrix of Beneficial Issues of the project

Impact Rating
Beneficial tmpacts Nature | Magnitude | Extent | Duration Rating
Construction Phase
Employment Generation D H (60) L (20) ST (5) Very S(égsr;lﬁcant
Skill Enhancement ID "M {20) L (20) LT (20) Very S(é%l;lﬁcant
Local Trade and Business Very Significant
Opportunity D M(20) | L(20) | LT(20) (80)
Operation Phase
:Tp:g:zd Health and D H (60) L (20) LT (20) Very (S;gg;ﬁcant
Increase Economic Very Significant
Opportunity ID M (20) L{20) | LT(20) (80)
Social Empowerment ID H (60) LEo) | LToy | Ve (S;gg)lﬁcant

Source: IEE Field Study, 2015

Note: Scoring is done based on following;

Nature of Impact: D = Direct; IN = Indirect;

Magnitude, H = High (60); M = Medium/Moderate (20) ; and L = Low {(10)
Extent, R = Regional (60), L = Local (20}, and S = Site-specific (10)

Dwration, 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 Iimpact
Total Score:  More than 75 Very Significant
50-75 - Significant

Less than 50 : Insignificant
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7.2 Adverse Impacts

7.21 Impact on Physical Environment
7.211 Design Phase
a) Soil Erosion & Slope Instability

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

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

7.2.1.2 Construction Phase
a) Erosion & land surface disturbance

251. Excavation and digging of trenches during construction has the potential to cause
erosion and cave in therehy causing soil erosion, silt runoff and unsettling of street
surfaces as the service area is hilly area.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.

252. Similarly, the construction of Internal Access Roads will result in Slope Instability
and Landslides due to site clearance and earthwork excavation works. However,
its impact will not be significant as minimal length i.e., 200m length of this
approach road has been proposed.

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

b) Spoil Disposal

253. 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.
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d)

254,

255.

256.

257.

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

Air Pollution

There will be greater impact on air quality from the inadequately managed or
haphazard project activities that includes: (i) earthworks such as clearing,
grubbing, excavations, and drilling especially during dry seasons, (i) demolition
works; (iii) stockpiling of natural aggregates, excavated materials and spoils; (iii)
transport, loading and unloading of natural aggregates; (iv) movement of
construction-associated vehicles; (v) on-site rock crushing and concrete mixing;
(vi) buming of firewoods for cooking & heating in work and labour camps and (vii)
open burning of solid waste by workers.

These activities may increase dust, carbon, monoxide, sulfur oxides, particulate
matter, nitrous oxides, and hydrocarbons in the air. 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 vehicles and
equipment, and loading & unloading of coarse aggregates. The significance of
noise impact will be high in areas where noise-sensitive institutions such as
healthcare and educational facilities are situated. This will affect the construction
workers, people residing in this area and the passers by.

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

Generation of solid waste & waste water from construction sites and
worker’'s camp

During construction phase, generation of solid waste & waste water from the
construction sites and workers camp are likely to create nuisance in the
surroundings. Soil runoff from the construction site may lead to off-site
contamination (particularly during rainy season). Similarly, Improper disposal of

0/ i D
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construction debris may lead to off-site contamination of water resources.
Unmanaged solid waste & effluent from workers camp may contaminate the
surroundings.lt is not possible to avoid this impact, however, it is not impossible
too if provisions are envisioned with regular & proper monitoring activities. This will
affect the construction workers, people residing in this predicted area and the
passers by.

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

f) Accidental Leakage or Spillage of Stored Fuel/Chemicals

258. 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 ieakage or spillage of stored fuel/chemicals. If not removed quickly, the
spilled chemicals/fuel may be absorbed by the floor.This may lead towards the
contamination of soil & water. This will affect the community living around this
area.

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

g) impact on Land Use Pattern

259. 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 ete. This effect will be direct in nature.

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

i ~destruction of the environment.The effect will be indirect in nature.

-2'-6-1;; Th!S will be affecting the people residing within the core area of the project.
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h)

]

+ 262.

263.

264.

7.2.2

7.2.21

a)

265.

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

Disruption to Natural Drainage

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

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

Haphazard Disposal of Dismantled Debris

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

Similarly, after the completion of construction works, the temporary facilities like
labour camps, stockpiling sites, temporary toilets etc. needs to be dismantied
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 RVTs, WTP and Guard House need to be
constructed within the community forest areas that includes Batrkhe Danda CF,
Budhabhimsen CFs, Khorthali CFs and Shree Thangsa Deurali CFs. Similarly,
some portions of Transmission Mains pass through the community forest areas.
Hence, during construction works of these components, there is high chance of
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flora & fauna being susceptible to risk. However, there is no requirement of cutting
trees except clearing of some bushes and shrubs. Similarly, during pipe laying
works, some of the top soil may be lost.

266. Similarly, the construction works within these community forests may induce noise
that will create discomfort to the faunas exisiting in those areas.The construction
of Internal Access Road will also have impact on flora through certain loss of
vegetation due to clearing activities.

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

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

b) Impacts on Aquatic Life

268. 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.

269. Similarly, the construction works for the proposed Intakes and the rehabilitation
works of the existing intakes may also contaminate the quality of exisitng &
proposed sources affecting the aquatic habitat.

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

c) Forest Fire

270. It has already been mentioned that some of the project components have to be
constructed within the community forest area. Due to this, during construction
works within the community forest areas, 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.
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d)

271.

7.2.2.2

a)

272.

7.2.3
7.2.31

273.

274.

Forest Encroachment

Due to construction activities, there wili 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.

Operation Phase
Impacts on Aquatic Life

The effluent produced from the filter backwashing, if discharged directly into the
nearby water bodies, may pollute the water bodies endangering the existence of
aquatic lives . This impact will be more troublesome during dry season when the
fiow will be less and self cleansing capacity of the river will be less.

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

impact on Chemical Environment
Construction Phase

Impacts on Water Quality of the nearby rivers

During construction phase, there is high possibility of nearby rivers like
Hattichhara Khola, Chharange Khola, Charnawati River, Ghatte Khola and various
other rivulets to be polluted due to the chance of disposal of solid wastes by the
workers and poor sanitation behavior of the workers. This will lower the water
quality of those water bodies.Polluted water bodies will be detrimental to aquatic
life as well as to the health of people relying mainly on the river and streams as
sources of water for drinking and other domestic uses.

Similalrly,some sections of the distribution pipeline will cross small water bodies,
exposing these resources to risks of pollution caused by poorly managed
construction sediments, wastes and hazardous substances.
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7.23.2

b}

275.

276.

7.2.4
7.2.4.1

277.

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

Operation Phase

Impacts on Quality of Water Stored in Reservoir

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

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

Impacts on Water Bodies

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

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

Impact on Socio-economic Environment
Design Phase

Structural Instability

This Bhimeshwore municipality is also seismic prone zone area as it was also
highly 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 resuit
in Cracking of structure that 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.
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The impact is direct in nature, local in extent, medium in magnitude and
long-term in duration.

b) Health & Safety of Community & Workers

278. 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.

c) Damage to the existing utilities

279. During construction phase, if the proposed pipelines interfere any of the existing
utilities, there is greater possibility of those utilites getting damaged. This will
create discomfort to the people getting facilities from those damaged utilities.
Similarly, there is also possibility of some fraud people to take advantage of this
impact and may make false claims for damaged utilities. Though this problem
appears during construction phase, its mitigation measure should be considered
during design phase. Hence, this impact is categorized for design phase.

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

7.2.42 Construction Phase

a) Community health and safety hazards

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

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

short-term in duration.
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b)

d)

281.

282.

283.

284,

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 heatth 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 Charikot 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.

Disruption to Local Vendor's Business

The construction works during pipe laying activities may disrupt local vendor's
business as the construction activities may obstruct their customers to have easy
& direct access to their shops. This may hamper their daily business activities.

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

Mobilization of Child Labor

During construction period, there is possibility of mobilization of child labor by the
contractors which is against the Child Labor Prohibition Act,2000 as child labor
deprives children off their childhood and their right to education health, safety and
moral development.

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

)

2885.

286.

7.243

287.

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. Dolakha, the project district could not remain untouched from this disaster.
Nepal is still experiencing repeated but random tremors of various magnitude.
Hence, we cannot ignore the fact that there is high possibility of occurrence of
such seismic events in the future that will be experienced in the project town also.
If this occurs during the construction period of the proposed project, this may
cause 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 cbviously 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. SR

OperationPhase

Occupational Health and Safety Hazards !

Worker's exposure to, and/or mishandling of chemicals and other hazardous
substances pose health and safety hazards.
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The impact is indirect in nature, local in extent, medium in magnitude and
long-term in duration.

b) Delivery of Unsafe Water

288. Unsafe water delivered due to any one or combinations of the following will have
impact on public health: (i) accidental human error in chlorine dosing,; (i)
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
fong-term in duration.

c) Iimpacts on Consumer’s Health

289. 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. |

d) Non-sustainability of Services or Completed Works

290. This issue will arise and resuit in disruption in smooth operation of water supply
service with the Operator's disregard of the impacts of the following during
operation: (i) climate change-induced drought; (i) seismic events; (iii) 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.

" 291 The summary of impact matrix of adverse issues of the project is given in Table
" 39
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Table 39: Summary of Impact Matrix of Adverse Issues of the Proposed Project
Impact Rating
Nature | Magnitude | Extent | Duration | Rating
A) Impacts on Physical Environment
i) Design Phase
Soil Erosion & Slope
Instability
ii) Construction Phase
Soil Erosion & Land Surface

Adverse Issues

D M(20) | L(20) | ST(5) | Insignificant (45)

M(20) | L(20) | ST(5) | !nsignificant(45)

Disturbance

Speil Disposal D M (20) L (20} ST(5) | Insignificant (45)
Air Pollution ID M@0y | R0y | st | Ve S(ggs';'ﬁca”t
Noise Pollution D Heo) | Loy | st | VeV S(;fsn)'ﬁca"t
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 I
Drainage D M (20) L(20) | LT (20) | Significant (60)
Haphazard Disposal of _—
Dismantled Debris D M (20) L{20) | LT (20) ! Significant (60)

B) Impacts on Biological
Environment

i} Construction Phase

Impacts on Flora and Fauna D M (20) L (20} 8T (5) | Insignificant (45)

Impacts on Aquatic Life D M (20) L(20) | ST(5) | Insignificant (45}

Forest Fire D M (20) L (20) ST(5) | Insignificant {(45)
ID

Forest Encroachment
ii) Operation Phase
Impacts on Aquatic Life D M {20} L(20) | LT (20) | Significant (60)
C) Impacts on Chemical
Environment
i) Construction Phase
Impacts on Water Quality of
the nearby rivers
ii) Operation Phase
Impacts on Quality of Water
Stored in the resetls"voir M (20) L (20) ST (5) InS|gmﬁcant (45) |
Impact on Water Bodies D M (20) L(20) | LT (20) Signlﬁcant (60)
D} Impacts on Socio-
economic Environment
i) Design Phase
Structural Instability ID M (20) L (20)

M (20) L(20) | LT(20) | Significant (60)

Very Significant

D M(20) | R(60) | ST(5) ©5)

I~ Significant (60)
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Impact Rating
Adverse lssues Nature | Magnitude | Extent | Duration Rating

Health & Safety of -
Community & Workers ID M (20) L{20} | LT(20) | Significant (60)
Damage to the existing

facilities & False Claims by D M (20) L (20) ST (5) | Insignificant (45)
the people

ii) Construction Phase

Community Health and -
Safety Hazards D M (20) L{20) | ST(5) | Insignificant (45)
Workers’ Health and Safety -

Hazards ID M (20) L(20) | ST(5) | Insignificant{45)
Traffic Congestion D M (20) L (20) ST (5) | Insignificant (45)
Disruption to local vendor's -

business D M {20) L (20} ST (5) | Insignificant (45)
Mobilization of Child Labor D M (20) L{20} | LT (20) Significant (60)
Impacts on the sustainability Very significant
of works D H (60) L{20) | ST(5) (85)
Damage to the existing _—
facilities D M (20) L(20) ; ST (5) | Insignificant (45)

ili) Operation Phase

Occupation Health and N
Safety Hazards ID M (20) L(20) | LT (20) | Significant (60)
Delivery of Unsafe Water D M (20} L(20) | LT{20) | Significant(60)
Jmpacts on Consumers D M(20) | L(20) | ST(5) | Insignificant (45)
Non Sustainability of o

Services or Completed Works ID M (20) L(20) | LT(20) | Significant (60)

Source: IEE Field Study, 2016
Note: Scoring is done based on following;

Nature of Impact; D = Direct; IN = Indirect;

Magnitude, H = High (60); M = Medium/Moderate {20) ; and L = Low (10)
Extent, R = Regional {60), L = Local (20); and S = Site-specific (10)

Duration, LT = Long-term (20), MT = Medium-term (10); and ST = Short-term (5)
The points/scoring are taken from the National EIA Guidelines, 1993.
Significance of Impact

Total Score: More than 75  : Very Significant

50-75 : Significant

Less than 50: Insignificant

292. The above given table shows that Air Polfution, Noise Pollution, Impacts on Water
Quality of nearby rivers and Impact on Sustainability of Works are evaluated as

_“Very Significant”. However, if the mitigation measures for these impacts are
._'_"p_roperly adopted, these impacts would ngf be - problematic for the project
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implementation. Apart of this, the Table 39 also shows that some impacts are
insignificant & some are significant. The best way to avoid these impacts is to
follow the appropriate mitigation measures and to implement them effectively. The
proposed mitigation measures of each of the above mentioned adverse impacts
are discussed in detail in the Chapter 8.
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2983. 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
copewith 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
8.1.1 Impact on Physical Environment

8.1.1.1  Design Phase

a}  Soil Erosion & Slope Instability
294. The mitigation measures can be as follows;

s Incorporate measures and sites for handling excessive spoil materials

« |ncorporate drainage plan in final design
PMO,RPMO& DSMC are the main responsible bedies to carry out the above
mentioned mitigation measures

8.1.1.2 Construction Phase

a) Erosion & land surface disturbance
295. During construction, precautionary measures will be taken, proper & prompt
backfilling trenches wilt be done, and the excavated soil will be protected against
erosion. The key elements to proper backfilling include:

¢ Protecting the foundation from damage during backfilling
» Using the right backfill materials
+ Compacting the backfill

+ Final finishing the subgrade to ensure that water drains away from the
foundation

296. During construction of Internal Access Road, Soil Erosion & Land Surface

Disturbances will be mitigated through appropriate slope protection measures like

i .. Gabion Wall Construction, Retaining Wall Construction and Construction of
* Drainage Structues.
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b}

d)

297.

298.

299.

Spoil Disposal

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

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

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

o Appropriate disposal of Spoil at the designated places.

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

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

e 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; (i) watering of dry exposed surfaces and stockpiles of aggregates at least
twice daily, as necessary; (iii) if re-surfacing of disturbed roads cannot be done
immediately, spreading of crushed gravel over backfilled surfaces; (iv) during
demolition, watering of exterior surfaces, unpaved ground in the immediate vicinity
and demolition debris; (v) sighage at active work sites in populated areas; (vi)
requiring trucks delivering aggregates and cement to have tarpaulin cover;{vii)
limiting speed of construction vehicles in access roads and work sites to a
maximum of 30 kph; (viii) Strict Prohibition of open burning of solid waste by the
workers; (ix) Use of Vehicles complying with NVMES,2069, (x) Use of
equipments/machinery that comply with applicable emission standards of GoN
i.e.,NAAQS,2012, (xi) Use of Diesel Generators complying with National Diesel
Generator Emission Standard,2012 and (x) Suppiy of clean cooking fuel to
workers instead of allowing them to use firewood for cooking by the concerned
contractor. G

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
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noisy activities to daytime and overtime work to avoid using noisy equipment; (iii)
limit engine idling to a maximum of § minutes; (iv) spread out the schedule of
material, spoil and waste transport; (v) minimizing drop heights when loading and
unloading coarse aggregates; (vi) Use of Vehicles complying with NVMES,2069
B.S.; (vi) Use of equipments/machinery that comply with applicable emission
standards of GoN i.e., Nationa! Noise Standard Guidelines, 2012; and (viii) 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
300. The mitigation measures for this impact is briefly described below:
Construction Wastes:
» 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

A A 2 4

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 contracters in this regard.

» Use standard size & quantity of construction materials.
#» Construct garland drains to reduce the runoff from the stockpiies.
Solid Wastes & Effiuent from Worker's Camp:

> Adopt Segregation of Solid Waste (3R Concept) on the basis of being
biodegradable or non-biodegradable. It is because non-biodegradable
wastes cannot be broken down by decomposers and their disposal
poses a big problem.

» Management of biodegradable wastes that includes food waste, paper
waste,biodegradable plastic, etc. by any suitable processes that include
Composting & Incineration. If theﬁsg_ two processes are not possible
then, the wastes shali be either managed by handing over these wastes
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301.

to the municipality waste collectors who will finally dispose those wastes
to the landfill sites of the project town or by disposing those wastes to
the burial pits at suitable place.

» Non biodegradable wastes like 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 {o 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 & effiuent
generated. However, it cannot be made mandatory because availability
of local people with required skills will not be ensured at the time of
construction. _

Accidental Leakage or Spillage of Stored Fuel/Chemicals

The mitigation measures for this impact is briefly described below:

Provision of well managed storage site.
Organize awareness programs for the workers responsible for handling
fuel/chemicals prior to the construction works.

Supervise workers to handle fuel/chemicals properly during transportation as well
as storage.

Use of spilt kit materials to block flow and prevent discharge to nearby water
bodies

Scatter the Sawdust, sand or dry soil over the area of spill and leave for few
minutes to soak up the fuel/chemical to avoid water as well as soil contamination.
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 Ieakage-' of the stored
container of fuel/chemical.

JCU“ f ;
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g)

302.

»

h)

303.

Y

i)

304,

v

8.1.2
8.1.2.1

305.

Impact on Land Use Pattern
The mitigation measures for this impact are as foliows:

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

Avoid the acquisition of private and agricultural fand 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 Dismantled Debris

The mitigation measures for this impact are as follows:

immediate Response on handling of dismantled debris.

Segregation of Dismantled Debris

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

Sale of Recyclable Wastes to Scrap Dealer

Impact on Biological Environment

Construction Phase

Impacts on Flora & Fauna

The mitigation measures for this impact include:

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

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

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

- f-:_-:(iv) Adopt the suitable mitigation measures proposed to minimize noise

pollution as mentioned above in 8.1:

),
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(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 2.4.14.

b) Impacts on Aquatic Life
306. 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
c) Forest Fire
307. The mitigation measures for this impact include: (i) Prohibition on burning dry
grass or debris ; (ii) 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
d) Forest Encroachment
308. The mitigation measures for this impact include: (i)Strict & Regular Monitoring
during the entry of workers for the construction workers, (ii) Mobilization of the
concerned community forest groups, (jii) 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.
8.1.2.2 Operation Phase
a) Impacts on Aquatic Life
309. The mitigation measures for this impact are as follows:
» Strict monitoring to the operators involved fo discourage Direct discharge of
the effluent to the water bodies.
» Proper Implementation of Water Safety Plan (WSP).
8.1.3 Impact on Chemical Environment
8.1.3.1 Construction Phase
a) Impacts on Water Quality of the nearby rivers
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310. Mitigation measures will be implemented before the construction stage to prevent
the contamination of drinking water source and other environmental receptors
from worker camps and construction site toilets septage. The mitigation measures
includes;

» Appropriate design of septage disposal will minimize the risks to public health. The
appropriate design of toilets includes septic tanks that are designed as per
national standards and codes to allow for maximum retention of septage. This
includes ensuring 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.

311. In additional to this, other mitigation measures include

»  disposing of spoils or excess soils as free filling materials as socon as possible;

» locating temporary storage areas on flat grounds and away from main surface
drainage routes,

shielding temporary storage areas with sandbags

adopt measures mentioned above in the section 8.1.2 (e) for the solid waste
management

» 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.

312. 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

' 313. The mitigation measures for this impact are as foljows:
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> Proper Implementation of Water Safety Plan (WSP).
» Removing of Algae grown within the reservoir at regular intervals by the O &
M team deployed by the WUSC.
b) Impacts on Water Bodies

314. The mitigation measures for this impact are as follows:

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

» Use of raw sludge for agricultural land.

» Avoid direct discharge of the raw sludge to the water bodies through strict
monitoring to the operators involved.

> Proper Implementation of Water Safety Plan (WSP).

8.1.4 Impact on Socio-economic Environment

8.1.4.1 Design Phase

a) Structural Instability

315. This impact can be mitigated through proper design of earthquake resistant
structures as per standard and code of practice.

316. PMO, RPMO & DSMC are the main responsible bodies for the adoption of this
mitigation measure.
b) Health & Safety of Community & Workers
317. The mitigation measure for this impact involves;
» Preparation of training manuals in Nepali with sketches on community

health and safety and potential occupationat health and safety.

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

c) Damage to the existing facilities

318. 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.
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¥ Provide budget for restoration/replacement of damaged utilities.

» Photographs of construction sites before and after the construction to avoid
the false claims.

» Provision of Prompt Reinstatement of paved as well as unpaved roads after
completion of excavation of pipeline works.

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

8.1.4.2 Construction Phase
a) Community Health & Safety Hazards

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

b} Worker's Health & Safety Hazards
321. The mitigation measures for this impact include:

(i) Comply Labor Act (2017) of GoN; (ii) Train all site personnel on environmental
health and safety; {iii) Provide Personal Protective Equipment (PPEs)to workers
that includes protective clothing, helmets, goggles and other equipments designed
to protect the wearers 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; (xiij) Provide adequate space and light to the
camp site; (xiii) Adequate supply of potable water to the camps and good
sanitation within camps; (xiv) Provide medical insurance coverage for workers;
(xv) Provide orientation for guest visitors; (xvi) Ensure that visitors do not enter
hazard areas unescorted; (xvii) Ensure moving equipment is outfitted with audible
backup alarms; (xviii) Hearing protection equipment enforced in noisy environment

-and (xix) Chemical and material storage areas need to be marked clearly.
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c) Traffic Congestion

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

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

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

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

» The contractor shall follow the Traffic Management Plan especially at
Charikot Bazaar Area and along Lamosanghu to Jiri Highway, the sample of
which has been attached in Annex 2D.

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

d) Disruption to Local Vendor's Business
324. The mitigation measures for this impact includes;

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

» Provision of temporary access to the shops through provision of planks.
» Pre-notify the vendors regarding the construction works that may hinder

their daily activities and Coordinate with them properly.

e) Mobilization of Child Labor

325. 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. "
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f} Impacts on Sustainability of Works

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

q) Damage to the existing facilities

327. 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.

328. 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.

8.1.4.3 Operation Phase
a) Occupational Health and Safety Hazards

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

b) Delivery of Unsafe Water

330. The mitigation measures for this impactinclude;(i) ensuring the correct operation of
water treatment plant to meet satisfactory water quality; (ii) providing safe storage
for chemicals; (iii) ventilation of Housed dosing unit for chlorine and (iv) train
operators for handling chlorine for which Chiorine Use Guidelines as included in

- Annex § will be followed.

c) Impacts on Consumer’s Health
331. The mitigation measures for this impact are as follows:

¥» Regular Monitoring by the WUSC

. IRy .
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» Removing of Algae grown within the reservoir at regular intervals by the
operating team deployed by the WUSC.
» Monitoring & Proper Implementation of WSP.

d) Non-sustainability of Services or Completed Works
332. The following mitigation measures to avoid non-sustainability of services or
completed works are as follows:
a) WUSC should monitor yield closely especially in the dry season and during a
climate-change-induced drought. '
b) After every seismic event, WUSC should conduct engineering investigafions of
completed works and implement the necessary corrective actions without
detay. This shall involve preparation of Emergency Preparedness & Response
Plan and Immediate Implementation of this plan after any seismic event.
c) Strengthening Institutional Capacity and Policy Compliance through various
project related capacity building programs
d) Carrying out regular O & M with effectiveness through proper management of
WUSC.
8.2 Augmentation Measures
8.21 Impact on Socio-economic Environment
8.2.4.1 Construction Phase
a) Employment Generation
333. The augmentation measures can be as follows;
¢ Recommend contractor to employ iocal people by giving high priority to
women and under privileged group as far as possible.
e Ensure equity in provision of wages to both male as well as female
labors.
b) Skill Enhancement
334. The augmentation measures can 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
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c)

335.

8.2.1.2

a)

336.

b)

337.

c)

338.

Local trade and business opportunity.

The augmentation measures can be as follows;

o 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 ete. during the entire construction period.

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

Operation Phase
Improved health and hygiene

The augmentation measures can 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 can be as follows;

» Ensuring regular maintenance of the water supply components

¢ Promoting land development activities in the area.

Social Empowerment
The augmentation measures can be as follows;

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

e Involving underprivileged group of people especially women and poor
people in various capacity building programs and project related community
meetings
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9.1 Stakeholder Consultation & Participation

339. 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.

340. 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 concemed stakeholders of the proposed
project that will have either primary or secondary.

Table 40: Stakeholder Analysis & Mapping

S, Stakeholders Primary® Secondary® Stakeholders'Role or interest Level of
Irfluence
1. [Government of Nepal v It is the executive and central body. High
2. Ministry of Water Supply v It is the lead executive agency and High
(MoWS) is responsible for poli
cy
coordination,guidance, review of
programs, ensuring that all aspects
relevant to achieve the objective of

he project and for sustaining the
mproved services to the required
eval

3. | ADB v It supports government of Nepal in Medium
improving and enhancing the
xisting water supply service.
4. [Department of Water ‘/ It is the lead implementing agency High
Supply and nd works under MoWS with the
SewerageManagement esponsibility  of  planning,

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

(involuntarily resettled) by the proposed program
* Secondary Stakeholders: people, groups and institutions that are important i
delivery process :

O/ =y ) {) PP ) "
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SN. Stakeholders Primary’ [secondary® Stakeholders'Role or interest Level of
influence
5. DWASH-CC ' v It provides coordination in the High

preparation of local WASH plans
with inputs from WASH sector
ctors and in the effective
liarnplementalion of the local plans

related to this project.
5 | UWSSP, PMO,RPMO & It is responsible in successfully High
DRTAC implementing the proposed project
v ivities , establishing coordination

ith ADB & GoN and managing
ay to day activities at municipality

evels.
6. | Town Development Fund TDF  will assist the project High
{TDF) municipality conducting financial
v ppraisal of the proposed project

nd advice DWSSM on its
outcomes prior to the start of
detailed design process.

7. | Local Bodies (DCC, v It is respongible for establishing High
Municipality & Ward coordination with the implementing
Offices)

agency.Here, the municipality will be
also  responsible  for  policy
compliance as well as for addressing
public protests if any.

8. | Community Forest User's v It is responsible for establishing High
Group coordination  with the contractor
during construction works within the
community forest area.
9. | Forest Security Personnel v It is responsible for establishing High

coordination with the contractor
during construction works and for

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

8. | DSMC v It will assist PMO & RPMO in the High
' overall planning, implementation and
monitoring of the project activities
regarding environmental & social

lgafeguards reguirements.

9. | wWuUsC v It is responsible for O & M of the High

proposed water supply system. It will

I:Iso facilitate the concemed
uthorities during planning as well as

construction phase.

10. | Households (Families & v They are the main beneficiaries and Low
1o .l_ndividuals) re benefitted by the provision of
ERTE Er;hanoed & improved continugus
ter suppy service.

Do
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S.N. Stakeholders Primary® Isecondary® Stakehoiders'Role or Interest Level of
influence

11. | Contractors, Petty v It is responsible for bidding for works Low
Contractors l;nd involved in the construction of

e proposed project. _

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

Technicians/Plumbers he increased work
Ezportunﬂiesrelated fo construction
rks of the proposed project.

13.| Unemployed Locals v This group will be benefitted through Low

the increased work
opportunitiesrelated to  construction

14.| Local Vendors v is group will be affected by the Low

pipe laying works for the distribution
etwork of the proposed project at
_ he core Charikot Bazaar area.
15.| Schools & Hospitals v This group will be benefitted by the Low
provision of enhanced and improved
continuous water SUODY service.

186.] Commercial v This group is benefitted by enhancing Low
Establishments (Private their business by supplying items to
Enterprises) he construction employees regarding

17.| Scrap Vendors v his group wil be benefited by | Low

urchasing the recyclable wastes
enerated from the construction
ctivities as well as from workers
D
18.| Local Leaders v his group will facilitate to establish | High
trong coordination  between the
ocal people and the project authority.

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

341. 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 Charikot Water Supply & Sanitation
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 field level, Delivering the information
regarding safeguard activities to local level, Willingness to pay, Upfront cash
collection and People’s participation in project implementation were._.giis_qussed.
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9.2

vi.

vii.

vil.

342.

343.

Major issues raised by the stakeholders

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

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

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

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

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

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

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

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

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

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

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

stakeholders are as follows:

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

Of 72 Qi ¢
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vi.

vii.

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

The socioeconomic problems raised by the stakeholders has been
considered in |EE study and this IEE study has proposed mitigation measures
for these issues. Accordingly, for ensuring the effective implementation of the
proposed mitigation measures, EMP will be prepared and the contractor will
be enforced to consider,follow and implement the EMP during construction.
The solid waste management 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 Bhimeshwore municipality will be given priority for
employment to the extent possible however, it requires strong coordination
with the concerned contractor.

345. The project énvisages that stakeholder consultations will continue during the

project period and concerned stakeholders will be invited and encouraged to
participate. The PMO and ICG will maintain rapport with WUSC and the
municipality. PMO, ICG, Contractors, and WUSC will be open to the public to
discuss concerning the progress of the subprojects, adverse impacts, mitigation
measures and environmental monitoring and grievances. The stakeholder
consultations in future will be as follows.

During construction, if change in design, alignment, and location, the PMO and
ICG will hold at least one public consultation to solicit perceived impacts, issues,

concerns and recommendations from affected communities;

Before construction, the PMO and ICG will conduct an information, education and
communication (IEC) campaign among the affected communities about the
upcoming construction, its anticipated impacts, the grievance redress mechanism,
contact details and location of the PMO and ICG, and status of compliance with
the Government’s environmental safeguard requirements. Billboards about the
subproject, impiementation schedule and contact details of the executing agency,
PMO-ES, ICG-ESA and Contractors will be set up at strategic locations The

0.'11
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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;

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.

346. Several public consultations held at various locations on different dates with key
stakeholders as mentioned above are tabulated below:
Table 41: Summary of Major Public Consultations carried out by Study Team
S.N. | Meeting Facilitator Venue & Participation Topic of Dissemination
1 June 21, Env. expert/ Social Safe WUSC office Charikot, information sharing about the Third
2015 _ Gfuatd WUSC executive body and Small Town Implementation, Role

Specialist/Contract advisor team and responsibility of various stake
Management Expert

and Social Mobilizer

holders, Working modality social
& environment impacts and safe
guard.

2. August 21,
2015

Social Mobilizer

Municipality Office, Charikot -
WUSC executive body and
advisor team and Executive
Chairman of Municipality

Dissemination of TSTWSSSP
approach, modality, role &
responsibility of various
stakeholders. Preparation of social
and technical survey works

3. August 22,

Safe Guard

WUSC Office, Charikot

Dissemination of TSTWSSSP

members, TDF, Local
people of service area

2015 SpeqialistNV_S and -WUSC executive body and approach, modality, role &
S‘amtatlon Ei:ggneeﬂ ICt advisor team responsibility of various
anagem_en pe‘?la I8 Local leader, benefbianes’ stakehddel’s, delineation of setvice
and Sociat Mobilizer WUSC representative etc. area
4. November Social Safe Guard Different Tole of Municipality information Sharing and discussion
30, 2015 Specialir?t.f Social and WUSC office of project / roles & responsibilities of
Mobilizer -Local feader, beneficiaries, various stakehoiders and collection
WUSC representative etc. of Upfront 5% cash from User.
5 June 17, Consultant Team, Communrity Hall, Simpani, Presented Feasibility report
2016 DWSSDO, WUSC Charikot

6 September

Design Engineer /Env.

Meeting Hall of PMO — Mayor,

Presented Finat report and

1, 2017 Expert GES| Expert MPs, WUSC Chairman and discussion
and Social Safe Guard | WUSC members, PMO/DRTEC
Specialist Team and other stakeholders
including TDF
TFAECNCON JV yL 122
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S.N. | Mesting Facilitator Venue & Participation Topic of Dissemination
7 February 7, | Design Engineer /Env. Party Palace at Charighyang, Presented Final Detailed Design
2018 Expert GES| Expert | Charikot — Mayor, MPs, WUSC report and discussion
and Social Safe Guard members, Key informant,
Specialist Consultant Team, DWSSDO,
DRTAC, TDF, Consultant Team
I Local people of service area

Source: DEDR & DDR, 2018

347. The GoN-approved IEE Report (in English), will be available at the offices of PMO,
ICG, and WUSC for the perusal of interested parties. Copies may be made
available upon formal request. IEE and environmental monitoring reports will be
disclosed on the ADB’s and UWSSSP website. This will be also as a part of

Information Disclosure.
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© 10. GRIEVANGEY

10.1

10.2

348.

349,

350.

351.

Purpose of the Grievance Redress Mechanism

A project-specific grievance redress mechanism (GRM) will be established to
receive, evaluate and facilitate resclution 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 concerns. The mechanism, developed in consultation
with key stakeholders, wili 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 (ii} their concerns are effectively and timely addressed.

A common GRM will be in place for social, environmentai 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/SSO) at
the project management office (PMO} will have the overall responsibility for timely
grievance redress on environmental and social safeguards issues. The Social
Safeguards Officer at the Regional Project Management Office (RPMO) will be the
focal person for facilitating the grievance redress at the local level.

A municipal-leve! public awareness campaign will be conducted on a regular basis
as shown in the Communication & Public Participation Plan (CAPP) of the project
to ensure awareness on the project and its GRM. The social and environmental
safeguards experts of the PMQAC and RDSMCs will support the WUA or
municipalities in conducting municipality-wide awareness campaigns, which will
ensure that all stakeholders including poor and vulnerable are aware of the GRM
and project’s entitiements.

Proposed Set-Up

A Grievance Redress Committee (GRC) will be formed at the Municipality level,
comprising the Mayor as Chairperson of GRC, and Regional Project Manager
RPMO as Secretary. The GRC members will comprise of (1) WUSC Secretary; (2)

- TAEGIICON IV
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RPMO Engineer; (3) RPMO social /environmental (as relevant) officer, (4)
representative of affected persons, (5) RDSMC’s safeguards specialist
(sociallenvironment as relevant), (6) a representative of reputable and relevant
CBO/SHG/organization working in the project area as invitee* , and (7)
contractor's representative. The secretary of the GRC will be responsible for
convening timely meetings and maintaining minutes of meetings. The concerned
social safeguards expert of RDSMC will support the RPMO safeguard's officer and
Project Manager of RPMO to ensure that grievances, including those of the poor
and vulnerable are addressed. All GRCs shall have at least two women committee
members. Along with representatives of the APs, civil society and eminent citizens
can be invited as observers in GRC meetings.

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

353. The GRM procedure is depicted in Figure 5, and is outlined below in detail, with
each step having time-bound schedules and responsible persons to address
grievances and indicating appropriate persons whose advice is to be sought at
each stage, as required:

(i) First Level of GRM (WUA level): The first-level, which is also the most
accessible and immediate venue for quick resolution of grievances will be the
contractors, RDSMC field engineers and RPMO supervision personnel, who
will immediately inform the WUA. Any person with a grievance related to the
project works can contact UWSSP to file a complaint. The municipal-level
field office of the RPMO, in WUA’s building, will document the complaint
within 24 hours of receipt of complaint in the field, and WUA or local bodies
will immediately address and resolve the issue at field-level with the
contractor, supervision personnel of RPMO and RDSMC field engineers
within 5 days of receipt of a complaint/grievance. The assigned RDSMC’s

4

If the complaints are related with IP/Dalits/other vulnerable groups, specific NGO/CBO that active)
involved in development of these communities shall be involved. .
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Social Mobilizer will be responsible to fully document: (i) name of the person,
(i} date of complaint received, (iii) nature of complaint, (iv) location and (v)
how the complaint was resolved. If the complaint remains unresolved at the
local level within 5 days, the WUA will forward the complaint to the
municipality level GRM.

(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.

(i)  Third Level of GRM (PMO Level): Any unresoived 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 &
8S0) of PMO will be involved with support from the PMQAC's
social/environment safeguards experts. The 3SO will be responsible to
convey the final decision to the complainant.

354. 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 Ehgineer 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 SSO.

126
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355. 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
paraltel to accessing the GRM and is not dependent on the negative outcome of
the GRM.

356. In the event that the established GRM is not in a position to resolve the issue, the
affected person also can use ADB's Accountability Mechanism (AM) through
directly contacting (in writing) the Complaint Receiving Officer (CRO) at ADB
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
Person

v

WUA level: WUSC Chalr, | 5 days

ROSMC safeguards .
-4
wolevel| oy specialst and community | —————> Grievance

Grievance mebilisers, field engineers, Redressed
Contractors
‘L not redressed
Municipality level:
Crievance Redress |
M olevel| Committce 10 days Grievance ||
Grievance Mayor as Chalr, Regional |~ Redressed
Project  Manager  as
Secretary
¢ not redressed
PMO level:
3 level| s 15 days Grievance {1
Grisvanes PD, PMO ESOISSO, PMC SRR, Redressed i
88 ;
RDSMC=regional design, supervision and management consuiant ESQ-environmental safagtizeds  officer,
SD0=s0cial development officer, $80=s0cial safeguards officer, GRU = grievance redress commillee; PD pmfé_ci
direcior; PRC = project management consultant; PMO = project management office. : :

Figure 4: Grievance Redress Mechanism (FormabApproach)
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111 introduction

357. 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 envircnmental performance on-site; (i)
guiding and controlling the implementation of findings and recommendations of the
environmental assignment conducted for the project; (ii}) 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.

358. A copy of EMP must be kept on work sites at all times. This EMP will be included
in the bid documents and will be further reviewed and updated during
implementation. EMP will be made binding on all contractors operating on the site
and will be included in the contractual clauses. Non-compliance with, or any
deviation from, the conditions set out in this document constitutes a failure in
compliance.

11.2 Institutional Arrangement
11.24  Executing and implementing agencies

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

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

a) Prior to construction:

e MoOWS will deputize a qualified staff to act as the Environmental Safeguard
Officer of the Project management office (PMO).

0/ sl
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b)
11.2.2
361.

(i

(ii)

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 responsibie
for reviewing and approval of the IEE Report.

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

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

During construction and operation:

Safeguard Implementation Arrangement

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

review and confirm existing IEEs and EMPs are updated based on detailed
designs, that new 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;

approve subproject environmental category;

(i) ensure that EMPs are included in bidding documents and civil works

contracts;

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

(v)

ensure EMPs are implemented by RPMOs and contractors;

establish a system to monitor environmental safeguards of the project
inciuding monitoring the indicators set out in the monitoring plan of the EMP;

(vi)  facilitate and confirm overall compliance with ali Government rules and

(vii) supervise and provide guidance to the RPMOs to properly carry‘?*d'i t the:

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

environmental monitoring and assessments as per the EARF;

Of A Qﬁ»q_ .
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(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/EMPs in project locations and in a form
accessible to the public;

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

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

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

362. 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, (ii) environmental specialist from PMQAC,;
and (iii) the environmental specialist and EMP monitors of the regional DSMCs to
carry out the following:

(i) prepare new |EEs and EMPs in accordance with the EARF and government
rules;

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

(v} oversee implementation of EMPs including environmental monitoring by
contractors;

(vi)  take corrective actions when necessary to ensure no environmental impacts;
(vii)  submit monthly environmental monitoring reporis to PMO; and

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

363. PMQAC: The Project Management and Quality Assurance Consultants (PMQAC)
will provide suppont to the PMO in the following areas:
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(i) ensure that the quality of the designs and construction of all water supply and
sanitation components implemented under the project are to the required
standards; and

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

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

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

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

(i)  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

(ivy  work closely with the Water User and Sanitation Committees (WUSCs),
respective project municipalities and communities to ensure that the citizens
are aware of project benefits and their responsibilities

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

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

366. Capacity Building: The PMQAC safeguards experts (environmental and soé_i'_él_)
will be responsible for training the (i) PMO’s safeguards officers (environmental
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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 and orientation of workers prior to
deployment to work sites.
(i) Social Safeguards
{a) sensitization on ADB's peolicies on Involuntary Resettlement and
Indigenous People;
(b) introduction to social safeguards assessment and document
requirements,
(c) Consultation and participations requirements;
(d) Project GRM and ADB’s Accountability Mechanism (AM); and
(e) monitoring and reporting system.

367. Water Users and Sanitation Committees (WUSCs): WUSCs are the eventual

operators of the completed projects. The key tasks and responsibilities of the
WUSCs are, but not limited to:

Before construction
¢ Facilitate public consultation and participation, information dissemination and
social preparation.
¢ Provide available data to DSMC-ESS during the conduct of IEE
o Assist in securing the tree-cutting permit and/or registration of water source.
» Participate in the capacity development program.

During construction

Assist in the observance of the grievance redress mechanism.

Actively participate in the monitoring of Contractor's compliance with IEE and its
EMP and the conditions set out with Goverment's approval of the IEE Reports.

D
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o Facilitate public consultations, as necessary.
During operation

e Implement EMP and the Water Safety Plan.

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

s Prepare the environmental monitoring report as per IEE.

o Ensure observance of the grievance redress mechanism.

368. Licensed and accredited laboratory: It is recommended that a licensed and
accredited laboratory be engaged to conduct water quality monitoring in the first
few years of operation and to train the WUSC on the same. The laboratory will
ensure that while carrying out the water quality monitoring as prescribed in the
National Drinking Water Quality Standard and its Directives, ‘hands-on’ training is
provided to the WUSC.

O/ A
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1.4 Environmental Monitoring Program

370. 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
(iiiy Overall regulatory monitoring of environmental issues by PMO.

371. 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 43 presents the indicative
environmental monitoring plan for the project which includes relevant
environmental parameters, with a description of the sampling stations,
thefrequency of monitoring, applicable standards, and responsible agencies.

Table 43: Environmental Monitoring Program

esponsibill
« Before PM10 « Worksite » 24-hour « National |Contractor
construction | SO2 locations monitoring Ambient
to establish | NOx » Along water onceina Air
baseline transmission season Quality
+ Construction main 1-km (except Standar
phase interval from monsoons) d
PTWs for the S,
« Construction construction 2003
campsite period
locations
2. |MNoiseand | «Priortc . | Equivalent day « PTWs location | » Onceina + National |Contractor
vibration construction | and night time « Along water season Noise
levels to establish | noise levels transmission {except Standar
baseline main 1-km monsoons) d
+ Construction interval from for the Guidelin
phase PTWs construction
« Construction period es,
campsite 2012
locations
3. {Water » Prior to TDS, TSS, pH, « Adjacent to «» Twice a year |  National |Contractor
quality construction | hardness, BOD, construction (pre- Drinking
to establish | fecal coliform, sites (to be monsoon Water
baseline total nitrogen, identified by and post- Quality
« Construction | total phosphorus, the (DRTAC monsaon) Standar
phase heavy metals, or DSMCQC)) for the entire
temperature, DO, period of ds,
hydrocarbons, construction 2006
mineral oils,
phenols, cyanide,
temperature
4, | Survival « O&M phase | Survival rate « In the areas » Twice a year | e« None WUSC
rate of where re- for 2 years :
landscapin plantation/
0, tree landscaping
plantation proposed
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11.5 Institutional Capacity Development Program

372. 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.

373. WUSC cannot monitor the quality of supplied water as prescribed in NDWQS and
its Directives. Although monitoring kits and laboratory rooms will be provided, this
would not guarantee WUSC can handle monitoring appropriately. DWSSM has
five regional laboratories; however, some are not functioning fully due to lack of
human resources. Considering that public health is a critical concern associated
with water supply, it is recommended that a licensed and accredited laboratory be
engaged to conduct water quality monitoring for at least the first 2-3 years of
operation with WUSC actively participating in developing its capacity. Water
quality monitoring should be carried out in such a way that WUSC will be “learning
by doing.” After the engagement period, there should be continuing periodic
training of new persons to ensure that the capacity of WUSC is sustained. The
cost for monitoring during operation is based on the assumption that a licensed
laboratory will be engagedin both the monitoring requirements and to train
WUSCs. A Water Safety Plan is included in the project design and will oblige the
operator to carry out water quality monitoring accordingly. The amount of NRs.
500,000 will be provided annually to implement the Plan. There will be sufficient
fund to include training by the licensed and accredited laboratory while monitoring
water quality.

374. The contractors will be required to conduct environmental awareness and
orientation of workers before depioyment to the work site. The proposed training
project along with the frequency of sessions is presented in Table 44. The
Environmental Safeguard specialist & EMP Field Monitoring Staff are responsible

for organizing different training programs for Environmental Management.

Table 44: Training Program for Environmental Management

Pre-construction/prior to
Training Orientation workshop Origntation program/ workshop | Experiences
Title for contractors and supervisory | and best
VT ER st practices
Gf i 2 sharing
T U
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Ite * Pre-constructior
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 o 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 1dayona
regular period
to be
determined by
PMO, ICGs,
and {provide if
DRTAC or
DSMC)
Participants | Execufing and implementing PMO PMO
agencies, PMQ, and PMO staff ICGs ICGs
{technical and environmental) Contractors Contractors
involved in the project
implementation
11.6 Staffing Requirement and Budget

375. Staffing requirement will include the: (i) deputizing a DWSSM or PMO staff ast e
PMO environmental safeguards officer; (ii) deputizing WSSDO staff as RPMOS
environmental engineers in each subproject town; (iii) engagement of a PMO-
environmental safeguards specialist to provide technical assistance and guidance

to the PMO and partly to thﬁ RPMOS and capacity g’r:‘\-lelopmentitralnlng, and (iv)

G 6‘\@;&/

TAECACON JV

183




IEE Report of Charikot WSSP

a DSC environmental safeguards specialist to conduct the IEEs and prepare the
IEE reports according to the provisions of this EARF.

376. The cost required for implementing the EMP will cover the following activities:

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

(i Application for environmentat clearances; and

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

377. Environmental monitoring during construction will also be straightforward and will
involve periodic site observations and interviews with workers and others, plus
checks of reports and other documents. This will be conducted by PMO-ESS
assisted by the PMO environmental safeguard officer. Therefore, no separate
budget is required for PMO-ESS.

378. 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 wili conduct the surveys.

379. 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.

380. The indica_tive costs of EMP implementation are shown in Table 45.
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Table 45:indicative Cost of EMP Implementation

8. 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 75,000.00
¢} | Water Quality Monitoring 75,000.00
B. | Mitigation Measures
a) ; Impacts on Physical Environment
l. | During Design Phase
i. | Soil Erosicn and Slope Instability
Inoc_nrporate_ measures and sites for handling excessive No Additional Cost Required
spoil materials
Incorporate drainage plan in final design No Additional Cost Required
il. | 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 Wall Construction, No additional cost required, Separately
Retaining Wall etc.) included in Detailed Cost Estimate
ii. | Spoil Disposal 30,000.00
jii. | Air Pollution
Excavation Segmentation Plan No additional cost required
Watering of dry exposed surfaces and stockpiles of 120.000.00
aggregates at least twice daily e
gT?rzmgigauon 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 225,000.00
vi. | Accidental Leakage or Spillage of Stored Fuel/Chemicals | 70.000.00
vii. | Impact on Land Use Pattern No additional cost required
viii. | Disruption to Natural Drainage No additional cost required
ix. | Haphazard Disposal of Dismantled Debris
No additional cost required as it has already
Segregation, 3R Concept, Sale to Scrap Dealers been mentioned in v
b) | Impacts on Biological Environment
I. [ Construction Phase
i. | Impacts on Flora & Fauna
Awareness programs to the congtruction workers No additional cost required
Revegetating disturbed slopes & grounds 70,000.00
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 210,000.00
: No additional cost required as it has already
Solid Waste Management been mentioned above in v.
iii. | Forest Fire
Prohibition on burning 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 - . v
construction workers prior 10 construction No Additional Cost Required L
iv. | Forest Encroachment
Strict & Regular Monitoring during the entry of workers
for the construction workers ;‘\
Mobllization of the concemed coffifhunity Idrast §roups .
g k_' U 1L \_//)/ =
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8. No. | Local Level Monitoring & Mitigation Measures Mitigation & Monitoring Costs
Legal Provision along with imposing fines as punishment - .
foergtl'uose responsiblegfor 1‘0res.‘;.;mr;?oac:hmen{3 No Additional Cost Required
Provision of trainings to the construction workers to - .
provide support in gonlrolling encroachment. No Additional Cost Required
I\. | 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
I. | Construction Phase
i. | Impacts on Water Quality of nearby rivers
Appropriate design of Septage Disposal with well- No Additional Cost Required as it has already
equipped temporary toilets been mentioned in
Disposing of spoils or excess soils as free filling - .
materials as soon as possible No Additional Cost Required
Locating temporary storage areas on flat grounds and 75.000.00
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 been 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
[l. | Operation Phase
i. | Impacts on Quality of Water Stored in Reservoir
Proper Implementation of Water Safety Plan (WSP) No Additional Cost Required
Removing of Algae grown within the reservoir at regular - .
intervals gy the%pe?aling team deployed by the mSC. No Additional Cost Required
ii. | impact on Water Bodies
Disposal of raw sludge to the appropriate landfill sites of - .
th e[::op osed proj ectgt own No Additional Cost Required
Use of raw sludge for agricultural land No Additichal 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 Sociceconomic 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 régard to this
through training manuals, photographs & documents
related to safety

No additional cost required

Damage to the existing facilities

No additional cost required

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

Contractor’s preparedness in emergency response

Adequate dissemination of GRM and Contractor's

i 3
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$. No. | Local Level Monitoring & Mitigation Measures Mitigation & Monitoring Costs
observancefimplementation of GRM
il. | 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 | 50,000
v. | Mobilization of Child Labor No Additional Cost Required
vi. | Impact on Sustainability of Works
Engineering Investigations after any seismic event, if any | 150,000.00
Mo additional cost required as it has already
Emergency Preparedness Respanse 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.
HI. | Operation Phase
i. | Occupational Health & Safety Hazards
. - . No additional cost required, It will be
Installation of clear, visible signage managed by WUSC 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 itsetf
u : 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 Heaith 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

No additional cost required, If will be

building programs managed by WUSC itself
Carrying out regular O & M with effectiveness through No additional cost required, It will be
proper management of WUSC. managed by WUSC itself

Total Cost of Local Level Monitoring & Mitigation Measures 1,800,000.00

Source: IEE Study 2018/019
Note: The breakdown cost is based on similar project 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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381. The above given table shows that the total indicative cost for EMP implementation
in NRs. 1,800,000.00. 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.

382. The environmental management will be implemented during the detailed design
phase that will continue through the procurement, construction, and operation
phases. Table 46 & 47 presents the indicative timeframe of key EMP activities
about the project implementation schedule & the proposed topics for Capacity
Building/Training respectively.

Table 46: Environmental Management Implementation Schedule

 Actl

| Indicative Time Fr

PROJECT IMPLEM TION
Detailed Design & Bidding Documents Q2 Y0
Procurement Q3Y0
Construction Q4aY0-Q4Y2
Contractor Operating Period Q3 Y2-Q4Y3
Handover to WUSC for Operation Q3Y3-Q1Y4
Defects Liability Period Q3Y2-Q4Y4
ENVIRONMENTAL MANAGEMENT
Overall
1. Pesign Review and Technical Audit Consultant Starting Q4 YO (5 yrs of

(DRTAC )-Engagement of Environmental Specialist | intermittent inputs)

2. PMO's submission of Environmental Monitoring

Report (EMR)

- Monthly EMR for project's Monthly Progress - 8" day after effective
Report month

- Semi-Annual EMR during construction for - 8" day after effective 6-
submission to ADB mo. period

L Annual EMR for submission to ADB - 8™ day after aneffsctive

year

Before Construction Mobilization

1. [Finalization of EMP, (if applicable) revision of IEE Q2 YO

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

3. Obtaining Govemment's approval of IEE Report Q2 YO-Q3 Y0

4. Community preparation (including disclosure of Q4 Y0
Final |IEE & its EMP)

5. [Establishment of baseline data (as setout in the Q4 YO0 (shall have been
EMP) done before award of

contract)

6. Preparation of C-EMP by selected Contractor, Q4 Y0, before Notice to
review of C-EMP Proceed is
Against SPS-compliant EMP. given

Construction Period

IMobilization to Demobilization
1. [Implementation of mitigatioh measures and conduct | Q4 YO — Q4 Y2
f environmental effects monitoring following the C-

_, JEMP. | ’
WY
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2. [Submission of Environmental Monitoring Report
(EMR)

Q4Y0-Q4 Y2

- 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

Operation Period (potentially could start even before
DLP is over)

1. Implementation of mitigation measures & monitoring | Starting anytime
ctivities as specified in the EMP between Q3 Y3 &
Q1 Y4
2. Submission of EMR anytime between Q3 Y3
&
Q1Y4
L Monthly, by Operator 5Mday of the month

following the effective
month

- Quarterly, by Operator or (if applicable} by
Licensed Laboratory

3" day of the month
following the effectlve
quarter

Table 47: Proposed Topics for Capacity Building/Training

1. " By Environmental Special.iéts

1.1 Legal Framework DWSSM, PMO, Early stage
» Relevant national laws, regulations & standards | WSSDO, ICG, of Output 2
on EA& management
= |ADB SPS 2009 RMSO, WUSC
(15-18)

» EA& review procedure under the Project

1.2 Environmental Assessment

* [Rapid environmental assessment

» JInitial environmental examination

1.3 Some Aspects of EA Process & Environmental
anagement

mrﬁ‘\

« Meaningful consultation & info disclosure

§4a~'m;~~r e

A i
Sy e s

« [Grievance redress mechanism

» Environmentally responsible procurement

» Occupational & community health and safety

1.4 EMP Implementation, part 1 DWSSM, PMO, Early stage

» Environmental quality monitoring

« [nstitution arrangements & responsibilities WSSDO, ICG, of Output 2

* Emergency respanse -4 ,U

VL_'{_)HJ/J/
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1.5 EMP Implementation, part 2

Performance monitoring & indicators

Environmental monitoring report

2. | By External Experts

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.
eligible activities/works under the Project) DSMGC(30) Program
B.1 Climate change impacts on infrastructure
B.2 Climate-proofing of infrastructure

IC [Strategic environmental assessment of WSS
pector policy, development plans, and programs

D (Other relevarit topics that may be suggested by

oWS, DWSSM, PMO, ICG& WSSDO
160

TAECHCON Jv



IEE Report of Charikot WSSP

383. 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) and Ministry of Forests & Environment (MoFE) under
Government of Nepal will also undertake monitoring process through random field
visits to review the project performance.

384. 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.

385. 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.

386. ADB will review project performance against the MoWS commitments as agreed in
the legal documents. The extent of ADB's monitoring and supervision activities will
be commensurate with the project’s risks and impacts. Monitoring and supervising
of social and environmental safeguards will be integrated into the project
performance management system. ADB will monitor projects on an ongoing basis
until a project completion report is issued. ADB will carry out the following
monitoring actions to supervise project implementation:

() conduct periodic site visits for projects with adverse environmental or'soci
impacts; G e

N
A .
\-./’__‘}/’
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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
environmental impacts;

(i) review the periodic monitoring reports submitted by PMQ 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.

L]
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387. 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 hygiene and sanitation practices
and reduced health 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 stimulate 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 impiement.
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 te be worried about.

If the responsible body mentioned in the EMP matrix shown in the Table 30
properly takes up the responsibility for the implementation of mitigation measures_ .

for the likely impacts resuiting from the various activities of the project, then, thesf.".ﬁ.i“‘

environment of the project area will be safe and less affected from the"- prolect-:-'-" _
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388.

Regular monitoring with good operation & maintenance service including prompt
action on leaks and complying of the water supplied as prescribed in the National
Drinking Water Quality Standards Directives will lessen the risks of the ineffective
implementation of the proposed project and will sustain the system.

None of the anticipated environmental impacts is significant enough to go for
either detailed EIA study or further especial study.

As per ADB Categorization, the proposed project falls under “Category B”. As per
EPR 1997 (Latest Amendments 2017) Schedule H, this IEE study fulfills the
requirements of IEE criteria. This {EE thus fulfills the policy requirements of both
the ADB and the GoN. This indicates that |IEE study is sufficient for the effective
implementation of Charikot Water Supply & Sanitation Project.

According to the detailed engineering design reportthe 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 middie-
income groups.

The project is considered as risk free in response {o 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 Charikot Water Supply and

Sanitation Project as "Category B" is confirmed, no further special study or
detailed EIA needs 1o be undertaken and people of Bhimeshwore Municipality will
get rid of the hardship of safe, reliable & potable water they have been
experiencing for decades.
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1. NAME AND ADDRESS OF THE PROPONENT

This Terms of Reference (TOR) has been prepared concering the Fesdsibiiity Sfudy Report to carry out the
initial Environmental Examination {IE&) of Charikot Town Water Supply and Sanitation Project in Uolakha
District. TOR for this IEE study of this project is needad as a referance to EPR 1987 (amendment 2007). The
ptoiect proponent, Third Smail Towns Water Supply and Sanitation Sector Profect (TSTWS38F; of the
Government of Nepal, Department ¢f Water Supply and Sewerage (DWSS), Ministry of Water Supply and
Sanitation {MoVWSS), is responsitie for the preparation of the 1EE repart.

Name of Proponent:

Praject Management Office _
Third Smalt Towns Water Supply and Sanitation Sector Project.
Department of Water Supgply and Sewerage

Ministry of Watar Supply ang Sanitation

Government of Nepal

Address of the Propanent;

Panipokhar, Kathmandu

Tek 977 1 442388, 977 1 4412348

Fax: §77 14413280

E-mnait info@Dstwassn.gov.ap

Website: www sstasssp.gav.np

TAECAICON JV ) 2017
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_ToR for Initial Enviroamental Examination of Chankat Wafer SuppfyandSanﬂaﬂon Project

2. BACKGROUND AND B_EBCR!?T!@N OF THE PROJECT
21 Project Background -

In January. 2000 the Government of Nepal endorged the 15-year Development Plan for Small Towns Water
Supply and Sanitation to improave the health, economic and environmental living condilons of the peaple in
smalt towns in Nepal, The project embraces the community menaged demand responsive approach, where
the community is Invelvad In &t aspects of planning and Impiementation of the town pmjects. The Astan
Davetopment Bank (ADE) has heen providing financist assistancs o this sectar project. The Departmant of
Water Supply and Sewerage (DWSS] is the impiemenfiﬁg’;}_a@feacy whereas the Ministry of Water Supply and
Sanitation (MoWES) is the Executive Agengy. v

The first phase of the Project, whose duration was 2001-2608, has aiready heen compieted and the Project
has benefited the people of 29 small towns. Upen the completion of the first phase and after finding positive
impacts of the Project, the Govemment of Nepal decidad o implemient the second phase, with the name,
Secand Small Towns Water Supply and Sanitation Sector Project. Stmuharecusly after the successful
completion of the sacond phase, DWES has brought some changes on the Third Small Towns Water Supply
and Sanitation Sector Proiect (YSTWSSSP:.  Far the implementation, formulation, and operation and
maintenance of the Project, TSTWSSSP alms to have feit participation of the users of the respective towns.
The users and GON will aiso share the cost.

The Project has many stakeholders such as WUSC, Project Management Office (PMO) of DWSES, Water
Supply and Sanitation Division/ Subdivision Office, Regional Project Management Office (RPMO), Tawn
Developmant Fund (YOF} and Design and Supervision and Managemeht Consultant (ODSMC) who ata |
responsible for social mobilization, nealth and Bygiene programs and preparation of social profites,

Both the Nepall jaw and ADE policy require thal the envirohinental implications of individual developments
are taken into account in the planning and decision-making process, and that action Is taken to reduce the
adverse impacts fo acoeptable jevels. Th,rs is done thraugh the amvironmental assessment process, which
has betome an integral part of lending operations and Briject development and implementation.

2.2 Objective of TOR and |EE study

The main ohjectives of the TOR are to guide the subsegquent -}:C-'.E study, to produce a comprehensive and
coherent [EE Report as per the Environmental Protection: Act, 1957 and Environmental Protection Rules,
1997 (with amendments). The specific objectives of the pwpased IEE study include to:

. Identify the major issues that may arse as a result of pmposed werks on biophysical, sovio-economic
-and cultural envirenment of the pmseci area,

. Recommend praclical and siie specific environmental mitigation and enhancement measures prepare
and imptement environmental monitaring plan for the praject,

. Provide infarmation on the generat environmental setting of the Charikot Town area as baseline data.
Make sure that |EE is sutficient for the proposed water supply project.

23  Doscription of the Project

2.3.1  Location and Accessibility of the Projuct Arda

The Project is located in Bhimeshwor Municipality, whick is srtuated in Duiakha district in Janakpur Zone of
the Eastern Development Regicn of Nepal. It lies between 270 37° 58" N-to 270 44' 42" N iafilude to 850 05
12 E to BSO 58' 31" £ longitude. The munisipality is in a hilly region with an aifitude ranging between 850 to
2551 1 above mean sea leval with gn gverage altitude of 1554 meters.

The Charikat VDC is bounded by Nandy VDC in the m§Mh VDC in the west, Suspa Kashermawot VDC

in e north and Phasku VOO in the south. ]
- C ‘ Page 2
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The Lamosanghu-Jiri road pagses mrépgﬁ_' tﬁ_e Bhimeshv\'&e_'rm!\ﬁpﬁ"t"cipéli{y." Laﬁ‘nosanghu is located on the
Arniko Highway falso referred as Kodar Rajmarga). The project area is approximately 138 km from
Kathmandu. Regular local and exprese bus services are avallable from Kathmandu.

CHARIKOT Wes
PROJEST (BOLAKRAY

The project area Is In a hilly region The Municipality has & subtropical 10 a temperate climate and is heavily
influenced by the monsoon {Juna-Septermber) with an average annual rairfal of about 1710 mm.

Table 4 : Salient Fratures of the Project

SN, | moms - [ Deucription

1 1 Name of Project T Charlkal Town Water Supply and Sanitation Project

2 Tyew Giravity

3§ Study Lavel ’ N Detailed Engineering Degign

4 1 Loeation Arey
Region Cantesl Development Sagion
Zons - - Junakpur
District R Dokba
VDCMunicipatity Biemeshurr Muricipaity :
Werd Cornpéte sres of Ward No. 1 to 10 and partial area of |

L . g Ne. 12 and 13 :
5 | Available Facilties !

Road O thie Lurnoebanghu- Jirl Highway
Supply Water Sysiem WECs

Elmctricity Avmiahie
Corrrurication ) B T Available

Heaith Services . Avgilable

Banking Faciifias - . | Available

& | Social Bztus
Presant HHs Numbears {2046) ; . i GB42

TAECACON IV .+ “ e 3017 Page 3
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nation of Charikot Walsr Supply and Sanitution

_________________________________

SN Homs Qascription
Brezant Population (2018) 21.909
Base Yaar Population {2018} 22758
Design Year Populetion (2055 34,810
Average HHS size 57
Weighted Growth Batz % (NGR) o =1
Prajected HHs in Design Yaar (based on WGR) ~ G070
71 Wialer Demand [MLD)
Raga Year (2018} 2.878
Design Yeer {2032 4378
8 : Source Characteristics
Source Name Apgrt of Ex.tslu'&g smé!l GOLrLRE, {:}?wnawati Fiear grd
it rbsarias are mair Sourtes
Saurcs Type Porenstiat River
Souros Location Whin the Murnicipality
8 | Typo of Structures .
Proposed intakes 16 Nos with rehabiitation of § Mos intake
. Total Capacity for §1.3 ips. in 5 location
ent plant Inchuding toe sotwith 6.5 1 capacity.
Grourd Reservair ({No and Sepacity in GUM) cum + 12260 cu;z; SN-250 curn + N30
Ve Ghamber (BricksPOTE TG
Office Cum G (01) /Guart Houss {34/ Smal s
Guard House (G2 (Dosing Heuse {0S) $O17 3431 1 262/ 8- DPH
Housshod Connaghon . 3s42
Fira Hydrant 14
Tutal Langin of pipe in trangmission arg Bulk _ 44874 m (wilh 1361 m of BDS)
tems Lascription
Eigtridvition
Total Langth of pipa in Distioution 143321 m
Total Cost of WS Comporent {nclusive of o 3 MiRs1 BO3.852,356.20
Cost Sharing Arrangement :
GON Componsnt (75 %) G041 267 15 N
TOE Loan {25 % 22347508805
WUSC's Comnmitment for St ss wpiront (Cesh) " 17871 aTA2 |
Tarift !
Lip 3 8 cunvmonthiy (NRsj 210
7 in 19 sumdmeninty {NRs} 3
11 to 20 eumimonthly (NRs} b
! EIRR {8age casal Y% 208
. Environment
ADE Catagory B, Oniy JEE necessary
IBE frding No significant adverse impacs,
Par Lapits Cost for WS component
Par Capits Cost {for base vear pop 35,283
Per Capita Cost flor design year sop. v
s M
TAECHLON 3 F o Fage 4
}v.w
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24  Sub-project Components

The major sub-components of the subprajact with their characteristic M&ms are described In the sections
below, S

2.41 intake

Aitogather there are ten intakes. The first sub-system, S8-1 of QLD s'ystém comprise six numbers of intake
and sther two sub-systems, $5-2 and 53.3, each comprises of two stream intaks.

Out of these six intakes i the old systern, two are spring intake, and four are stream intakes. As they are
drawing water from these sources in the past with a cumulative safe vield of 11 lpg, the safe yieid of the
transmission system of this sub- system has been adopted as 108 Ips. Collected water from two streams

will be collected 3t collastion thamber. This are with a cluster of intakes are irr the range of 2669 m i 2064
m. .

Two stream intake (TYP-4) have been proposed at Hatichahara for Sub-system 2 (85.), One intake is at
the main Charnawat] river, and another one ig from is tibutaries which is abeut 300m from the Chamawati
off- take. Fach branch of Tivers has safe yield of mote than 20 Ips. As the bed Is of hard mck ke as stiling
basin in this watertall area, Bottom Rack intake have been proposzed in both of these rivers. A gravel trap at
the end the bottom rack has been provided to irap the heavy ssdimént which enters from the Gottom reck
and roliec galiery. The gravel trap shall occasionally be cleaned by manual means. A filter box (intake} with
perforated pipes covered by fiter material is praposed after the gravel frap. Coliected water fram two
streams will be coliected at coliectlon chamber. n totality cumutative dissharge of #bout 31 Ips have been
proposed. Relative Level {(RL) of these Indakes are around 2318 m msl.

kS .

As the main course of Charnawatl river flows in very steep gradient at intake area of 55-3 Sub-system.
temporary type of weir by Rip-Rap has been recommended. A’single orifice type intake with minimal silt
height has been provided ta divert river water fo intake fiiter chamber in the main river. As rigid structure like
sonerate or masonry weir is not found suitabie for the river of mid hift with wider river width. A tempaorary weir
formed by heaping of Rip-Rap tar .5 to ¢ m high across 20m-wide river has beeri provided for the diversion
atructure of this system. Moreover, such flexible structure is easy for oparation and maintenance. A singie
orifice type of Intake has been provided o capture the design flowe even during the fean szazon. To make
simple design and simple operation, ne gates and scour sluce at infake are provided. Ta contral heavy
discharge in tha canal during flood time in the river, a contral arifice 8 provided immediately after the gravel
trap.
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vid Sanitation Project

Similarly, another simple stream intake {TYP 2} has besn proposed at the fail water stream of the Ghatla in Sub-
system ($S-3). This place is close to sxisting Ghatta and very ciosa to Lamasangu - Jiri Road. Both of these
intakes are on the fributaries of Charnawati. This tributary have safe yield of 10 Ips. Simple ofitake type of
intakes have heen proposed. In tofality cumulative discharge 8F 11 [ps have been proposed from this two branch,
Relative Leve! (RL) of these intakes are around 1510 rn msl, i

i
T e

S b e R SR MIGHWAY

Figute 2 ; Sehematic Diagram of Sub-System-2-and 3

2.4.2 Transmission Main

Thera are three different transmissions for diffsrent sub-system. The total length of transmisslon main of Old
Systern ($S-1) is about 12.665 km. This Transmission System fransfer water to WTP-2 of 55-2 at Tower area.
As the plpe used in existing transmission line is of sub-standard regarding pressure rating. it is not recommended
to incorporate in the proposed iransmission system.

The transmisgion length of the Hattichahara Transmission aystern (8%-2; is about 9.468 xm. The valiey ¢rossing.
and pipeline along river gorge in steep terrain are the main reason to provide B pipe. In one streteh (about 8
1500m wide) of ransmission line at Valley the pressure on this transmission line excesad

16¢ m and below 250m. Therefore, a higher PN rating fittings including Banged pipe has been recommended.
Sirnilarly, a tfransmisslon ling of Ghatta Transmission systam (S5-3) is about 13.3G8 M.

TAEC-ICON JV

Paga &




IEE Report of Charikot WSSP

ToR for inlﬂ'&! Enwmnmemal Examination of Charikot Wﬁ?&f S;;g,%p?}' and Sanitation Project

Tabls 2 : Datails of Transmission Pipes Sub-system wise

Sub-System | Length (m) Pipes Detiills
Existing System 12665 PE {50:1400mm)
ratlichahara System 84658 S pe DINB0-200mPE($28-200mmy)
Ghatta Systern 13305 j  PE(11G-180mm)

2.4.3 Thrust Blocks, Saddle Biocks and Thrust Beam

Thrust biocks has been proposed for DI pipes (both transmission and distribution mains} from being moved by
forces exerted within the pipe arising frof the internal presaure of the pipeling or the flow of water hitting bends,
tapers and closed or partially closed valves. Typical Thrust Biocks for horizontal bend, verlicst bend, &€ has been
designed for the prassure of 30 kg/sg cm and 20 kgisq om for transmission.and distribution line, respectively.

Similarly, Thrust Beam and Saddie Biocks are proposed for DI Pipes laid up in the sloppy arsa and unhuried
portion. All saddie block are proposed to be anchored with concrete at the center of each pips o prevent
movement. This type of support in the initial stretches of Hatlichahara Transmission. system. Provision of RGC
Support for the stretches of buried and unburied D pipeline, whach areigid-up in the sloppy area has been made
to prevent pipe movement.

A special thrust block and beams. for 25 PN rating has been desigried and recommended in 1500 m long
siretches of the valley crossing in Hattichahara Transmission systam (35-23,

2.4.4 River and Stream Crossing

There is a number of a river crossing in all three transmission system. There are two major crossing, one is in 55-
1. and another is in $8-2. MS truss Pipe Crossing for a span of 25 m and span of 20 m have been proposed in
the Transmission line of 85-2 and §8-3, respectively. These fruss crossings afe tranguiar in shape comprising of
wiber Mild Stee! sections and braced by welded tubulzr sections fo form composite fight section which is
economical than the traditional angle and, channel sections.

A simple crossing by providing SP-4 type concrele Saddle Blocks are recommended for the smail crossing for I
plpes. These type of crossing are used only whan the span of crossing is less than § m, There are about five
numbers of this type of crossings in the all three ransmission systern in the case of crossing near existing bridge
and culvart, provision has been made for pipe ¢lamps.

2.4.5 Water Treatment Plant .

The Charkot water supply systerm will have five water treatment plants (WTPs}. As the DMA-1 (Deursl System)
is drawing water from the existing sources, a small WTHP-1 comprises of the onfy slow sand filter (S5F}) with &
fitration rate of 0.25 mMour has bean proposed. This senvice are@ isata higher elevation than the proposed big
water freatment plant WTP.2 at Tower. This Deurali area is infroduced during 'detall engineeting design, and this
aray is presently served directly by the existing Chartkot fransmission system, Therefare separate WTP has been
proposed for this 85-1. The capacity of the SSF is 0.3 Ips. 'Z'wo gireuter RCC unit of 1.8 m diameter and height of
3.4 m of $8F has been proposed.

Excluding one separate slow sand filter in WTP-1 for DMA-1, ihe Chan‘(ot waler supply system will have major 4
number of water treatment plants,

Gut of 4 major water treatment plants, oge water reatment plants i3 sxigting freatment plant referred as WTR-E,
which will be rehabilitated o improve s performance. The design capacity of existing WTP worked out fo be 6.5
lps. As the elavation allows for the Hattlchahars Transmission System (88-2), discharge of 6.6 Ips has been
diverted from this Transmission Systerm. This WTP will be referrad as WTP-E from now on. The eievation of this
area is about 2222 m,

Proposed Water ireatment plant near tower referred a8 WTP-Z for Oid transmission gystem (85-1) nas besn
proposed at elevated area to freat 10.3 lps wdter. This location has been identified as 8 command iocation for the
reservair fo serve alevated sefffement along oid ransmission line which are presently getting water from the
transmission maing. Elevation of this WTP area ls af about 2325 m . '
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Sieilarly, third water treatrment plant has been_-progosed_for th& parily treatment of (23.9 Ips) discharge from
Hatlichahara Fransrmission system {($5-2). It is shtuated at 2220 m and referred ag WTP.3.

The fourth water treatment plant (WTP-4) has been proposed fo'r'é'hatta'Transmissson system 1o treat 10.2 Ips
water. The setfling basin has been propased near the intake and Horizontal Roughing filters and Slow sand filter
in a differant area. . ’

Plain sedimentation has been provided as a pre-treatroent unit in all main proposad WYF. Where settling process
of coarse and heavy suspendes particles such as sand, siit, atc. wﬂl settle through the force of gravity. In every
setting tank retention period is more than 4 hours.

Ali setting basin are rectangular setlling basin with a ]ongatudm_al_ fiow. A SeHing basin with two identical
chambers of the size of 2.6 m x 9 m has been adopted for 10.3 Ips with & design load of 0.8 cunvsg. m/hour. in
case of 23.9 Ips design discharge, the two identical chamber of lentative size 4 m x 14 m has been adopted with

same desgign load.

Huorizontal roughing fiters have been proposed in every reatment plant. The itration rate of 1.8 cumisq méhr has
been adopted for design. Infet and outlet chambers sach of 90 o wide has been provided in the unit. Each unit
carnprises of three chambers for fill fiter material in graduation fashion (coarse to fire),

The roughing filter has been designed for a discharge capacity of 10.3 lps and 23. 9 i, For 10.3 ips capacity,
the number of units proposed is 4. The size of each unit is Sm x 7m (3r+2m+2m). Simiary, eight uerit each of
Bmyx T (3en+2m+2m) has been provided for design dischamge of 23.8 Ips.

Sow Sand Filler as main #ltration unit has been proposed in every major treatment plant. The filtration rate of 0.2
cumfsq.mihr has been adopted for design. Al S5F will have a depth of 2.8 m including free hoard of 56 cm,
Three chambers each 6 m x 42 m has been proposed to fter design discharge of 10.2 16 11 Ips capacily as a
unit. Simnilarly, the same size of bwo rits has been proposed to fiter design discharge of 23.8 Ips,

‘Tabte 3 ; Water Treatrnent Plant ln Various Sub-systems

Description WTP-3{P) | WTE- E(Ex:stmg} LNTPG {l’-"roposgd} WTP-3 (Propooed; | WIP-4 (Proposed)
T, Subsysters [ 85-1(0d) 158.2 (Hatiichahara) ] $8-1 {Otdy $8-2 (Hattichahara) | §5-3 (Ghatia)
Design Discharge [0.3 ips 8.8 lns 103 Ips 238 ks 1G.2 Ips

Units SSF SB~HRF+&GF SO+HRFLSEF | SB+HRF+SSF SB+HRFFSSF

Detaiied calculations about the numbers, size, and shapes ¢f various units have been annexed in Appendices
Volume,

The bleaching powder has been proposed as disinfaction agent for disinfestion of water. The chiorinators of
appropriate capacity have been proposed for chiorination of filtered water,

Each RVT sub-system has ifs dosing system before distritniting water to the system. The dosing system
comprises of electronic doging pump with FRI tank and stiring device. As the pump ts autematic dosing pump of
elecironic type, close housing is recommended.

2.4.8 Service Reservoir

The cumulative capacity of nine service reservair provided in the Charikot water supply subproject is about 1,330,
The reservoir sizing for all sub-component has beer carried out-_a_pd shown calculation in Appendix. A mintmum
of 40 cumn capacity bag been provided for sl reservoir. A exisiing tank of 250 cum capacily has been
incorprrated from the existing system. '

2.4.7 Bulk Distribution Mains

As the service area is very scattered and streiched in 15 to 20 km with high elevation differsnce within the
service area {in the range of 1000 mi. the proposed concept of Bulk Distribution has Deen proposed. This has
heen done 1o reducs inequality of pressure in Hes sonnection within the service ares so that the household at
nigh slevation and tait end of the sarvice area wil gel equal $ervice leveé

TAEC-ICON JV
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Ali of the storage reservoirs of the Sub-system will get required water fram corresponding water treatrant plants.
The il cumulative lsngth of BDS s about B.382 km, me d&taﬂ& 4;2? 9&;}9 &;aed in BDS of different Bubsystem
has been presented beiow,

Tablo & Dea&iis_«of pipe h'ge&-‘in'.ﬁns Suh-systa_m wise

By Systerm Lergtn tm) Pipes Detais
Existing Bystom 1287 - PE £75-110mim)

{ wattichahara Systam 5665 - PE-(128:160mm) Gi{100mm)

| Ghatta Systerm 184 U PE (SOmmy

2.4.8 Distribution Main

The distribution system comprisss of & pipe network, which is iooped In certain cases and branched in other. The
network has bsen analyzed using EPAnet, a design analylical software tool. The entire system has been
designed using Polyethylene (PE}, Ductile Jron (DI) and Galvanized lron (Gl) pipes. The size of DI pipes is 2006
mm and 150 mm. To proper saddie arrangement at the household connection in distribution pipe, the FRirmum
diameter of distribution pipe has been adopte& as S0mm,

Table § : The total design length of pipes used in Distribution

A | PE FIPES of 10 Kg/Sq om Length (m} I B 7 BE PIPES of § Kg/Sg om Length {m}
80 men QD 81,656 T5mmOn 2,381
83 mm O0 20758 80 mm QD BEFT
T 75 mmon 3303 410 tam OF) 8,562
90 mm 0D 2708 125-mm Op %8
"""""""" 110 mm 00 33 140 parm QD 5142
| 125mm OD 0 wammoo 870
4G mm O0 2500 Subs Fotal 22,618
160 rmn OD 11116 | GlPiges
Sub Tatal 11815 - EOND 4,160
0 | Dl Spigot-Socket Pipe ! 65N ™
01 150 ND 112 B N G
01 200 ND 647 100 KD 37
Sub Total 788 Sub Total 4288
Totat 143,361

Theee types of pipes have been used in the distribution network; Dugtile lron (D), Galvanized tron Pipe and PE
pipes. Howaver, the uses of Gl pipes has been fimited. The tc»tai pipe length of various diameter are given in the

249 House Connection

Three type of house connection has been enpvisaged in the prolest There are about 182 number &f house
cannection from DI pipes, about 2882 number of house connection from PE plpes and abou! 788 number of

house connaciion from Gi pipes. This will make the total household connection of 3,842 in the project area. Most
of the connection will be private.

The house connection shall comprise of about 12 m pipe PE o GIE P'Epé '{és her rac]uirement } and waler meter.
The house cannection pipe shall be PEWBS or 100, 20 mm OD diameter pipa of rating PN-18 for tapping from DI
or PE pipes. In the case of tapping from G pipes, the house cannéction pipe shall be medium class Gf of 15 ND.

2018
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Tapping of household connection in PE pipe has beeﬁ-propesed from PE saddle with ferrule and in the case of D!
pipe, DI saddle shall be used with ferrule withoul-iauching DI pipe by the ferrule. Tapping from GI pipes has been
proposed from PE saxddie with ferrula R . o

Dry dial volumetric rotary piston type water-reuenua'"meter___towaﬂ nouse conneclions are proposed. These
household water meters haves 15 mm ND and have been régommended. -

2.4.10 Appurtenances
Line or Sectiona) Valves

Line or Seclional valves are gate valves used to isolats sections of a pipsiine in an emergency or $r maintenance
and repair, it should te noted that gate vaives are suitable for isciation of & pipeline in either "fully open’ or “fully
close” positions, but rot for frequant open/olnse operation and flow regulation. All valves shall be with nominat
pressufe rating PN16 unless in spedial circumstances where higher pressure rating is fequired.

Proasure reducing valves

Pressure reducing valves (PRVs) ars recommgnded 10 maintain & presef, reduced, generally constant outiet
{downsiream) pressure for a range of flow rates and inlet (upstream) pressure in the distritution system, The by-
pass arrangement has been provided in PRY amangerments fo maintain system during breakdown PRV and
Maintenance of the vaives. All PRV vaives shail be with nominal pressure rating PN 16 unless in spevial
circumstances where higher pressure rating is required. -

Alr {Release) Valves

Air vaives will be instatied at all high points of the pipsling, in sections which form a peak on the hydraulic gradient
and on the downhill side of ine valves.

Air valves shall be of combined type with a larger and smailer venting orifice which permits passage of jarge
volumes of air for vacuum breaking and venting on starting up and dbsing down operation and a smalf venting
cross section for the release of smail volumes of air undér fulf internal operation pressure. All air valves shail be
Doubie Orifice Alr Vaives and shalt be with nominal pressure rating PN 16 uniess in special circurmstances where
higher pressure rating is required. .

Washout valves

Washout vaives (WOVs), formed by gate valves, has basn proposed to allow sediment to be flushed out and to
enable the pipsline to be drained for maintenance and repaic work. At least. one washout vaive have heen
proposed at the lowest point between two sectional valves on the pipefine anc the dead end of a pipeline. Double
vaives should be provided to washouts for trunk mains-and primary distrbution mains to <uft operation needs.
The upstream valve should be opened while the downsiream valve should be closed so that the washout pipe on
the upstream side of the downsfream valve is fully charged with water. Care should be taken to position the
discharge points of washout pipes 1o avoid water in sirsam course seeping through the washout pipes info the
water mains.

Flow meters

A fowmeter has been instalied st the ot the injet and outist mains of a service resenvoir, within freatment works o
measure the quaniity of water flow for a supply zone. For & DMA, & Rowmeter has been instatied at the inlel of the
DMA to monitor contiiuously the quantity of waler flowing.Into or out of thé DMA, The flowmeter for a DMA is
typically Waltman type flowmeter has been recommended,

Fire Hydrant

Fire hydrants are provided at major road [unctions. These fire hydrants shall also be used for flushing of the
systers as required. Fire hydrants, narely, stand post type, conforming to 15 508 is recommended.

Chambers

Tweo type of Chambers has been propcsed in the project. A Ghamber constructed by brick masonry wall has been
provided in non-vehicular areas and rural area In other vehicutar sarmlageway and city ares chambers
constructed with RCC has beon provided,
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The concrete chambers shall serve as housing. protection and convenient acoess o these pipé appurenances.

triside the concrate chambers nacessary concreta supports shall be provided for pipes and valves at appropriate
locations,

Access to the concrele chamber will be given via lockable cast iron covers with ‘frarnes. Manhole covers of heavy
duty typs have been recormmended in these RGC ehambe:s Covsrs for manholes In paths may be proposed of
medium duty type. .

Office, Guard Quarter, Guard Room, boslng House and Buundarv Wall

Yo safeguard storage tanks and RVT from vandalism as w&i_& as comtamination, Ghain-ink boundary (CLBW) wati
and barbed wire fencing (BWF} has been proposed. A galvanized chaift ink fencing over 450 mm high paraps!
wal has been proposed from sasthetic and economic consideration for boundary wall. Barbed wire with concrete
post ias been proposed for fencing in a fringe area of town and rural area of the municipality.

A twa bay two story buliding for office (OFF-1) is proposed at Charighyang Area. The buiiding comprises of big
meeting hall, water quality laboratory, administrative rooms; store for household meter and other smali gadgats in
addition to the guard room, kitchen and bathreom for a guard,

Three numbers of singie story Guard House (GH-1) are proposed at three WTP locations (WTR2, WTP-3, and
WTP-4). The Guard House building comprises of residence fsam%:t:eﬁ for'a guard in addition to room for tools for
repair and maintenance,

Similarly, four numbers of small Guard House (GH-3} are proposed at thres resenvolr incations. The Guard House
comprises of two rooms. As the locatish arg very nearby village, only guard room is proposed. Ancther room has
teen proposed as a (ool room.

fo add bteaching solution in distribution, each RVT sub-system has s desing system. The Dosing Pump House
(DPH) with fwo compartments has been proposed. The one companment house dosing pump and other
compartment is recommended for the chemical stare. Altogether nine rumbers of Dosing Pump House have
been praposed.

As the systern comprises of many RVTs and other structures to be profected and opsrated, different size of
buiiding struchires and different type of boundary has been discussed with the WUSC and proposed in the
project. The tabla below summarizes these in details.

Table § : Proposed Buildings and Boundary Type

Location Componerit Butiding Bouredary Typa
Charighyang Main Office ; OFF-1 G Chain link with BAN
Deurali WP VT #1 {PH Fancing by Batbed Wire
Towss WTP-2+ BT 42 GH-1 + DPH GI Chain fink with BAY
Gisuna RVT-3 + RVT- #4+ Existing Office | 2 nos of DPR Exist
| Bhtpokhar WTE.S 5 BT 5 GH-1 + O G Chain link with BAY
Tindhare R #6 GH-3+ DPH -1 G Chain link with BAY
Sienpant RYT#T GH3+«DFH | Gl Chain link with BAY
Ghatta SR of WIR.4 o Fencing by Barbed VWirs
Matt WTP-2 (HRF+SGF) + RVT#8 | SH + DPH (¢ Chatlrt Hinke with BAN
JHi RVT#7 . GH-2 TP Gt Chain link with BAV
various Locations | Intakes, IC,CCandBFTs | Fencing by Barbed Wire

Z2.4.11 DMA Establishment

One increasingly commaon principle of managing a large water network 8 w0 su-b-diwide # inlo zome aress,
typicaily of between 500 and 3000 connections, each established arez having 2 defined and permanent
geographical and/or hydraulic boundary, Such an ares is known 23 & District Management Area of. mars
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commonly, a District Meter Area (DMA). |deally, each DMA has, a single source of supply t meximize the
accuracy of data, with a sirategically placed and suitably sized meter instafled on the iniet that is capable of
sccurately measuring fow into the area. In this way, Rt is possible to regularly quantify the leakage level In sach
DMA 0 that the leakage location activity is always directed to the worst parts ¢f the network,

An important factor in lowering and subsequently maintaining a fow level of jeskage In & water network is
pressure controf. The division of the network into DMAg facilitates the sraation of 3 permanent pressure control
system, thus enabling pressure reduction in BMAs which reduces the level of background feakage, the rate of
flow of individual bursts and the rate of the anrual buret frequency. To manage NRW in the proposed system,
total system divided intc 6 DMA according to the serving reservair,

2.4.12 Proposed Service Area

Tha service grea of the proposed project covers endire wards 1 to 10 & partial area of ward no. 12 & 13 of the
Municipality except for ward no. 11, : '
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Figure 4 »Existing and Proposed $ervice area coverage
2.8 Population and Demographic Characteristics '

The tolat poputation of the Bhirmeshwor Muﬁicipa!'rty as per the 2011 census was about 22,837 tving in 6078
nouseholds. The average HHs size of the area has decraased from 4.46 in 2001 to 3.71 in 2011, The ward-wise
papulation of the project area of the tawn according to the census, 2001 and 2011 has been presentsd below:

Table 7 : Population of the Concerned Wards of the Project Town

; Census 2001 Census 2011
Ward w. Area ' Densities |- | : Densities Growth

{Haj ELEE Pop |- _{PP}{A}I HHs Pop (PPHA) Rate
1| 39512 662 3,086 768 1134 4330 1096 | 361
2 | 26323, 5017 2,018 767] 4767 1,615 6161 220
3 4742 238, 947 200, 242 978 206 032
4 | asato] 384 1,707 345] 266|978 198 | -5.42 |
5 | 46123 | 250, 1180 258 271 1,437 312 1.90
6 65800 471] 2011 3.06 31 18681 . 2.84° 075
7 1 132000 147] et sogl 273! 1011 786 418
B | 59200, 140, 721 122 385 1,276 216 5.87 |
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9 197.00 | 314 1,484 753 [ 7% 1,086 536 -3.35
10 | 527000 854, 3,559 675 1,312 4626 878 266
11 50000 382 1,927 385 338 1,212 2421 453
12 | 20400 250 1,209,  583| 256 1,043 5a1] -1.47
13 | 521,00 307] 1,436 156¢ 268 | 1,109 120} -2.55
| Total | 531850 4909 | 21,916 377 6,076 | 22537 387| 028

Source: CBS 2001 and 2011

Table 2-1 shows that the average HHs size of the arza has decreased fom-4.46 in 2001 10 3.71 10 2011 Ward 1 of
the Municipality, old Charikot hazaar area, is the oniy comparatively densely populsted ward The population
density of this ward is slighly high. The overall population density of the project srea increased from 3.77 (2004
ADj 1o 3.87 (2011 AD) person per hectare.

The Consuliants conducted a socic-economic survey in 2016 of the proposed service area. it shows that the total
popuiation of the service area is 21,909. Table 8 shows the coverage of population including benefiviaries’
households in the project area.

Table # : Beneficlaries householids

Ward HHs : Popuistion
1 LEY S 6,214
2 211 _ 038
3 72 303
4 58 R 333
3 220 1,086
8 344 : 1,570
7 305 ) . 1,408
8 241 1,043
9 32 | 136
10 a3 5,984
12 287 _ 1,607
13 282 1,257

Total 3842 21,909

Saurce: Socio-economic survey 2016
26  Existing Water Supply

Thare are several piped watet supply systerns within the project area. There are about 17 major systems operated
by 17 different WUSCs. Thi details of each system with are shown in Table 2-3. And the comparative details of the
axisting and the praposed system are presented in Table 8, Table %0, and Tabie 11,
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ToR for initial Environmental Examination of Charikot Walar Supply arid Sanitatior Project

Tablo 11: New addmoh te.tﬁe axisting system

New addition to the exlstmg system
Souree Subsystem 2 ! Subsystem 3
{location} | Two intakes . Twa Intakes
iiMain Chrnawati River i)Main Charnawat! River downstream
{i)0ne tributary ofCharnawati River 1 of subsystem 2
L 300m fromm aff-taks ii) One tributary of Charnawati
NG, x X150 ' 13250
Cum of 12180 “ 14250
RVT 1x250
Yieht 1% 4ps 51ns
15.51ps 521ps
Type Surface . Surface
2.7 Coverage ‘

greund water potential, surface water has been fapped from gifferent Iocatmns Almost 2l 90% of the HiHs in the
Muricipality has access to piped water. Majority {80.57%) households have private tap connections. Similarly,
about 34% households are using water from public taps, and 4.40% housshoids depend on Kuwasfsprings for
water supply.

2.8 Service Level and Consumption

All systems are intermitient for only a few hours of the day. At of the systems ars surface water systerns, and ali of
the systems are independent and isolated. However, due fo the ubaenization process in'the core area and the
viginity of the Charikot Bazaar, a few systems overlap in some sendce areas,

2.9  Water Quality

The congumer OF users get water virfually without any freatment in many systems. The socio-economic survey
2015 shows that the perception of water users about water quality is divided into good (21%), moderate (78 %) and
bad (1 %) respectively.

Some of the major systems carry out oocasional disinfection (Gse of 3-5 kg bleaching powder once in a menth
during rainy season), Water Samples coliected frorm different sources were tested for various physical. chemica!
and parameters. The results of the lests are shown in Table 12. All parameters of water quality of sampled wells
are within the permitted valug of NDWQS.

v

Tahle 12: Result of water quality tests

Ohserved Value of Sample NOWAQS,

S. N. |Parameters Unit shapre | Hettichahara Odare Nepal !
1 pHat26’ L 70 - 74 27 6585 |
2 [Electricai Conductivity pimbosfem N1 o 162 272 1500
3 [Turbidity NTU 2.0 o2l b 21 b 510)

4 |[Taste and Qoor NG N0, 8O, NG,
5 iColor CLTCH 008 0.15 0.14 500
6_|Total hardnessas Cac,! mg/l | 20 80 124 5{15)
7 {Total Dissolved Sofid mg/! 19 . 98 . | 365 i 1000
{8 Total Residual Chiorine | mg/! <010 | <030 010 | 0102
| 5 Chicride T mg/t <050 | <050 <3.50 | 250

TAEC-ICOM JV Pagﬂ 18
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ToR

Charikot Watsr Supp!} and Sanitation Froject
i i

10 {Ammonla mg/t | 045 047 1.5

11 Nitrate o mgd |+ 080 w . - Q.84 50

12 Aluminum mgft B0l R 002 02

12 [Fluoride me/ 0.15 0.13 0.5-1.5
14 Suifate mg/! 4.2 12.4 250

15 Mercury mg/t =0.001 <0001 0.001
16 Caicium mg/| 4.8 T4 00
17 Jron mg/l | 0.21 <0.05 0.30(3) |
12 ‘Manganese mg/l <0.0% <001 0.2

19 tead mgA | <001 | <0003 | oot

20 [Cadmiun mgfl | <0.003 <005 0003

21 Chromivm mg/t <005 QL5 - 0.05

22 {Copper mgft | =005 <002 i

23 Zine mg/! <0.02 <001 3
24 [Arsenic Comgfl <001 <001 0.05

Source: Feas:‘bﬁ}"ty Report of Charikot Water Supply and Sanitotion Project, 2016
240 Probiems of Exisling System

The existing system does not caver the wholg area, i not-able to-meet the water demand and the supply s
Intarmittant. ‘The maior problems of the existing system are prasentad batow:

F

¥

2.41

The varicus WUSC have baen supplying waler to limited areas of Ward 1-13 axcept 11 only. Urbanization
has been taking place in for main adjoining areas;

The existing systems are oid, and the available water infrastruciures are not sufficient to meet the current
water demang, The supply is intermittent with supply up to 3 hrs on average in limited areas,

The suppiied water ig nat sufficient to- meet the water demand of the service area. The consumers are
largely dependent on other sources,

in most systems water is supplied as it comes from- the sources without treatmint. Only, a few WUSCs
carry out oncasional disinfectian with bleaching powder during the wet season.

The newly formed integrated wlsce has not taken the rein of all ditferant WUSCs. Tha former WUSCs
assign technicians and other supponting office staff.and office assistants, who opsrate the systems, apply
bleaching powder, operate different valves, carry out maintenance of the systems including pipelines, road
meters, efc. The current operation and maintenance servica is poor, and invahyement of hurnan resources
ia not encugh to operate the systems;

The WUSEC does not maintain a separate accouni in the aperation of the water supply system making it
difficult to conduct financial analyses;

The WUSC does not have an inventory of the existing assefs The existing facilities are in need of
repaitrahabiitation, but the operators are unable to carry them out due to limited financizl resources.

Ethnicity and Caste

The survey revenied that Brahmins/Chhetrls are the major caste groups of the project area comprising about 44%
of the total househoids where the Janajahs comprise about 41%. Simiady, the Dalits and other caste groups
{Mushaimans and Madheshis, sic.) are 10% and 1% rmspectivety.

2,42 Land Use Pattemn

The Municipality covers 58.89 Sg. Km =f fand. Out of that, mast-of the iand { 53%) IS coverad by forest and
agriculture {40%). More than 50% of the land in the municipality is steeper than 30% The deteiled jand use pattern
of Charikot Municipality is shown in Table 13 o o

TAEC-ICON WV 2018 ) o Page 10
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Table 13 : Land-use pattern
5.N. | Landuse - Krea thmf - Area (%)
1 Agricutture 23.06. 395,63
2| Forest 30,56, 52.52
3 Residentiat area 275 472
4 Others 1.82 3.13
Total 58.19 100

Source: Soclo-economic Survey 2015 and Dots from Hospitals and Heolth Posts
2.13  Settlement Pattern

The town is iocated in a hilly area with heterogeneous ethnic composition, The Sat Dobato is the heart
of the Municipaiity which is the entry. point fo the maln market, Most of the government and non-
governmerttal offices are located in ward no 9 and 40 which is the most densely populated of the service
ared. The settlement patiern in the other wards is scattered.

2.14 Education and Heaith.

Education _

The institutional data shows that twelve educational institutions.Jncluging two Multiple Campuses ane Nursing
carmpus, eikght higher secondary level schools as well as one ghild home were recorded in the service area with

8363 people including students, siaff, and teachers. Likewise, about 14 governmenta!, non- govermnmental and
financial institutions exist in the area and provide service 1o the community,

The socio-sconomic survey of 2018 AD shows that the overall literacy rate is 90.¥3 %. About 9.27 % are still
iffiterate, and cniy 6.77 % have gradusted. .

Heatth

Medical facilities for diagnosis and treatments are available in the service ares. There are 7 medical institutions
including 3 hospitals, 4 health posts and polyclinics with 49 beds.

215 Water- borne and Communicabie Diseases

Cases of waler-bomne diseases such as dlarrhea, dysentery, stomach ache and skin dissase, etc, are found very
faw in numbers. Sirvlarly, cases of morntality due to water-ralated diseases are nit The information related to
water-bome and communicable disease was crossed checked by visiting hospitals and health posts within the
service area. According to the survey, about 4.87% (888) suffered diseases from diarthea whereas 4% (735)
suffered from dysentery. Sirmilarly, about 2.68% (472) were suffsfed from other water- home diseases {such as
skin, stomach pain, fever), etc. {Table 14)

Table 14 : Reported Water Borne and Communicable Diseases in 2015

Diseass Childran | Female Male Total %
Diarrhes 367 223 1 89 839 4,87
Dysentery 286 234§ 211 735 402
Other Water Bcurmne P
disease 313 124 | 135 472 2.58
Total 270 581 | 645 2096 | 11.47

Source: Socic-econanic Survey 2016 and Dotq from Hospitols and Mealth Posts

TAEC-ICON JV
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2186 Economic Activities

The economy of the Municipality is extensively agrarian although most of the hougeholds in the project area
depend on more than one cccupation. During the household surveys of the project area, detailed information has
been collected on the major cccupation and economic activifias of all household heads. As a result of the survay
shows about 36% are engaged in agriculture, 26.68% are setvice holders, about 24% depend on the business,
about 7% are engaged in foreign employmem, 3% are latmrs ar‘;d G 10 % are dependents.

There are more than 10 hotels/lodges with 104 bads and are managed by 14 staff in the project area, Al the
morent, there are 4 industries and businesses in Charlkot The type of industries operating In the Municipality is
rice mills, cotton, grill, and carpet, etc.

There are four public and private banks proving banking services to the peopie of the Municipality. Simllarly, some
cooperatives are giso in operstion in the seivice arga.

There are 12 educational institutions and 1a.govemmenUNGO .oﬁ“sces.'T‘ne maier government offices are district
based offices and the Municipality office.

217 Poverty Conditions

The survey revesled that the main sources of housahoid fcome of the senvice area are agriculture, service,
remittance and wage labor, respectively. Among the otal housshelds, 11.37% have a monthly Income of less than
Rs. 7500 which is considered as a poor household. About 12.05% of the houssholds have a monthly incoime
ranging fror Rs. 7501 to Rs. 10875, Simjtarly, 38.44% of the househoids have an income ranging from Rs. 10,875
fo s, 20,000, 32.3% of households have an income ranging from K. 20001 to Rs. 50,000 and about £.83% of the
households have income ranging is above than Rs. 50,000 a month. Similarly, the survey shows that about 24.7%
of the total popuiations live below tha poverty level (Table 15).

‘Table 15 ; Distribution of mean monthiy household income

Ward { Grand
Incoma Rangé : - : = ; %
172 31lals|el 718 ig]|10 12]13] o
<Rs.7500 a7 | 82 1181230 16 81 310157 "0 ;48 14 | 20 | 437 | 1237
‘Rs7501-Rs.10875 . 40 | 34 |18]15] 24 1951 84 | 62 1 0 | 73 | 16 | 32 | 463 | 12.05

Rs. 10876-Rs.20000; 319 50 18, 24 .?3 10313123 ; 83 ;11 342 [ 164 167 ; 1477 | 38.44

Rs.20001-Rs.50000 | 4681 25 |13 5 95 [56: 79 | 32 12t ! 3041 84 | 59 : 1241 @ 3230
»Rs. 50000 63120 1511 ; 12:8 18 20176 9 1 4 224 5.83
Grand Total | 937 | 211 | 72 |68 | 220 |344[ 305, 241 32 | 843 | 287 | 282 | 3842 | 100
Source: Socin-economic survey 2016

218 Existing Sanitation Facilities

Sanitary Facilities

The overall sanitary condition of the Municipality is found to he reasonably satisfactary. In the core ares,
almost all HHg have private toilets whereas in isolated/semi-urbar areas some people stil practice open
gefecation. The socio-economic survey (2016} reported that 4% HHs stil practice open defecation in the
project area and the majorty of HHs i, 58 % have sither water-sealed private toilets or improved pit
latrines, 38% existing pit latrines have to be improved or modified (Takle 18).
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201-300 atobalotodolaf3] ol 7 3.6%
151-200 7% 8! 4 0] 0 0f 13 6] 3 80 41.67
Total . 30| 9! 15| 167 17 10 11 57 ;280 8 192 100.00
Saurce: Socio-economic survey, 2015 ’
Poverty Aliev

The socic-economic survey shows that 11% of the total HHs in the project anea are below the poverty line, Ward
wise distribufion of BPL has been given in the social profile.

2.20 Nsed for the Sanitation Component

Charikot Municipality has not been declared as Open Defacation Free {ODF) area. About 4% of the HMMs does not
have toilets and the percentage of a pit latrine is 38.37 which need to be upgraded or renovated. institutional toilats
& public tWilets will be dealt within the sanitation compaonants, Thm faciltios will aiso incuicate the habit of toitet
use amang students and the general public.

.

Proper and effective managament of storm water drainage has become the mest importardt problem of the Charket
Town, As urbatiization increases, the frequancy of localizing pondage during the monsoon in several areas of the
fown increases. These problems hged to be gdddréssed in a holistic manner with correct remedial measures, it is
ervisaged te formulate and prepare a Master Pian for the Mumclpallty area in tlose consultation: and collaboration
withs the newly farmed Municipa! Office.

Since significant work and procedurss are necessary for the deve(opm&nt of septage treatment, it will be deait
separately, and an additional separate cohiract package would be developad for implementation. Extengive work is
required in managing septage coliection, conveyance, treatment and disposal. Simifary, a solid waste
managarment Master Plan wilt be prepdred and submitted in. the waste management master pian in totality. Al
sanitation activitiss could be implemented in the second phass.

2,21 Hydrology and Climate

The district has a subtropical to a lempsrate climate and is heavily infiienced by the mansoon (June- -Beptamber;
with an average annual rainfall of 1740 mmn. ‘Yhe aversge maximum & minimum temnperature of the district is 18°
and 87 Celsius respectively.

2.22 Florx and Fauna

The cammon species of plants within and around the proposed project aren are.shown In Table 18.

Table 18 ; List of Plants In the Project Area

S.No. ! Scientific Name Loeal Name Family

} Vepris biloculoris Alnseln Rosaceas

2 Emblica aoffficinalis Amala .| Euphorhiaceae

3 Pleris ovalifolio Angeni Fricaceae. |
A Cedreally loona d Tom i Meliaceae

5 Lagersirovmia indica Ashare phul Lythraceze

é Adhatoda vasiza Asuro _i Acanthaceae :

7 | Melia gredarach Bakaino* - Metiaceae i

] Ficus bengalensis Bar i Moraceae

5 Terminalia bellirica Barra Combretaceae

10 Aegle marmalos Bel Rataceae

1] Rbus wallichii Bhalave Anacardiaceae

12 Populus citiate Bhote Pipal Salicaceas

13 Lagersiroemia Parvifiora Rol Dhayaro Lythraceae T

E Sehin wallichii | Chilaune ‘Theaceae i
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15 1 Ragsia butvraceq Chysri Sapotaceae B
16 ¢ Berberis aristata | Chutro Berberidacene
17 Debregeasia salicifolia Draar Urticaceas
18 Garuga pinncata ' Dabdabe Burseraceae
19 Mussaenda macrophytic | Dhobeni, Rubiaceae
2 Colebrookea eppositifolia Dhursul ' Labiatae
2 Dinseorea butbifera L, | Githa : Digscoreaceae
22 ! Callicarpa macraphvlla Guvanio Yeibenaceas
23 Lannea coromandelica, Hallunde Anarcardiaceae
24 | Terminaliy chebulo Harro Combretaceae
{28 Syzygium cumini Jamun Myrtaceat
{26 Phoebe lancenkata - Jhankri syeula 1 auracease
27 Ficus facor ' Rabro Moraceae
28 Anthocephutus chinensis adam Rubiaceae
29 AMyrica esculenta Kafal )
30 Adina cordifoliv Karam i Rubiaceas
31 Acacia catecihi™ K havar P
2 Ficus semicordata Khanayo - Muoraceae
33 Sapium insigne Khjrro_ Euphorbiaceae
34 Morus wiba Kimby Moraceae
35 Litsea monopelata Kutmiro Laveacene
36 Duabanpa grandiflora Lampate Liythracese
37 Engelhardtia spicaty : Mauwa Juglandaceae
38 Eryihring stricta Phatedo Leguminosae
39 Ficus religinsa Pipal : Moraceae
; 40 Pinus roxiburghii 1 gallo Comiferse
41 Terminedia tomentosa Sni . .
42 Bombex ceiba Sirnn! Bombacacea
43 Vitex negundo Simali Verbenaceae
44 Mallotus philippensis Siadure . Euphorbiacese
45 Albizia chinensis Siris . Leguminosae
46 ! Dalbergia stson Sisao :
47 Bovhinia vareisata - Tanki Leguminosae
: 48 Alnus nepalensis Utis i Betulaceae

Saurce: IEE Field VisiSource: Fleld Survey, 2016

Non Timber Forest Products (NTFPs) are defined products derived from forest species other than timber and fuel
wood. The main NTFP species faund along the project area are: Amala (Phyllanthus emblica}, Asura (Justlicia
athatoda), Bilaune (Maesa chisia), Kurito (Asparagus officinalis), Dhasingare { Gauitheria fragrantissimaj.

Some of the mammals reported to be present in the nearby forests are listed in Table 20.
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Table 20 ': Marnmals In the Piqistzt Area

SN Ceammon Names -'%: N Scientific Names

|1 Buanso Caniy luptis

2 Common Leopard “Panthera pardus

3 Dumsi Histrix indica

4 Foax Vulpes vidpes

5 Golden Jackal Canis aureus

4 Hill Mouse Mas hasmowr

7 | Jungle Cat “Felis Chaus

8 Lokharke Funambulis sp.

9 Long-winged Tomb Ba i Taphozous longimanus

13); Malsapro Martes flavigula

1} | Monkey Macaca mnlatta

[2 | Nepal Grey Langur Semmopithecus schistaceus

Source: IEE Field Visit Survey, 2016

Some of the birds reparted in the forest areas are listed in Tdble: 21,

Teble 21 : List of Birds in the Project Area

S.Ne. Common Names Scientific Names Comit:?? agﬁ?r::mgcgm
1 Asain Koel | Eudvnamys scolopacea | iR
2 Bam ow| Fvte alba . i
3 Battai _ o
3 Bhangera Pusier domesticus - Ran
3 Bhadi Phor Ciconia espiscopus RE
6 Bhyakur Pellorneum ruticepa
1 Blue-throated Barbet Megalaima gustealis 4
8 Chil Jevinaetus malavensis _ v
9 Chyskhuea | drborophila torquecks o
16 Common Myna | deridotheres ritis .l
11 Dangre _ )
12 Dhtkeur | Streprofelia sp v
13 Huchil Bubo bubo A ¥
14 Indian Cuckoo Cuculus micropterus - 1 v E
15 Jureli : Pvenoms cafen & "
16 Kag | Crovus macrorbynchos |
17 Kalij | Lophura teucomelmo ¥
18 Koili | Cuculys micropterys A
19 Lanpuchure Coprimulgus macrurus f

120 Lato Koshero Bubg repalensis y

21 Nyauli Megalaima spexies +

122 Suga | Peittqeuia eyarocephala | N
Source: IEE Fletd Visit Survey, 2015 T

S p————— ,
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Tre comeonty found reptites and amphibizns observed i the oroject area are presented in Table 22,

Table 22 : List of Reptites and ﬁm;;_i;i__b?gﬁa Found iz:_-fhe Project Area

Tommgn Name

Seierific Namae

Rat snake

FLyas mucosus

Maountain pit viper

Cvophis moeiticale

Green Pit viper

T, allolohris

Gardan lizarg

Colotes versicuins

Common lizard

' Hemidactylus Brooki

Common toad

Bufo melonostictus

Stream frog :

Rana cyanophylectis

Source: IFE Field Visit Survey, 2016

Similarly. comman fishes found in the project srea ara given

i Tabie U2

Table 23 : List of Fishes Found in the Project Area

SN | Scientific Name VLocal Name Migratory | Economic
______ i o SpeCles ! Fnportance |
i Borflevs Vegra Faweta R o :
"2 [ Garea so Budunz (R Foad J
3 Glvprothora sp Kabre R : Food
‘4 Hererovnensies fousitis Sinchi R Tood ]
3. Levivmocheiins hexagonolerds Katle MM Food
& Noemacheilus s {Gadsla R Foud
b Pyilorhynchoides pseudeckenziy. | Tite {Endemici | R Medicinal
g Schizcthoraichthys sp . Asala Ko ML Fooud »
G Chanmeg gachua Hile R Fond
A8 dToreor T [Sahar. R MM [ Faad

Seurcel (FE Flatd Visit Survay, 2016

2.23  Protected Areas

Me nalonsl parks and protected sreas exist in tha project area. Noforest

HHEIVERhion.

224  Community Forest

The community forests within ang neby of the proposed projsct mre Chandrawal Comm

1 get affecied by the pro

Commonity Forest Gaurasoara Sommsunit Forast and Knarhali Community Forest
¥ ¥ ¥

225 Infrastructure Facilities

2.25.1 Transportation, Electricity, and Communication

Crarikotis apsrocimately 138 km front the Capital of Nepal Kathmanzc Charikot, the g0
-Jileaa of Aranise Highway alse refered as Ko

Lamssangh

savicsy arg

avalanle from the Kathmansdu,

posed proect

v Forest, Suppa

it lowWn is Hnkedd by the
dar Raimarg, Resular loeal and BARIEES DUS

TAZCRI0M GV 018
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The ares i wel connected to the nstionst eiectricity'gr‘r'd_; The project srea is conpestad lo national and
internationg! telecemmunication networks Major national daily newspapers print regionai editions and are
avaliable o readers. co

2.258.2 Educational Institutions

Tharg are various pubtlic and private nstitutions such s schools and coitgges. community-pased ocrganization,
NGOs, banks and financiat institutions, within the service area.

2.25.3 Othear institutions
There are sevara! govarnments and non-government offices including mivats institutions in the profect area.
2.26 Quality of Life Values S

The Proisct is not expected to affect any cuttuial of recreatidnal resources adversaly but will increass the existing
guiality of life dus to the improvement in paersonal, household and community hygiene praciices and community
Hegith.

2.27 Cultural and religious sites

Dolakha Brimeshwo! Temple and Katinehowk Bhagwatt Temple ars fwo famous cuitursl and religious sites of the
project ares,

2.28 Resettlement, Relocation and Compensation [ssues
The proposed Project dees not have any issues related to resattfement, relocation, and compensation
.29 Salient Feastures

Tabie 24 : Salient featureg of the project

5. iems ' Description

1 Mame of Project ' Charikot Town Water Supply and Sanitation Sriject

2 1 Type Gravity

3 : Shudy Level o ' - Feasibility

4 Lonation Area ] ) ) ;
Regicn ) cantrat Davelopment Region
Zone dahakpur
tistrict - Lofkha
WO/ Municipality ammeshwor Municipality j
ward Complets area of ard No, L Lo 10 gnd partial ares of :

ward No, 12 and 13

3 Ayvailatle Facilities

Road o . O the Lamoshanghu- Jink Highway

Sipply Water Systamn _ wels

Electricity Available

Communigation ) . _ Avaitable

Hagith Services o Avaitatie o
Banking Faciilties Ayatiabie

8 Source Characteristics

; Souree Name e .
f tributarles are main souroes

Solrce Tvpe

vy

Perann:ai

i Souroe Locabion Within Serviee rps

TARCATON AV 2018 I Brgos 2%

o




IEE Report of Charikot WSSP

»~

fﬁ’xami ton of Chanmr Water' Supp!y and Sanilation Project

SN, f tams Qe ,|pt;on
Tl Type of Strattures
Prongsed inlakes - 30 Hos with mhabthmﬁm oF 5 Mos spring intake
Total Capactty for 53 ips, A:set {136t cormprises of _
‘afater tregtment plant Setﬁng Basin + Horlzontal Roughing Filter + Siow Sand |
Filter), including one set with 7.5 ips capacily
Ground Reservolr (No and Capacity in CUR) IN-A0 £y 15-260 w::r: 1N-400 cum + 3N-250
Yalve Charnber [Bricks/RCC) T8
fiica Cum GH (01 rd House {515 F Srnall . .
gua{d i&ause {Gl:2} ;2;{;:;:3 Hozsa {é}s} o 101/ 261/ 162/ 6D
'__”_ “I:iousehold Connection 3,842
fire Hydrant _ . 12
T?tail Ler!gth of pipe in transmlssion and Bulk 45,077 m (it 6895'm of BOS)
Distribution )
Total Langth of pige wi Distribution 10085 m §
& | SoialStatus
Present Population (2016} 21,909 :
Base Year Papulation {2018) 22,7585
- Design Year Fopulation (2038} 34,610
Avergge HHS size 57
Weighted Growth Rate % e 21
$ | Totasl Cost of WS Component {inclusfve of all } NR& 870,3154,455.26
0 | CostSharing Amangemert . -
GON Component [75 %) £52,765,844.45
TOF Loan {25 %) 217,588,614.82
11 WIST's Commitment for O&3 a3 upfront {Cash)- 17.407,089.13
1z | Tariff -
Uptobeum/monthlyfNRgy 214
§ T 1o 10 cumdronthly INRs) N 53
11 10 20 cum/monthly {NRs} o 79
1% EoonomicAnalysts 4
FIRR {Dase case} B 3108
14 Enviranment
ADBUmtegery 4T B, Only [EE necessary
1EE fintding Mo significant adverss impact, B
15 | per éapita Costfor W/S component L. e
Per Capita Cost (for base year pop.) 38,249 !
Per Capita Cost {fur design year pop.) 25,147

Source Feasibility Report of Charikiot Water Supply a:;d Scmftanon Project, 2016

2.30
Servite Area

Proposed water supply system

The |EE study area covers the environmeht that will potentially be affectad vb‘y the intake, transmission
mains, thrust blocks, saddle blocks & thrust beam, water treatment plants, service reservoir, bulk

TAEC-ICON JV
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distribution mains, distribution mains, and appurtenances such as,ofﬁée building, iaboratory unit, guard
house and generator house, ete. o

All the project components are located in the Direct Impact Zone (DIZ) considering the environmental as
well as socio-economic-impacts. The delfineated service area includes complete aress of ward no 1 to §
and parfial areas of wards 10.amd 11 of Charikof Municipality, The study area is also referred to as “area
of influence”, and areas within 200 m from the area of infludrce is the Indirect Impact Zone (12) whare
environmental and sociceconomic impacts will be less,  *

Conceptual Design of the Sub-project

The Charikot sub-project has been cenceptualized as a gravity surface water system. The overall
concept has been developed with a distribution system camprising & bulk water system (BDS) and
household distribution system (DS). The service ares will be divided by difference in slevation and
proximity. The service area is very scattered and strefches 15 to 20 km with very high sievation
differences within the service area (in. the range of 1000 m}. The concept of BDS has been
conceptualized to reduce inequality of pressure in HH connections within the service area.Each service
reservoir will have a controi mecharism with a bulk meter so that it will support the principles of DMA.
The entire distribution network is to be supplied from six reservoirs,

Sub-profect Components

The major sub-components of the subproiect with their characteristic features are described in the
sections hefow, .

intake

There are aitogether ten intakes. The first sub-system, $S-1ur OLD system comprises of six intakes and
the other two sub-systems 88-2 and 85-3 comprises of two stream intakes each.

The ofd sub-system comprises of six intakes. Qut of these six intakes. two are spring intakes and four
are stream intakes.

Two stream intakes have been proposed at Hattichehara for Sub-system 2 (SS-2). One intake is from
the main Chamawati river, and the other one is from its tributary which is about 300m from the
Chamawati intake, This tributary has a safe vield of more than 20 Ips. A trench with perforated pipes
covered by fiter material is proposed. Colfecled water from -the two streams will be coliected in a
caoltection chamber. A total cumulative discharge of 31 Ips has bean proposed. The Relative Level (RL)
of these intakes is about 2318 m maal, '

Sirilarly, two stream intakes have been proposed for Ghatta Sub-gystem (85-3) nuar the Ghatta area.
This is close to the existing Ghatta and very close to Lamosangu - Jiri Road. Both of these intskes are
on the tributaries of Charnawati. Each of these tributaries has a sdfe yield of 11 ips. A simple off-take
type of intake has been proposed. A curulative discharge of 11 ips has been propossed, The Relative
Level (RL.) of these intakes are about 1910 m msi. '

Transmigsion Main ' >

There are thyee different transmission system. The totdt length of the transmission main of the O
System (85-1} is about 12.272 km. This transfers water to WTP of S5-2 at the tower area. As the pipe
used in the existing transmission line is substandard regarding pressure rating, 1t is nat recommended to
incorporate it in the proposed transmission system, '

The transmission length of the Mattichahara Transmission system (88-2) is about 8.278 km. The
transmission comprises a combination of 150 and 200 ND.DI pipe and 200 OD PE pipes. The valley
crossing and pipsline along the river gorge in steep terrain are the main reason to provide Di pipes. As
the pipe used in the existing transmission line to the axisting WTP is of substandard regarding pressure
rating, it is not recommended to incaorporate it in the proposed fransmission system,
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Similarly, e transmission fine of Ghatta Transmisgion system (58-3} is about 13,441 ¥y Tha major
oart of the rensmission ine comprises of 180 mm 0D PE pipes in addition to a fow hundrad meiers of
125 OB FE pipes.

Thrust Blocks, Saddie Blacks and Thrust Beam

Thrust blocks have been proposed for DI pipes (both trensmission and diglibution mains). Typival
Throet Blocks for horizontal bends, verical bends, tees have been designed for preszures of 30 kyisg
om and 20 kgleg cm for the transmission and distribiution line. respectively.

Simiarly, thrust beams anc saddie blogks aré proposed for T Pipes laid in sloping areas and ursburied
portions. Al saddis block are propesed (o be anchored with conerets at the center of each pipe.
Frovision of RCC suppor for the stretches of burled and unburied DI pipalines which sre lad in sloping
areas has been mads fo prevent pipe movament,

River and Stream Grossing

There are some river crossings in all three ransmission systsms. The mafor one is at $8-2 near the
intake. An MS truss Pipe Crossing for a span of 30 m has been proposed.

A simple arossing by providing 8P4 type concrete saddie blocks s resemmanded for ie smail type of
crossings for D1 pipes. These types of crossings are used only when the span of crossing is iass than 8
m. There are about five numibers of this type of crossings in all. In tha case of crossing near the existing
bridges and culverts, provision has been made for pipe clamps. o )

Water Treatment Plant

The Charkol waler supply system wil have 4 water treaiment plants, Each water weatment plant it
consist of the following components. a) Inflow chamber; b) Sedimentation tank for primary setiling: o} '
Horizontal Aow roughening filter; d) Stow sand fiiter; and e} Chiorination LITHE,

Service Reservoir

The cumulative capacity of the six sarvice reservoirs provided is about 1275 cum which s about 31.74%
of the total dally demand in the design yaear,

Bulk Distribution Mains
As the service area is vary scattered and strefches 15 1o 20 ki with nigh slevation differences within the

service area (in the range of 1000 m), the concept of Bulk Distribution has been proposed. This has
been done to reducs inequality of pressure in His connection within the service area.

Al of the storags reserveirs of the Sub-systers will get required waler from corresponding water
treatmers plants. The BDS comprises of GI, PE and D pipes from 100 ND 1o 140 OD diameter,

Distribution Main

The diskribution system comprises of a pipe netwerk, Isoped in certain cases and branched in others.
The network has been anslyzed using £PARet, a design analytical software 1ol The entire system has
besn daslgned using palyethylena (PE), Ductie (ron [O1) and galvanized iran (Gl pipes. The size of D3
pipes is 180 mm and above. For proper saddle arrangements at househotd cornections. a minimum of
50 mm digmeter distribution pipe nas besn adopted. Use of GI pipes has been imited. The tofal pipe
length of the propesed distribution system is 109035 km.

Mouse Connection

Trres tynes of nouse copnechians have haen am;isageé in the project Thers arg about 192 numbst of
house cannecticns from B pines, about 2887 durmber of house conneciion from PR pipes and about 78T
rumber of house connections from Gl pipes, Blost of tha conngclions will be privata.

Page 1
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The house connection shall comprise of about 12 m pips PE or GI Pipe (as per requirament and a
water meter, The house connection pipe shall be PE-E0 or 100,20 mm QD diameter pipe of rating PN-
18 for tapping from i or PE pipes. In the case of tapping from G| pipes. the house conmection pipe shail
be medium class & ¢f 15 NO. Tapping of household connection in PE pipe has been proposad from PE
saddle with ferrule and in the case of Di pipe, DI saddle shall be used with a ferrule, Tapping from Gi
pipes has been proposed from PE saddie with a ferruie S

Dry dial volumelric rotary piston type waler revenue meter for all house connectionz are proposed.
Tnese household water melers have 15 mm ND. ' '

Appurtenances

These shall primarily comprise of valve chambers to house flow control vafves, controi valves for
contralling flow, ete: Altogether 95 valve chambers are expecied in the system. An RGE valve charmber

has been proposed on the carnageway and & brick type is proposed in other places whers vehicuiar
traffic is not expected.

DA Establishment

One increasingly common principle of managing a jarge water retwark is to sub-divide it info some
aress, lypically between 500 and 3000 cernections, each sstablished sres having a defined and
permanent geographical and/or hydradlic boundary. Such ari-area is known as a District Management
Area or more commoniy, 2 District Meter Area (DMA). Ideally, each DMA has a single source of suppiy
to maximize the accuracy of data, with a strategically placed and suitably sized meter instalied at the
infet 1hat is capable of accurately measuring flow into the area,

An important factor in lowering and subsegquently maintgining a low feve!l of (eakege in 8 water natwork is
pressure controt. The division of the natwork inta DMAs facilitates the creation of 8 parmanent preasure
controt system, thus enabling pressure reduction in [MAs. which reduces the level of hackground
leakage, the rate of flow of individual bursts and the rate of the annual burst frequency. To manage NRW
in the praposed system, the total system is divided into 6 DMAS.

2.31  Relevancy of the Project‘

As per the TOR issued to DSMC, it is stated that the Project needs to be studied from the environmeantal
point of view as per EPA 1987 and EPR 1987 {Amendments 1%$99 and 2007). The proposed water
supply and sanitation project are intended 1o serve the water demand of the entirz area of Charkot
Munisipality, Dafakha District. It is expectad that on the implementation of the project the users of the
area wilt be able to avail adequate amount of safe diinking water.

The projact needs 1o go through the IEE proéess as &i_guiatéd in EPR 1997 (Amendments 1989 ardd
2007). The proposed project shail be using surface water sources, The Project dogs nat involve the

construction of any tunnels, relocation of people or households & there is no need to seitle any
housaholds. The project is expected to bengfit a design popuiation of about 34:610 { 2038),

As the proposed project falis within the definitions provided In the EPR. 1987 (Amendments 1999 and
2007 Annex 1 (G} for drinking water proiects; onfy an [BE shall be necessary. The regulation stated in
Annex 1 {H) shall only be apglicable i the preposal does not fall under categories (A} through {H) of
Annex 3. Table 25 compares the status of the project poifit by point against the conditiens defined by
Environment Protection Act 1987 and Environment Protection Regufation 1987 {and its amendments
2007} for which a drinking water would require IEE or EIA, '

Table 25; Criteriz for requirement of 1EE and/or EIA for Drinking water supply Projerts

E Recuired as per | £1A Reguired.as per! ) .
. . : ) Conditions  in the
the Begulation Annex | the Rsgulation Anngx )
. S Poaroigct
1z in !

Condition described in the Act
and Regulations

River Control (training) L Upto 1kilometer Over 1 kilometer PNA
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{EE Reguired r 1 ElA Reguired 35 per s .
tt hegu e | as per ) BIA REQUIEC a5 B i Londitions in the
the Regulation Annex | the Regulation Annex

: project

1g 2h.

Condition described in the Act
and Regulations

Channeling Water from one | Applicabie Applicable _ NA
watershed 1o Another

Rain Water Collection and Use | Up to 200 hectares More  than 200 | NA
of spewing Wetland s © {hectares

Supply of Water in Dry Season [ Up to 1 ctusec ang More than 1 cusec | NA
from Surface Water Source | utilizing up to %0 % of | and utifizing the total

witht a safe vield of the available quartity | available quantity
Ground Water Recharge Up to 50 % of total | More than 50 % of | NA
aquifer | aquifer
Water Treatment Upto 25 liters persec | - Within 25 liters per sec
Construction  of Tunnel for | Tunnel constructed Not constructed

Channeling Drinking Water

water Resource Development | 25t 100 people ~ 1 Over 100 people Not done
whith Displaces Pacple
Permanent Residents)

Settlament of People | Settlernent of up to | Settlement of above | Not done

Upstream of Water Source 500 people _ 500 people

Supply of water to & |5, 000t0 50,000 - Over 50, 000 "This Is an extension of
population of o the existing  system.

Newsr service areas
have heen added, and
: . new sources are to be
. tapped.

Corraction of New Source to | 10,000- 100,000 | Morethan 100, 000 The current population
Supply Water to existing water ' is 21,908 in 2016, and
supply system for a population the project is designed
of for a final population of
34,610 in 2038,
Opeeation of a drinking water | Installed - installed Sewage treatment
supply systerm with inclusion of plant not yet installed.,
sewage disposal system with .
sowage trastment system
Extraction of groundwater ; Notdone Applicabla o non-point and point
from sources which are located 1§ sources of pollution in
at point and non-point sources, the vwvicinity of the
of bictogical and chemical . : : . water source

pollution andjor their
influanced areas.

TAEC-ICON Jv¥ 28
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Condition described in the Act

{EE --Required a% pers

EIA._Required as per

i Condition: i
the Regulation Anrex s the Regulation Arnex onl s m
and Regulations S e ‘pioject
1g ih
The operation of water supply | Not operated ' Operated This is
project  included. in 2 multipurpose pm}ect
multipurpose project utilizing a and is solely for watsr
source of 25 liters per sec supply
water. {Construction of
Multiple Purpose Raservoir |
Reguired) e
-
.-

T&:C ECON Jv

2046
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3. PROGEDURES TO BE ADOPTED FOR THE STUDY

Tne IEE approach, methodology, and procedure adopted to prepare & cormprehensive IEE report will follow the
pravisions of the EPA & EPR and related national and sesioral guidelines, The {EE study will focus on impact
igentification, prediction and finally evaiuating the exient and weight of the.impact. The sonsultani will follow the
following methodology lor preparation of the repont:

Complete the Rapid Assessment Checkiist for gach sabpf'_aject, i should cover water supply, sewerage, solid
waste componants. C :

Prepare a comprehsnsivg datebase on the comidor of influence on the biophysical and SOGICENChGMIC
environmant.

Coliect secondary data from published and unpublished reports, maps, aerial photographs, newspaper articles,
#ic. from diferent Government and non-government organizations. :

Prepare questionnairesichecklists/matrices for the collection of primary.data for both the biv-physical and sacio-
BCONOIMNIC BSSRESMENtS. -

Provide a dasaription of relevant parts of the town project, using maps with appropaate scale and photographs and
aerial photographs, whete necessary, including the following information: focation, aligniment, altornatives, design,
standards, pre-construction, construction and post-construction aclivities, wark schedyle, stafing and support
facilities and services,

Infarmation on mitigation; costs associated with sonstrystion aetiviliss (during design consiruction, and opetation
and rmaintenance sttvities) should also be included.

31 Environmental Assessment

The Gonsuttant shali study the existing environmental constraints and potential impacts in the Projest area through
field surveys, complemented by secondary information from reports and mtaniews with some government officials,
representatives of NGOs and international organizations (10s) supported projects and researchers.

The Gonsultant shall collect primary and secondary data, evaiuate them and describe the relevant envirenmental
characteristics of the ares along the pipeling routes and its corridar of influenes, including the following infarmation:
Physisa: Environment: tapography, soisschimate, and meteorology, geology. surface and ground water hydrology,
niige, ar and water guality. .

Biological Enviranment: fiora, fauna rare ang endangersd species, raligious trees #nd sensitive habitats (including
paris and reserves) : '

CHemieal Ernvironment: Uae of various chemicals including fuel, lubricants, oil, acids, cement, ete.

Tre Consultant will develop all necessary documents for field visits and collect data with the help of the survey
tegm,

32 Socio-Economic Assessment

Social assessment of the project ties 1o determine the saclat implication {issues) regarding assumed positive and
negative impacts refated to location, design, construction, and operation. Pregaration and aciugl impiementation of
the sanstruction activities will create some nuisance and inconvenignce for the communities in the area.

Primary data shall e obtained through Focus Groug Dtscués_ieﬁs iFGDa§ with sommunities, along with the pipeline
routes under consideration. Additional data shall be eolisctad fom varicus Committees (Municipalitiea/VDCs,
DICs, NGOs, Community Broups, ete.) rrough which the respactive pipe alonments pass.

The Cansultant shall collect primary and secondary data, evaluate them and describe the relevant environmental
characteristics along the pipe routes and its corridor of influsnce, atong with the fellowing information:

Fgew 35
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Poputation, land use, planned. development activities, community stiuclure, gevernment sefvices, demography,
amplayment, distribiution of income and sources of livelthpod, goods and sarvices praduced, water supply, public
health, education, extension servises, cultural sites and heritage, tribai people, tustoms, aspirations and athitudes,
expected water users and those benefitting from &, different needs and demand$ of VDCs, and the present quatity
of fife (QOL), etz '

3.3  Report Preparation

-

An |IEE repaort as per the revised format combining formats of both GoN and ADE shall be prepared by corsents
given in Chapter 9 of this TOR. The draft repart shall be presented to MoWSE, and after receiving the comments
and suggsstion from MoWSS, a final report will be prepared afier Incorporaling the commaents on the draf report.

TAECICON 4 2018
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4. POLICIES, LAWS, RULES,'DIRECTIVES AND GUIDELINES

The consuitant shal: describe the pertinent reguiations. stendards thal gavern enviconmanta auality. nealn ang
safety, protaston of sensitive areas and endangered species, efo, at international. regional, districl, VOO snd Wiard
lavels. Mepal is a signatory to many international gonvertions, mcleding those concerning halital biodhecsity,
cultursl hertage protection. Thase fssues £hall bs considerad during EE. and thei avoldanceimitgation maasures
shall be identifisd. The IEE should aisc be condusted in compliance with the fallowing Laws Acls. Rules &
Reguiztion, Standard, Manuais, snd Strategies & international Convention,

Law

*  Constiution of Nepal 2072 8 S, {2015 Al
*  Interim Constitulion of Nepal 2053 8.8, (2407 A D)

b

cis
Land Acquisilion Act 2034 B.S. (1977 AD)
Solid Waste Management and Resource Mobilization Acts 2044 {1987
Water Resources Act 2049 B S, (1962 A.0)
Watar Tax Act 2023 (15863
Seil and Water Canservation Act, (1885}
Nepal Water Supply Carporation Agf, ({889)
Water Supply Management Bosrd Act, {2066}
Labor Act 2043 BB {1982 AD)
Forest Act 204G (1993 A0}
Forast Regulations 2050 {1695 A D}
Envirormenial Protection Act 2053 B.5. {1957 A.D )
Loca! Sell Governanse Act 2058 B.S. {1999 A.D.)
Drinking Water Hequlations 2055 B S {1993 A0, ]
Child Labar Prohibition and Regutation Act 2086 8.5, {200 A D)
Town Devslopment Act 2045 B8 {1988 A -

ples & Reguiations

T YNV YV NY Y YR YY VY Y

»  Solid Waste iManagement & Resource Mobikzation). Rules. 047 8.8 11896 A
» Water Resournes Regulations 2048 B8 (1993 A 00

&  Forest Regulation 2052 B.8 {1385 A.D) :

¥ Environmental Protection Rules 2054 B.S (1997 A D) with Amendment

> rinking Water Reguiations 2055 B.S. (1898 A.D.) : :

*>  Chid Labor Probibition & Reguiation Act 2688 B.S. (2001 A0

> Urkan Water Supply & Sanitalion Policy 2086 B.5. (2009 AD)

Plans and Policies

|

> Rural Water Supply & Sanitation Matonal Foicy, Strategy & Adtin Plan 2080 B.8. (2004 AD
#  Trree Year Interim Plan 2083 8.5 (2007 A D} :

> ARD's "Safeguard Policy Statement (SPS) 2088 B.3. (2009 A D

Standards. Manuals, Strategles & Guidelines

¥ MNationol1EE Guidsline 2049 B .8, (1803 A0

> iNationsi Urinking Watsr Quality Standards 2082 B.S (2008 A.D
¥ Water Resources Strategy, 208% {2002)

B
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5. REQUIRED TIME, ESTIMATED BUDGEI_-AND SPECIALISTS REQUIRED FOR
PREPARING THE REPORT

This inciudaes the scheduls, estimated buggel and appropriate humiv resources (experts) for conducting the IEE
study. . o

£ 1 Time Schedule

Considering the time limitations, ihe study bas to ba completed within about 9 weeks. The work schedule is
prasented in the Table 26 i

Table 26 : Proposed Work Bchedule

) Weels
Activity / Work

2 3 4 - 6 7 g 9

Desk Study

Preparation and Approval
of TOR

Pubiic Notification

Field Work

Data
Compilation/Evaluation

Preparation of Drafy IEE
Report

Submission of Finat 1EE
Report

§.2  Estimated Budget

The {olal estimated sost for the Inttia! Environmental Examination {JEE) wark of Charikot Small Town Water Suppy
and Sanitation sub-project is approximately NRs. 500,000.00.

§.3 Human Resources Required

As the |EE requires different personnel for specific tasks, the following interdisciplinary team will te reglired. A
tz2am leader will be required to coordinate the different tasks of the personnel mvoived. The Team will consist of

1. Environmantal Specialist )

2. Water Supply and Sanitation Enginesr

3. Socivlogist

4. Geo-hydrlogist

5. BotsnistPorester

Three to four enumerators will alss be reqguired to help the team. The IEE feam will also benalil from the inputs
prowdad by the desian team.

TAECICON 3V G
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6. ANTICIPATED IMPACTS OF THE PROPOSED PROJECT ON ENVIRONMENT

The impacts shall be identified for gifferent phases of project activities ie. project design, pre-construction,
construction and post-construction, Operation & Maintenance phase on the existing physical, bivlogicat and sacio-
sconomic resources. A distingtion will have to be made between potentially significant positive and adverse
impacts, direct and indirect #mpacts. The impacts shall be characterized as {j) low, high & medium regarging
magnitude, (i) long term, short ferm & medium term regarding duration and (i} site-specific, lecal &
regionai/national regarding extant. As a part of the study, énhancement of the positive impacts shail aiso be carried
nut, The potential physical, biological and socig-economic impacts should be considered as follows:

6.4 Physical Impacts
Design Stage -
. Soll erosion and siope stabliity due to incorporation of siopsd areas in project design

il.  Cracking of structure (feading {o facility failure & hazard 16 public) due to construction of
reservoirs in high earthquake zone

ili. inadequate disposal of sludge from reservoirs and treatment plant
.  Construction of intake in high earthquake zones

v.  Locstion of pipes and sxisting wtilities particulaniy in_hentage areas

Pre-Construction Stage

i Inadequate protection of resérvoir area/source

i Deterioration in the waler quanty in the storaga feservmrs

i Deiivery of unsafe/ raw water to dzstnbutlon system

Construction Stage *

B Changes in land use pattern along the alignment due fo. the construction of diferent
componant strucilires.

ity .and instabilities, solf erosfon, sitt runoff, 1andsiides and setting off street surfaces due to

excavation warks, and other ccmstructlon related activities during the construction phase
of the project,

i} Changes in land form and drainage pattern due to spozl durnping, excavaiing and
aggregate mining, etc.

iv) Possible loss of agricuiture fand. cereal crops and setﬁements due o laying of pipes,
resarvoirs and construction activities and thus need of campensation at market price.

v} Disposal of solld waste, wasta materials, and construction spails in the productive Jand.

vi} isste related to the groundwater extraction and associaled offshore erosion, silt runoff
and sedimentation.

Post Construction and Operation Stage

i) Changes in land use patterns and the economic impacts on the affected paople
i) Natural hazards associated with the reservolr due fo reservoir induced seismic effects.

6.2 Biological Issues "
Desgign Stage
Forast clearance due to construction of different prdiect structures inl the forast area

Pre-Construction Stage
i) Farest clearance

TAZCACON IV o . Cants
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Tree cutting and forest clearance prccess.’fpermiis

Construction Stage

i}
i
it

iv)
v)

Encroachment of vegetation as wall as \m‘kfafe habn;ats andd biodiversity of the protected
species.

Logs of vegetation and terrestrial habetat dus io project compcment and facility
niacemants.

Less of local vegetation and wildiife habitats due to iliegal exploitation of the resources
fike felling, hunting and poaching activities by the construction workforce,

Impacts on groundwater resaurcehwater resources :

Extinctionfimpacts of rare and endangered spécies of floral species

Post Construction and Qperation Stage

)
ii)
ity

Permanent disturbances and logses o the local wildlife habitat and natural vegetation,
Impacts on groundwater due 16 gxtraction of the water for project
Protection and ecoiogical batanice of groundwater resources

6.3 Sociveccnomic, Cultural and Chemical Issus
Besign Stage

Heaith &

1)

"
if)

Ty
iv)

area.

TAEC-HCON WY

Safety of community & workers

Pre-{onstruction Stage

Water use canflicts due to source dispute

ii} Land acquisition, resetlement, and compensation
iii} impairrment of historical/ cultural monumen{s! areas
Construction Stage

i} Effects of land and property acquisition on the social and ecanomic status of the people.

i) impacts on the social structures, social amenities and community rescurces due fo
exposition o outside workdoree.,

iii} Impacts on sanitation and health of the community due to increase in disease vector and
transmission of disease from cutside wokforce.

iv) Loss of cultural values and norms due to otitside workforce.

v) impacts due to sncroachment to refigious and cultural sites having historical significance
by the project structures and agsuciated facilities.

i) Changes in migration pattern, the influx of the workers and impact an vulnerable groups
of the community.

vib Possibitity of emplayment {income} ganeratton actwmes amorigst the community people

of the project area.

Fost-Construction and Operation Stage

Impacts due to the withdrawal of econamic activities after the completion of construction.

‘Changes in aesthetic values of laridscape due to project structures and factities

associated.
lmpacts of permanent loss of production fromsthe project tcoupied areas.
Changes in Refigious values of area due to project

The water supply and sanitation project witt have numerpus beneficial issues. The proposed project shall
anhance the access to safe drinking water facility and improved seritation and help transfer the rural
settings to the semi-urban market centers. The project wilt also increase the quality of ife in the project
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7. ALTERNATNE A’NALYS]S

invalves allernative ways of achieving the ohjectives of a praposed project. The aim of alernative
analysis will be to arrive at & developmant option, which shall.be conducted during the study to minimize
the possible hegative environmental impacts. Alternative measures to the proposed project to meet the
same project objectives will be described under the following aspests:

« No action aption 7

» Alternative design

« Aternative location

= Alternative schadule and process.

Alternatives regarding potential environmental impacts, capital and operating costs and institutional training and
monitaring requirements should be described. Costs and bensfts of each altérnative should be quantified
{wherever possible), and mcorporatmg the estimated costs of any assoma&ed m{zgatmn measures. The no-project
option is always open.

The rritigation measures for potential adverse impacts due to iocatton_. design, construction and post-construction
will have to be proposed during the praparation of the IEE raport for all the perceived impacts to minimize the
environmental impacts of project implegentation affer the prediciion of extert, maghitude and duration of the
impacts. Mitigation measures will have to be incorporated from the pianning stege onwards. In genersl, the
following ar=a shall be covered while preparing mitigation maasures:

a. Project design/pre-construction phase

b. Project construction phase

c. Project operation and maintenance phage

Concerned agencies like STWSSSP, DWSS, WUSC and local agenties, locsl adrministration, police office shall be
consulted during the implementation of mifigation measures.  The proporeft is required to prepare the
Environmental Management Plan {EMP), and these measures should be outlined in the EMP to implement the
propused measures during project implementation.

7.1 Alternative System Analysis

System alternatives need to be developed to assess the most cost-affective. reliable and efficient system that can
serve the design population. The system design for the sub-proiect has been done under two different scenarios.
Optimization of 2 proposed water supply system can be done regarding system iayout, alternative technology,
alternative materials or even alternative design parametars. Howaever, in the case of Charikot water supply system
afternatives have been analyzed using afjernate energy scurces ké_eping otier parametars constant.

Ag 228 cum capacity storage tank has besn constructed in the project, consuitanis do not have any choice of
system optimization by location and size of the storage %ank The Tfollowing subsections briefly describe the
features of the two alternatives opled for the projedt, :

741 System Alternative | _
In this system alternstive, two types of pumps have been proposed. A dedicated direct current (DC) pump
operated by solar enerqy has been proposed to be installed in one well, and the traditiona! siectrically oparated

pump will be instalied in the other weil. A Combination of these pumps has been in operation in neardy fown
Garuda.

The OHT will be filled using a solar pump during daylight and used for distripution. To supplement water during the
peak hour demand and non-cperating hours of the solar pump, an slectricst purmg has boen proposed.

7.4.2 System Alternative ||

in this system alterngtive, all pumps are operated by dlectrical power keeping other parameters the same.
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8. MATTERS TO BE E&PLEMENTED WHELE EMPLEMENT!NG THE PROJECT
81  Environmental Management Plan -

The project proponent has to develop an Edvironmental Managemsnt, Pian (EMP) lo manage all the perceived
environmantal impacts of the project systematially. # shall be therefors based on the mitigation measures for the
project induced impacts. An Environrmental Management Plain {(EMF) has a dual purpose. It is designed to monitor
he contractor's work during project implementation. B Helps. to. check contraciual compliance with specified
mitigation measures. i also helps in making periodic checks on the actual environmental impacts of the Project
over the years following completion of the works-and compares these with those impacts anticipated at the time of
Project appraisal. The EMP, thersfora, provides the neacessary feadback required for correcting potentially serious
Project deficiencies, and for the planming of other projects. The EME shall iInclude the responsibilities of different
stakenolders based on prelimingry plans and schedules. This program shalt Include measures required duiring the
project design, construction and operational phases and shall inciude recommendations on aliocation of
compongnts of the EMP tv the verious parties invelved, Feasible and - costeMective measures to
praventimitigate/reduce significant negative impacts should be recommended in an Environmerntal Management
Plan. The impacts and cosls associated with inplementing the measures will have o be detailed. The EMP will
inclide proposed work programs, budget estimates, schedules. staffing and iraining requiremants and other
support servicas to implement the mitigating measures,

8.2  Envirehmental Menitoring Plan

The project will deveiop an Environmantal Monitaring Program for the pre-construction, construction and post-
construction activites of the project. The program will evaluaté: (i) the extent and severity of the adverse
environmantal impacts as compared to what was prédicied, ) how effective the mitigating measures were snd
compliance with the regulations and {iiij the gverall effectiveness of the EMP. The smvironmental rmanitoring of the
project includes fleld supervision and reporting of project activities befere and during the preject construction and
operation to ensure that the works are belng warried out by the approved. design and that the environmental
mitigation measures are fully implernenied by the EMP. A monitering system will be developed involving (i) front
line monitoring () manitoring by the gavarmment line agencies or indapendant monitors

8.3 information Disclosure, Public Consultation, and Participation

Fublic consultation is the process of exchanging information with those pérsens and organizations with a legitimate
interest in a preject and/or who are fikely to be affected by the prafect (stakeholders). 1t is a two-way process that
informs and involves the community in developing a project and informs the proponent about issues and concems,
which ¢an then be addresses in project design. Information disclosure involves stakehalders in monitering the
devalopment and implementation of & projsct and fosters Spennéss in decision-making by presenting documents
and other project materials for public seruting. The consultation and disclosure involve consultation with
stakeholders at an early stage of project preparstion. and theoughout project implementation. As a minimurn,
stakehoiders will be consulted regarding the scope of the environmertat study before work has commenced in
earnest, and shaeid then be informed about the Hikely lmpacts of the project and propesed mitigation once the draft
IEE repart is under preparation. The report showld record the views of stakeholders and indicats how these have
been taken into account in project development Infarmation is disclosad through public consullation and more
formally by making documents and other materials availdbie and at a location in which stakeholders can easily
access them. This normaily invelves making draft reports availabie in the local language) &t public locations in the
community and providing a mechanizm for the receipt of comments and making documents available more widely.

-

Public consultation and invoivemsnt should ba given highest priorty in the implementation of mitigation measires,
Public consultation should take place and by degision of the consultation meeting, implementation of mitigation
measuras should be priortized and should be carried out with the Wvoleement of the local peaple,

Monitoring is one of the components of EMP. The results of monitoriﬁg should aiso be disciosed in the form of
demaonstration, charts, figures, graphs. and samples, #tc., to the logs! people, s¢hood students, and other interested

-
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10.  OTHER NECESSARY MATTERS

Qther necessary matiers to be included In the IEE report wil bé relevant information, reference lists, annexes,
maps, photographs, tables and charts, and gquestionnaires to be used at the tie of carrying out ihe baseline
survey. The report wiid olearly recommend whether an Epvirenmental impact Assessment (EIA} is required or
whathaer an initial Environmental Examination {1EE} is sufficient for the proposed project.
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ToR for Initiaf Environmenial Examinatitws of

_ ANNEX 1)
ADB’s REA Checkist, Environmental Checklists & Socioeconomic Questionnaires for IEE Study
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TaR for initial Enwronmmta! Exammatlon of Chaﬁkoz‘ Waier Szzgpfy ard Samiaﬁon iject

ADE's Rapid Environmental Assessment (REA) Checldist for Charikot Sub Projects and prefiminary
Climat k Sereening Checklist for Sample Sub project Towns

pmject 1 ?zs "attaahed to the ém:ronmental categorization farm_ )
Ervironment and Safeguards Division: (RSES) far- endorsement by the- mmmr,-'-RSES and
for approval by the Chief Compliarics Officer.- . . = _ R ‘

(n} This checkhst fowses on environmental issues and concers. To ensuremaz soczai :
dimensions are. adequate?y considered, refer also o ADB's (a) checkiists on involuntary
resettioment ana- lndzgenons Pesples; {b) poverly reduction handbook; (c) staff gmde to
consultaﬂon and- pammpatlon and (d) gender checkiia!:s . "k

{:ii} Answer the questaons assummg mmgaﬁon case. The purpose is- to 1dent¥fy
- potential . lmpac!s Use lhe remarks sectlon to discuss any ani ipated itigation

rneasures
Country/Project Title: NEP: Third Small Towns Water Supply and Sanitation Sector
Subproject: Charikot Water Supply and Sanitation Subproject
Screening Questions i-Yes | No - Remarks

A. PROJECT SITING
IS THE PROJECT AREA

< DENSELY POPULATED? - _
+ HEAVY WITH DEVELOPMENT ACTIVITIES?

= ADJACENT TO OR WITHIN ANY
ENVIRONMENTALLY SENSITIVE AREAS?

»  CULTURAL HERITAGE SITE

» PROTECTED AREA

«  WETLAND

*»  MANGROVE

+  ESTUARINE
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_ToR for Initial Environmental Examination of Charikot Water Supply and Sanitation Projact

Screening Questions — ¥Yes i No | . Remarks

+ BUFFER ZONE OF PROTECTED
AREA

s SPECIAL AREA FOR PROTECTING
BIODIVERSITY

+» BAY

B. POTENTIAL ENVIRONMENTAL IMPACTS | |
Wil the Project cause...

= pollution of raw water suppiy from upstrears
wastewater discharge from communities,
industries, agriculture, and soil erosicn
funoft? -
* impairment of historical/oultural
monuments/areas and lossidamage to these
sites?
hazard of land subsidence caused by
excessive ground water pumping?
« social sonflicts arising from displacement of
communities ? '
confiicts in abstraction of raw water for water -
supply with other beneficial waler uses for
surface and ground waters?
unsatisfactory raw water supply (e.g.
axcassive pathogens or minerat ~
constituents)? '
delivery of unsafe walar to distribution
systern? B ’
» inadequate protection of intake works or
wells, leading to pollution of water Supply?
ower pumping of ground water, leading to
salinization and ground subsidence?
excessive algal growth in storage reservoir?
= jnerease in production of sewage beyond
capabilities of community facilities?
inadequate disposal of studge from water
treatment planis”?
inadequate buffer zone around pumping and
treatment plants to alleviats noise and other
possible nulsances and protect facilities?
Impairments associated with transmission
lines and aceess roady?
health hazards arising from inadequate
design of facilites for raceiving, storing, and
handiing of chiorine and other hazardous
chemicals.
health and safsty hazards to workers from
handling and management of chlorine used
for disinfection, other contaminants, and
biologicat and physical hazards during project
sonstruction and operation?
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ToR for initial Environmental Examination of Charkot Watér St.r,,pry and Samrar:on Project

Screening Questions Yes | N’o' Remarks

* dislocation or involuntary resettlement of
peopie?
« dispropottionaie impacts on the poor, women
and chiidren, Indigenous Penples ur other
vulrerable groups?
noise and dust from construction activities?
increased road traffic due to interference-of
construgtion activities?
continuing solf erosion/sift runoff from
construction operations?
delivery of unsafe water due to poor O & M
freatment processes {especially MWES
accumidations in flters) and inadequate
chioringtion due to fack of adeguate
mortitoring of chlorine resaduajs in distribution
systems?
defivery of water to distribution system, which
is sorrosive due to inadequats aftertichto
faeding of corective chemicals?
accidental jeakage of chiofing gas?
excessive abstraction of water affecting
downstream water users?
» competing uses of water?
increased sewage flow due to increased
water supply
* increased volume of sullage (wastewater from
cooking and washing) and sludge from
wastewater reaiment plant
large poputation influx during project
construction and operation that causes
increased burden on social infrastruchure and
services {such as water supply and samtahcn
systems)?
social conflicts if workers from other reg:ons
or countries ara hired? :
Risks to community health and safaty due to
the fransport, storage, and uge andfor
disposal of materials such as explosives, fuel
ant other chemicals during operation and
consiruction?
Community safety risks due to both accidenial
and natural hazards, especially where the
siructural elements or components of the
project are accessible to members of the
affacted community or whers their falure
could result i injury to the community
hroughout project construction, operation
and decommissioning?

L

Preliminary Climate Rlsk Screening Ghecklist for Sample Sub Project Towns
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Screening Questions

: St}bre . Remarks

Loeation and
design of
proiect

Is siting and/or routing of the. project {or
its components) likely to be affected by
chimate conditions including extreme
weather refated events such as floods,

clearance for bridges) nesd to consider
any hydeo-msteoroiogical parameters
(e.9. sea-tevel, peak river flow, reliable
witer level, peak wind speed ei¢)

Materials
and
maintenance

Would weather, current and likely future
climate conditions {e.g. prevailing
humidity level, temperature contrast
between hot summet days and cold
winter days, exposure to wind and
bumidity, and hydro meirolagical
perameters ) affect the salection of
project inputs over the life of projest.
outputs {i.e. construction matedais)

Performance
of Project
Gutputs

Would climateiweather conditions and
related extreme events likely to affect
the parformance throughou their design
life ime?

Options for answers and corresponding scores are given beiow.

Response Score

Not Likely 0
Likely 1

Very Likely 2

Responses when added that provide a score of O will be-censidered fow risk project. I adding alf responses
will result 1o 8 score of 14 and that no score of 2 was givéh to any single response, the project will be
assigned as medium risk category, A tolal score of § or more (which. include providing a score of 1 i gl
Tesponses) of a 2 in any single response will be categorized as high risk project.

Rasult of initial Screening (Low, Medium, Highy Low
Cther comments: Nong
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ToR for inltial Env!rcnmanta! Examination of Char:kor Wa!‘er Supply and Saniation Project

Chetklist for Physicaf §_§tyif9_!}m,§£§_ B

A, Topagraghy/Physiography
1. Study of Tepographic maps/ other available maps and sdentify the ground topographic characteristics
of land covered by the proposed project : .
2. verify the topographic characteristics of the land in the ﬁa%zﬁ
3. Soil Type ’
B, Climate and Meteorology
1. Study of published data of regarding temparature ramfailz iwmad:ty, wind speed and direction, solar
ratiation
2. if possible classify the climatic zone and its veriﬁca:acn
3. Visit the meteoroiogical office of the district and gat latest Information
C. Air Quality
1. Collect any data on air quality of the area from previous literaturs
2. Invectigate on the air poltuting activities of the area (traffic, biomass bummg, industries, other
anthropogenic activities
o, Erasion and land Stability
1. identification of erosion prone area dlong the .é'oad aiigr!me nt
2, Investigate the erosion features and potentiais of the local streams ang gutties
E. Land Use
1. investigate on the fand use of the Project Blocks from ths topo-maps, and other available land use
maps
2. Investigate the land use aﬁe{:ted By the project 5tmcturas and subgsidiary facilities
Investigate on the land use potentials of the area
-
T
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ANNEX 2A:RAPID ENVIRONMENTAL ASSESSMENT (REA) CHECKLIST FOR CHARIKOT
PROJECT AND PRELIMINARY CLIMATE RISK SCREENING CHECKLIST FOR SAMPLE
PROJECT TOWNS

Country/Project Title: NEP: Urban Water Supply and Sanitation (Sector) Project

Project: Charikot Water Supply and Sanitation project

A_Project Siting : Is the projéét area

Densely populated?

Charikot town has a moderate
population density.

Heavy with development activities?

Adjacent to or within any environmentally sensitive
areas?

Cultural heritage site

Protected Area

Wetland

L .

Mangrove

Estuarine

Buffer zone of protected area

Special area for protecting biodiversity

Bay

PN N PN N P

B. Potential Environmental impacts
Will the Project cause..

pollution of raw water supply from upstream wastewater
discharge from communities, industries, agriculture, and

Soil erosion runoff?




IEE Report of Chartkot WSSP

Impai;ment of I.hlstoncalic'ulturall rﬁonuments!afeas and
loss/damage to these sites?

Hazard of land subsidence caused by excessive ground
water pumping?

It is a gravity system; hence,
there is no reguirement of
pumping.

Social conflicts arising from displacement of communities
?

Conflicts in abstraction of raw water for water supply with
other beneficial water uses for surface and ground
waters?

Unsatisfactory raw water supply {e.g. excessive
pathogens or mineral constituents)?

Water Treatment proposed in
detailed design and water quality
monitoring in EMP will ensure the
water supply as prescribed in the
NDWQS & its Directives.

Delivery of unsafe water to distribution system?

Water Treatment proposed in
detailed design, water quality
menitoring  and  continuous
trainings to WUSC as stated in
EMP will engure the water supply
as prescribed in the NDWQS &
its Directives

Inadequate protection of intake works or wells, leading to
pollution of water supply?

Design proposes housing for
intake wells, and perimeter
fencing of the intake wells

Over pumping of ground water, leading to salinization and
ground subsidence?

Excessive algal growth in storage reservoir?

EMP provides
mitigation measures.

Increase in production of sewage beyond the
capabilities of community facilities?

Inadequate disposal of sludge from water treatment
plants?

EMP provides mitigation
measures.

Inadequate buffer zone around pumping and treatment
plants to alleviate noise and other possible nuisances and
protect facilities?

Impairments associated with transmission lines and
access roads?

Transmission lines and access
roads will not be affected. As
stated in EMP, Impaired
access roads will be repaired,
as appropriate,
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Health hazards arising from 'inadequate désign of facilities
for receiving, storing, and handling of chlorine and other
hazardous chemicals.

EMP provides measures to
mitigate health and safety
impacts from improper handling,
potential accidents or human
error in dosing.

Heatlth and safety hazards to workers from handling and
management of chlorine used for disinfection, other
contaminants, and biological and physical hazards during
project construction and operation?

EMP provides measures to
mitigate health and safety
impacts from improper handling,
potential accidents or human
efrror in dosing.

Dislacation or involuntary resettiement of paople?

Disproportionate impacts on the poor, women and
children, Indigenous Peoples or other vuinerable groups?

Noise and dust from construction activities?

EMP provides
mitigation measures.

Increased road traffic due to interference of construction
activities?

EMP provides
mitigation measures.

Continuing soil erosion/silt runoff from construction
operations?

Delivery of unsafe water due to poor O&M treatment
processes (especially mud accumulations in filters) and
inadequate chlorination due to lack of adequate
monitoting of chlorine residuals in distribution systems?

EMF incorporates monitoring of
distributed water according to
the Directives for the NDWQS.

Detivery of water to distribution system, which is corrosive
due to inadequate attention to the feeding of corrective

EMP provides mitigation
measures.

| chamicale?
Accidental leakage of chlorine gas?

Regular & Effective Monitoring
during operation phase should bel
jetrictly carried out

Excessive abstraction of water affecting downstream
water users?

Competing uses of water?

Increased sewage flow due to increased water supply

EMP provides mitigation
measures.

Increased volume of sullage (wastewater from cooking
and washing) and sludge from wastewater treatment
plant

This is not applicable for this
project as this covers only water
supply components.
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Large population influx during project construction and
operation that causes an increased burden on social
infrastructure and services (such as water supply and
sanitation systems)?
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Location and

"0

Investments in the sample

Project
QOutputs

extrerne events likely to affect the performance
throughout their design life time?

Is sit
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 example all pipes will be
constructed underground no
investments will be sited in
flood plains ste.
Would the project design (e.g. the clearance for 0 Not likely.
bridges) need to consider any hydro- There are various
meteorological parameters (e.g. sea-level, peak sourcesthat will be used for
river flow, reliable water level, peak wind speed the proposed project. Further
etc) source water protection will
be carried out.
Materials and Would weather, current and likely future climate 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 materials)
Performance of | Would climate/weather conditions and related 0 Climate conditions will

unlikely affect water quantity
and quality of water supply
system. The water supply
schemes will be designed to
meet the current and future
demand. Further water
supply system will be
operated and maintained
efficiently to reduce system
losses. Water safety plans
will be implemented to
ensure water supplied is safe
and potable at all times.

Options for answers and corresponding scores are given below.

Response Score

Not Likely 0
Likely 1

Very Likely 2

Responses when added that provide a score of 0 will be considered low risk project. If adding all
responses will result to a score of 1-4 and that no score of 2 was given to any single response,
the project will be assigned as medium risk category. A total score of 5 or more (which include
providing a score of 1 in all responses) or a 2 in any single response will be categorized as high

risk project.

Result of Initial Screening (Low, Medium, High): Low
Other comments: None
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ANNEX 2B:RELEVANT ENVIRONMENTAL QUALITY STANDARDS

B.1 Ambient Air Quality Standards

PMy; Annual . . LA -
Pizs -
§0; Annual
L 24dhour %
10-minute - 500 -
NO2 {-year 40 40 -
24-hour 80 - -
$-hour - 200 -
Co 8-hour 10.000 - 10,000
15-minute 100000 - 104,506
Ph 1yesr 05 - 05
Benzene 1-year 20 -

T Rahenal ADient A¥ Gralty Standards for Hepal, 2003. Obtained from Environment Statstics of Nepal 2011, Government of Nepal,
National Planning Commission Secretarial, Centrai Bureay of Siatistics, Xathmandu, Nepal,

** Environmentsl, Heakh and Safaty Senersl Guidelings, 2007. ternationst Finance Corporation, Workt Bank Group.

* Ak Guably Guideiines for Europe, Second Edition, 2000, WHO Reglonat Office fur Europe, Copenhagen,

.. Parameter that sther has no aationsl standard vale for 26.hour obaervation o with WHO guideing valkee for 24-hour obsurvation ag
more shrmgent than that apecified in the aalionst standard

B.2 Noise Level Standards

Industriai area 75 70

Comunercial area 65 55 ° 0
Rural residential area 45 40

Urban residential area &8 50 B85 45
Mixed residential area 63 L

Quiet area 80 40

Water pump 65 .

Diesel generator 30 -

* Guuletines for Comemuaky Hose, WHO, 1999,

Source: Environmental, Health and Safety General Guidelines, 2007. International Finance
Corporation, World Bank Group.
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B.3 National Dri

s (3

nking Water Quality Standards, 2006

Physicad

5101 ™

£6-85

S5}

Woukl nok be oblectonable

106

Chemical

Toix Hardness
Calcium

200

3

£.001

8.2

Residuat Chiorine

Bllaziaaeelejeaateizla

0.1-02

Micro Germs

E-qol

MENM00m

g

Tolst Colorm

MPENAO0m

{ in 95% of sampies taken

must not be delectable n any 100 mi
sampe

*  Heath-hased guidelne valies
*  Figures i parenthesis are upper range of the standards recommended,

* These standgcds nd

e the mmdmum and minimem ks,

A From WHO 2063 Chlorine in Donking.water, which siafes that this vakie is conservaiive.
-3 Parameter with WHO guidelne value as more siringent than national standerd vakie.

Hational Drinking Water Qually Standards was oblained from the Environment Statistics of Hepal 2011, Government of Nepal,
Hationgl Pianring Cormemission Secretariat, Central Bureau of Statistics, Kathmandu, Nepal,
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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)
(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.

B. Operating Policlies 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.

()

(ii)
(iii)

(iv)
(v)

(vi)
(vii)

(viii)

Make traffic safety and temporary fraffic 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
ZOones.

Train all persons that select, place, and maintain temporary traffic control devices.

Keep the public well informed.

Make appropriate accommodation for abutting property owners, residents, businesses,
emergency services, railroads, commercial vehicles, and transit operations.

C. Analyze the impact due to street closure

Apart from the capacity analysis, a final decision to close a particular street and divert the traffic should
involve the following steps:

(i)

(ii)
(iii)
(iv)
)

approval from the ICG, local administration to use the local streets as detours;
consultation with businesses, community members, traffic police, PWD, etc, regarding
the mitigation measures necessary at the detours where the road is diverted during the
construction;

determining of the maximum number of days allowed for road closure, and incorporation
of such provisions into the contract documents;

determining if additional traffic control or temporary improvements are needed along the
detour route,

considering how access will be provided to the worksite;
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(vi)  contacting emergency service, school officials, and transit authorities to determine if
there are impacts to their operations; and

(vii)  developing a nofification program to the public so that the closure is not a surprise. As
part of this program, the public should be advised of alternate routes that commuters
can take or will have 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 moming prior to the morning peak period.

Figure A1: Policy Steps for the TMP

+ Review construction schedule and methods

« Identify initial traffic recirculation and controt policy

» identify routes for traffic diversions
+ Analyse adverse impact & mitigation at the detours

+ Begin community consultation for consensus
+ Finalise or determine aftemate detours

« Identify ternporary parking (on and off -strest )
+ Discuss with CMC, owner, community for use

« Goovdinate with theTraffic Pobice o enforce traffic and diversions

+ Install traffic control devices (traffic cones, sgns, lightings, etc)

« Conduct campaigns, publicity, and nolify public about streat closure

« Develop a machanism to address public grievances regarding disruptons (traffic. uBlities, and diversions)

D. Public awareness and notifications

As per discussions in the previous sections, there will be travel delays during the constructions, as is
the case with most construction projects, albeit on a reduced scale if utilities and traffic management
are properly coordinated. There are additional grounds for travel delays in the area, as most of the
streets lack sufficient capacity to accommodate additional traffic from diverted traffic as a result of street
closures to accommodate the works.

The awareness campaign and the prior notification for the public will be a continuous activity which the
project will carry out to compensate for the above delays and minimize public claims as result of these
problems. These activities will take place sufficiently in advance of the time when the roadblocks or
traffic diversions take place at the particular streets. The reason for this is to allow sufficient time for the
public and residents to understand the changes to their travel plans. The project will notify the public
~about the roadblocks and traffic diversion through public notices, ward level meetings and city level
meeting with the elected representatives.

The ICG will alsc conduct an awareness campaign to educate the public about the following issues:
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()] traffic controt devices in place at the work zones (signs, traffic cones, barriers, etc.);
{ii) defensive driving behavior along the work zones; and
{iii) reduced speeds enforced at the work zones and traffic diversions.

It may be necessary to conduct the awareness 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) Adyvise the public to expect the unexpected;

(iii} Educate the public about the various traffic control devices and safety measures
adopted at the work zones;

(iv) Educate the public about the safe road user behavior to emuiate 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 number of the contact person; and

(vi) Indicate the office hours of relevant offices.

E. Vehicle Maintenance and Safety

A vehicle maintenance and safety program shall be implemented by the construction contractor. The
contractor should ensure that all the vehicles are in proper running condition and it comply with
roadworthy and meet certification standards of GoN. All vehicles to be used at STWSSP shall be in
perfect condition meeting pollution standards of GoN. The vehicle operator requires a pre state of shift
checklist. Additional safety precautions will include the requirement for:

» Driver will follow the special code of conduct and road safety rules of Government of Nepal.

= Drivers to ensure that all loads are covered and secured drivers to ensure operation equipment
can't leak materials hauled

»  Vehicles will be cleaned and maintained in designed places.

F. Install traffic control devices at the work zones and traffic diversion routes

The purpose of installing traffic control devices at the work zones is to delineate these areas to wam,
inform, and direct the road users about a hazard ahead, and to protect them as well as the workers. As
proper delineation is a key to achieve the above objective, it is important to install good traffic signs at
the work zones. The following traffic control devices are used in work zones:

»  Signs

» Pavement Markings

» Channelizing Devices
»  Arrow Panels

=  Warmning Lights

Procedures for installing traffic control devices at any work zone vary, depending on road configuration,
location of the work, construction activity, duration, traffic speed and volume, and pedestrian traffic.
Work will take place along major roads, and the minor internal roads. As such, the traffic volume and
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road geometry vary. The main roads carry considerable traffic; internal roads in the new city areas are
wide but in old city roads very narrow and carry considerable traffic. However, regardless of where the
construction takes place, all the work zones should be cordoned off, and traffic shifted away at least
with traffic cones, barricades, and temporary signs (temporary “STOP” and "GO").

The work zone should take into consideration the space required for a buffer zone between the workers

and the traffic {lateral and longitudinal) and the transition space required for delineation, as applicable.
For the works, a 30 cm clearance between the traffic and the temporary STOP and GO signs should be
provided. In addition, at least 60 cm is necessary to install the temporary traffic signs and cones.

Traffic police should regulate traffic away from the work zone and enforce the traffic diversion result
from full street closure in certain areas during construction. Flaggers/ personnel should be equipped
with reflective jackets at all times and have traffic control batons (preferably the LED type) for regulating
the traffic during night time.

In addition to the delineation devices, all the construction workers should wear fluorescent safety vests
and helmets in order to be visible to the motorists at all times. There should be provision for lighting
beacons and illumination for night constructions.

The ICG and contractor will coordinate with the local administration and traffic police regarding the
traffic signs, detour, and any other matters related to traffic. The contractor wili prepare the traffic
management plan in detail and submit it along with the EMP for the final approval.
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ANNEX 2E:SPOIL MANAGEMENT PLAN

Spoil Management Plan (SMP)

Purpose and application: SMP is to describe how STWSSP will manage the spoil generated and
reuse related to design and 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 6: Spoil reuses opportunities, identification and assessment
Section 7: On site spoit management approach
Section 8: Spoil transportation methodology
Section 9: Monitoring, Reporting, Review, and Improvements

Aspects and Potential Impacts
The key aspects of potential impacts in relation to SMP are listed in table below

_Aspects .|

Air Quality | ]
stock piles

Sedimentation Potential for sediment laden site runoff from spoil stockpiles
and potential for spillage of spoil from truck on roads

Surface and Groundwater Contamination of water (surface and ground water)

Noise Associated with spoil handiing and haulage and storage

Traffic Impacts associated with spoil haulage

Land Use Potential for spoil to be transported to a receivable site that
doesn’t have permission for storage/disposal

Design specifications Limitations on opportunities to minimize spoil generation

Sustainability Limited sites for storage, reuse opportunities
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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 spoll: 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 disposat sites for spoil: Those spoils which can’t be reuse shall be
properly disposed in designated areas, such disposal areas should be identified in project locations.
Such disposal areas should be safe from environmental aspects and there should be any legal and
resettlement related issues. Such areas need to be identified and prior cliental approval should be
obtained to use it as spoil disposal area. The local administration must be consulted and if required
permission should be obtained from them.

Storage and stock piling
Transportation and haulage route

Based on the above, the contractor will prepare a SMP as an integral part of EMP and submit it to the
DSMC for their review and approval.

SUMMARY OF KEY ISSUES AND REMEDIAL ACTIONS
s Summary of follow up time-bound actions to be taken within a set timeframe.

Appendixes

+« Photos

s Summary of consultations

o Copies of environmental clearances and permits
+ Sample of environmental site inspection Report
s Others
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ANNEX 2F:SAMPLE SEMI-ANNUAL ENVIRONMENTAL MONITORING REPORT

TEMPLATE

This template must be included as an appendix in the EIANEE that will be prepared for the project. It
can he adapted to the specific project as necessatry.

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

¢ Overall project and project progress and status

. . Status of Project .~ - - ! FUT
No Project s Pro- ——"Listof | Progress
]~ Name 'Design X Construction-{-Operational | Works | of Works
Construction | ~ .
O O a a
O O 0 (W]
O O D O

COMPLIANCE STATUS WITH NATIONAL/STATE/LOCAL STATUTORY
ENVIRONMENTAL REQUIREMENTS

No.

. Project
- Name

Status of . ~ Action Reqmred
Compllance

Statutory Environmental

COMPLIANCE STATUS WITH ENV]RONMENTAL LOAN COVENANTS

No (Llstscheclule "

number.jof-Ldan " _ Coyenant SUPRRRUU C.ompliance 1 Action Required
Agreement) | @ . - A

COMPLIANCE STATUS WITH THE ENVIRONMENTAL MANAGEMENT AND
MONITORING PLAN
* Provide the monitoring results as per the parameters outlined in the EMP. Append supporting
documents where applicable, including Environmental Site Inspection Reports.
¢ There should be Reporting on the following items which can be incorporated in the checklist of
routine Environmental Site Inspection Report followed with a summary in the semi-annual
Report send to ADB. Visual assessment and review of relevant site documentation during
routine site inspection needs to note and record the following:

e]

What are the dust suppression techniques followed for site and if any dust was noted to
escape the site boundaries;

If MWSS water was escaping site boundaries or MWSS tracks were seen on adjacent
roads;

adequacy of type of erosion and sediment controt measures installed on site, condition of
erosion and sediment control measures including if these were intact following heavy rain;
Are their designated areas for concrete works, and refueling;

Are their spill kits on site and if there are site procedure for handling emergencies;
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o 0o ¢ 0 0 Q

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.

 Impacts

IEE)

Summary Monitoring Table

 (List from:

~ Parameters' . | IR O Name of

Witgation | Monftoredasa | | | paey | Persor

.. Measures 1 v th Qﬁe . Method of - LOGatl on of 1 Mdnitoﬁhg" | WhO

*“(List from | --identified in the |- Monitoring .| Monitoring | ~ . cled - Conducted
~ IEE) |EE should be PR ST the

| monitored). * | A o Monitoring

Pre—CQnstructlon Phase

Construction Phase - -~

‘Operational Phase - o

Overall Compliance with CEMP/EMP

:_Nox

Project  [Part of Contract _Being
- | “Name | Documents |implemented

|Action Proposed
& Additional
‘Measures
- Required

EMPICEMP | CEMPENMP-{ .  Sttusof

(Excellent/ Satisfactory/.
Partially Satisfactory/
Below Satisfactory)

APPROACH AND METHODOLOGY FOR ENVIRONMENTAL MONITORING OF THE

PROJECT

+ Brief description on the approach and methodology used for environmental monitoring of each
project
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MONITORING OF ENVIRONMENTAL IMPACTS ON PROJECT SURROUNDINGS
(AMBIENT AIR, WATER QUALITY AND NOISE LEVELS)
» Brief discussion on the basis for monitoring

+ Indicate type and location of environmental parameters to be monitored

¢ Indicate the method of monitoring and equipment to be used

¢ Provide monitoring results and an analysis of results in relation to baseline data and statutory
requirements

As a minimum the results should be presented as per the tables below.

Air Quality Results
R | ke . Parameters (Government -
Site No. |22t ©f | Standards) B
. | Testing PM10 802 | - NO2

I Daté o
S Sampling
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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
Unresolved

INCIDENT:
Nature of incident:

Intervention Steps:

Incident Issues

Survey
Design
. Project -
|
Resolution Activity mplementation
Stage | Pre-Commissioning
Guarantee Period
Inspection
Emissions Waste Minimization
Air Quality Reuse and Recycling
Noise poliution Dust and Litter Control
Hazardous Substances Trees and Vegetation
Site Restored to Criginal Condition Yes No
Signature

Name

Name
Position Position
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ANNEX 3:
PUBLIC NOTICE, MUCHULKA ,MINUTES OF MEETINGS, CONSENT LETTER &
CERTIFICATE OF WUSC REGISTRATION
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PUBLIC NOTICE
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RECOMMENDATION LETTER & CONSENT LETTER
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WUSC REGISTRATION CERTIFICATE
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ANNEX 4:SAMPLE SURVEY QUESTIONNAIRE & CHECKLISTS
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Checklist for Physico-chemical Environment

Parameters

Description

Topography

Hilly region, Extensive Terraces and Steep Gorges

Geology (Rock and Soil Types)

Gneiss, Schist, grey to greenish-grey phyhites and
quartzite

Colluvial Deposits, Alluvium Deposits

Erosion and Sedimentation

No such events recorded and observed

Climate Sub-tropical to Temperate Climate
Quarry Sites (If any) No
Land Use Agriculture: 39.63%
Forest: 562.52%
Residential:4.72%
Others:3.13%
Air Quality Not that severe
Water Quality Moderate

Noise Level

Not that severe

Drainage Network

No proper drainage system
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CHECKLISTS FOR FOCUS GROUP DISCUSSION

A. FOCUS GROUP DISCUSSION 1

Date: 21 June, 2015

Project. Charikot Water Supply & Sanitation Project
Venue: Charikot WUSC 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 infromaton you know about this project?

How do you feel about the project proposed in your town? Do you think that this
proposed project is important for your town?

How familiar are you with the term "Environment"?
Are there any community forests and protected areas within this project area?

Do you have any idea about the environmental concerns regarding the proposed
project?

Do you have any objection regarding the project activities that will be carried out at
core bazaar area?

As a stakeholder, how can you contribute from your side to minimize the
anticipated environmental issues?

Lastly, what would you say are the most important issues you would like to express
about this project? '
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FINDINGS OF FOCUS GROUP DISCUSSION 1

1. All the participants are aware about the proposed project.

2. According to the particpants, they are in need of the improved water supply system
as they are facing hardship of water for years. Thus, they expect this proposed
project to improve the existing water system.

3. The participants are also found aware about the environment.

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.

S
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B. FOCUS GROUP DISCUSSION 2

Date: 22 August, 2015

Project: Charikot Water Supply & Sanitation Project
Venue: Charkot WUSC Office

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/lssues:

1.

You must be familiar with UWSSSP as we had already discussed about it in our
earlier discussion program dated June 21, 2015. Now,we are here to carry out
technical & survey works of the proposed project. Do you have to say anything
regarding this?

The issue you 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 also. But, we assure you that ali 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.

Qur design shows that some project components need to be constructed within the
community forest. 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 iike to say about this project?
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FINDINGS OF FOCUS GROUP DISCUSSION 2

1. According to the participants, they are happy that their desire for the reliable, safe &
potable water supply is being fulfiled sooner. Now, the only thing they want is that
the proposed project should cover almost all the areas of Bhimeshwore municipality.
They requested our team to consider this during technical design works.

2. After giving assurance regarding service area, théy showed positive response
towards provision of full support during survey works.

3. The particpants assured us to fulfill our urge 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 includes Dust
Emissions, Water Quality, Noise Pollution, Traffic Congestion,Obstruction to the
vendors & passersby, Damage to the existing facilities and Construction Waste &
Solid Waste Management during construction period as like in the earlier discussion
programs. We assure them about the mitigation of these likely environmental impacts
by adopting the proposed mitigation measures.

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
environmentai impacts.
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C. FOCUS GROUP DISCUSSION 3

Date: 23 August, 2015

Project: Charikot Water Supply & Sanitation Project

Venue: Budhabimsen Community Forest Users' Group Office, Dharamghar
Number of Participants: 7

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 more easier for us to carry out the survey works in your presence as we
expects to get positive outcomes through your guidance during survey.

As you are the active members of this users' group, 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 will not happen at any cost as we
have proposed the proper mitigation measures for each adverse imapcts 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
hesistate 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
environmentai issues?

Lastly, what would you like to say about this project?
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FINDINGS OF FOCUS GROUP DISCUSSION 3

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 to cut 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 expects 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 committment 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.

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 during survey works and construction period.
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ANNEX &:
CHLORINE USE GUIDELINES
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GUIDELINE VALUE

In humans and animals exposed to chlorine in drinking-water, specific adverse treatment
related effects have not been observed.

Chlorine in drinking water is safe for consumption .The small amount of chlorine typically
used to disinfect water does not pose risks to human health. The World Health
Organization (WHO) has established a guideline value of 5 mg/L for chlorine in drinking
water, meaning that such concentrations are considered acceptable for lifelong human
consumption. Furthermore, WHO concludes that this value is “conservative,” as no
adverse effects from chlorine in drinking water were observed in studies reviewed by
WHO.

Guideline values for chlorine WHO Guidelines for drinking water quality (2004)

Chlorine [ below § milligrams per liter (mg/L)* [

*For effective disinfection, there should be a residual concentration of free chlorine of 0.5
mg/L after at least 30 min contact time at pH<8.0

Chlorination does not harm aquatic environments

Chlorinated drinking water is unlikely to be harmful when discharged into aquatic
environments. An extensive risk assessment conducted under European Union guidelines
examined potential harm from various processes to make drinking water using sodium
hypochlorite. This assessment found no significant environmental risks from chlorine or
byproducts formed during drinking water chlorination. The DBPs formed in drinking water
depend on the nature and quantity of organic matter present as well as on the disinfectant
and other treatments used. In drinking water the principal byproducts are trihalomethanes
(THMs; mainly chloroform) and haloacetic acids (HAAs), with smaller amounts of other
byproducts. Direct ‘whole effluent’ experiments representing various uses, including
drinking water, have shown that no significant amounts of persistent and potentially
bioaccumulative substances are formed. Toxicity tests on these mixtures demonstrated
that the presence of DBPs did not increase the toxicity.

A maijor concem 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 chiorine’ under specific conditions: acid pH and in
the presence of certain phenols such as those abundant in the lignin component of wood.
There is no significant formation of dioxins or other high-hazard molecules at neutral or
alkaline pH. All current uses of ‘active chlorine’ for microbial control and cleaning take
place at alkaline or neutral pH.
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ANNEX 6:
WATER QUALITY TEST REPORTS
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8 Total Residual Chlorine, {mg/|f ﬁ_'igg,m"cm APHS - AWWA - WEF 2012, 22ndEdition | . <010 I - 8102
_ 9. Chioride, fmg/l) . 4500-Ci- B, APHA-AWWA-WEF 2017, 226 "2.50 S ahn
o 10. i Amwrioni, mfi) o 4500-8H3 D, APHA, AWWA, WPCF, Tk Edition YN 1.5
il pNitate g/l . T ASOGNOYE APHA, AWNANYEF 2002, 227EdiGon. | 089 . . 504
12, Aliminem, (g T SsgSAT AR AWWA, WEF, 22nd Edition - | «0.01 "0.20
13, | Fiuoride, (mg/ly - -1 -d500-F-:D, ARHA < AVWA - WEF 2012, 22nd Edition s S 0515
14, 1 Suifate, (ma/h o 4500-50,% &, APHAS AW WA WEE 2002, Z2nd Bditton | * 8F | 250
15 Mercmy®. (gl T 3500, ACRARWWAWEF , WRGE. 170 Edtion, | ; <0001 o Tan
16, ¢ Calcium, {mg/l} . 3500-Ca B, APHA-BWWAMEY. 2012, 72 Edition I iz 200
5 Tiront, g/t e et 55001
18. | Manganese®, fme/f) <001 0,28
19, | tead® g/l <0003 0.01
26, 1 Cagmium®, {mp/i}- S ] 31108, APHA - AWWALWEE 083, 22nd Edition <bps 1. 0003
21, | Chromlum®, {mg/l} B T : <0.05 005
1 Copper*, {mgf) g B e <082 . 1.0
723, | Zinc®, fmg/l ' i LLoses .38,
38 Arsetie, [mghl) T 3500-As B, APHA - AWWA - WEF 2017, 7250 Editlon_ | - <0,0% 005

2 Lmbuuty of qur institute is iirnimd to the iveisss m& 3nd pmount only.
3 Eminﬁmcaseo?stabbmplessumwm mﬁmra!s w?m meymllm!besmm&mihmséxmom
4, ?armeﬂershw’are ol gecredieted byNBSM - . .
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ion No.. 04408060 Regd. Ko, ww&@mss
K$ Lak Accreditation Ne.; 09-2068/6% Ogamss

4& xmzsxr-%mNTmc RESEARCH SE R;ﬂCEWT LTD.

f
P.0. Box No 4318, Diffibazar, Kathmardi, Fapa
’%’sﬁ ég??v§&33?6& E-rreail @aasthalabzO85@gmall.com

g%ggv compietle o setenti fi ¢ s oplution )

ReportNo. © 22/2073
Eatry No, : AASTHA - 14~ 2073
Sample : Surface Water

- Elient v JCON- TAECIY

" Loeation ‘1 thapre, Bolakha

.. iDatéreceived  : 10-01-2073
Date complated . 18012073
Sampled By T Chent

National Drigking |
Parameters 03:‘::? - Wter Quality |
................ st o 5o o Stundard |
| 8 26°C 7.9 65-85 |
| Elecrical Conducti + BT B
 {umnos/cm) e 3 S 1509 § I
| Tutbigity, (NTUJ B _:“J L O - LT R
4. Taste and Odor . _— R _~f bt _ —L N. 0O, Not Ohjectionable _
LCoter srCy . PG 4 Ton. 0,08 : .
Jotal Hardnase 4e C&CO;,, imgﬂ} 0 o 500
-a"mmisw:m Solid, tmehe v : W 2000 25T ’édiiiam 18 7 a0
Tbtameslduaic 4500 €16, APiiA - Avin WEF 2613 22nd Ediion €040 T gnoy
1 | A500.C1.8, ABA AWNIRTWEE 3612 20 Fdior, ] ah B0
[ A500-NH3 HA, AWWA, WPCF, 17th Edinion Bds T q%
X A00-M0,8 PHA AT mz zzﬂkﬁm N 030 50,0
CB T Riminam, {mgg_ ' 001 -
1.3 Fluoride, {mg/f] Ll HSBOED, AR 1. 645
L1 Sutmate (may a7
Iy | Mereury”, fme/l) <0.001
i 16 Catcium, (g7} - APHA: A : i _
o ron® gy T A A Y
(18 . e S - N )
P 19 liesd <601 1 0ol
26 | Cadwmiym® R o1 <D,003 i
L 2L Chramigme, ] ferigly <0.03
32, Copper' {mgff) i 20,05

L..-
At.f_tbor;zed By

e m safple and upplicable caraitors, Endorosers o produes (s neter misrred nor kopied. .
Nete 4. The issued report refés only i gt oy
: Liam?f ﬁm?m mmﬁm &ne(;un&, Sririoral. sl wie. they will not be stored fore han six mcmths
3. Evanin =t . .
4. imm:a mnmmwwuasu
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-3- ...... o g@f}f;f!‘c

sojgyé’.l..q n"‘f .

 Entry Mo, 1-AASTHA~34-7073

C 1 10-01=2073

babe reoewed _
Sample - - Surface Water - Date rpleted 1 18 ~01 - 2074
Client | ICON- TAEC IV Sampled By : Client
Location  : Cdare, Dolekha N
B N - Nationat Drinkieg
SN Parameters Method o 0325 k:::d Water Quality
...... e : : i Standard
| A -pH at 260 _ Aswggwm nwwmam 22m Edgsm AT 6.5- 85
| . {Eiectracaj Conductivity, - 12 1500
wmhasfem) .
3, & Torbidity, (NTL) 21 . gy
o b Taste and Oder. . e : NG Not Objettionable
5 - Coler, [TEUL IR 2320&&9?4». RWWA - WEF Zoiz.vzrnd Edffon 7' pi4 | S5
6. : Total Havdness as CaCOn, z} " 3386 C, APHA-AWWA WEF 2012, 22° Edition 124 500
7. Towl Dissolved Solid, {mg/¥ - 2540 C, APHASAWWA- WEF 2012, 22nd Editlor 1 5 168 1000
8, . Towal Residual Chiorine, (mg#). [ 4500 - C1 B, APHA - AWWA - WEF 2012, 22nd Egftion- & . <0.10 3302
-9, | chioride, (mghl) 5001 B, APAAWWAWEF 2013, 220 Edtidn <0350 250
i 10, f Ammoniz, (mpfh o, 04T 15
11 { Nitrate, (mp/l) -, A500- NO; 8, APﬁA-AWWA wer 10;.,% Q:.lmﬁdmon i S0.0
12, “ESO0-ALE ARHA, .&wwa WEF, 22nd Fiittion* 0.20:
13. | Hiuorde, {mg/)) ¢ : : : 4.5-1.5
4. | Sulfate, [mg/lt - 250
A5. 1 MercaryT, [mgh) 0.001
18, - Calelum, (mg/ly . 200
7. tron?, [mg/l) 0.35{3)
18. | Manganese®, {mgfl} 0.20:
19, . Lead®, imigd. . 8.01 -
20, . Cadmium®, {mg,ﬂ) 0.003°
- 2k & Cheomiuin®, fmafi} 0,05
22, ¢ Copger®, (mg/l) 1.0
23,1 Zine® fmgdt) ) 3.0
24. | Arsenie, {mggl’f'} : 3500-As B, APHA - AWWA - WEE 2012, 22nd Edition. | .05

Remarks: Water quality meets NDWQS required fimit.

ﬁnﬁ;‘yzed éy

Checked By

L Authoriied By

W 4. The issued r-poﬁ refors: oy 1o the tested ssrnpia and W pmrmmm En&orsemnt of awdmis is ﬂeﬂher infeired naor |ﬂ'1p|l51i

2. Liability of our insfitute i Emited 1o the invoiced datrimands and amount ahly.

3. Emmﬁwmdmmml&ssm&im mmerais,éu&m Mrwﬂlmz}emsdmomthanmxmms '
4. Parameters in © are not acoredilated by NBSM. ) )
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ANNEX 7: PHOTOGRAPHS
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1. Odare Source 2. Hattichhahara (D/S of Intake)

3. Existing Condition of Distribution Pipelines

.

5. Proposed WTP Area (WTP-2) near Tower 6. Propased RVT at Lower Jillu
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7. Existing WS Scheme near Tower

8. Proposed RVT area for Upper Dolakha
System

9. Existing RVT and Proposed RVT Site at
Barsedanda

10. Charikot Bazaar {Satdobato Chowk)

11. D/S of Ghatte Khola of $8-3

12. View of the Project Area
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ANNEX 8: COMMENT INCORPORATION MATRIX
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