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EXECUTIVE SUMMARY

Alternative Energy Promotion Centre (AEPC) is the apex government body under the
Ministry of Energy, Water Resources and IrrigatidoEWRI), established to promote the
use of renewable energy technologies to tmise energy needs in Nepal. AEPC is

i mpl ementing AThe-LN&MpidGlri dPIEinvatgy RFAectesrs Pr o
supported by Government of Neg@oN) and the World BanKWB). The objective of the
Project is to increase electricity access andvesl from renewable energy Mu@rids
(Micro/Mini Hydro, Solar, Wind and Solar/Wind Hybrid Subprojects) by mobilizing private
Energy Service Companies (ESCOs) in selected areas in socially acceptable and
environmentally sustainable manner. AEPC/MGEAP bagied out Environmental and
Social Screening of the subproject and categorized the subproject as High Risk. As per the
provision for high risk subproject i n ESMF
Policies- Monjo Khola Mini Hydro Pvt. Ltd is prearing the ESIA of this subproject.

Energy Service Company (ESCO)

TheMonjo Khola Mini Hydro Pvt. Ltdis anenergy service company (ESCO) which aims to
developMonjo Khola Mini Hydro Sulproject (MKMHP), located in Khumbu Pasdhgmu
Rural Municipality (KPLRM)-Ward No.3, Solukhumbu districtProvince Ndl. The address
of theESCOQis as follows:

Address of Proponent:

Monjo Khola Mini Hydro Pvt. Ltd.
Kathmandu8, Tilganga,

Bagmati Province, Nepal

Telephone No: 08464222, 034464333
Email: monjokholaminihydro@gmail.com

Relevancy of theESIA Study

The primary objectiveof the proposedulproject is to generate 942 kW electrical energy
from Monjo Khola and supply energy to mesectricity demand of 58household for

lighting, cooking and sace heating in Chyuma, Byankar, Tok Tok, Thulo Gamela, Phakding,
Sano Gamela, Chermading, Ghat, Thadakoshi, Chheplung, Chaurikharka and other
settlements ofVard No. 3 along with Museof Ward No. 2. At presen# existing micro

hydro plants and small solar home systems are source of electricity which can only fulfill
mere lighting demand of the households. most of these households ire Everest/Everest

base camp trekking trail, one of the most popular trailddwide, demand of energy is huge.

To meet the demand, they are mostly dependent on high priced LPG, kerosene and fuelwood.
The cost of petroleum fuel increases by 200% in these regions compared to general market
rates due to remoteness of location. Thanefto present a feasible alternative to these-high
priced fuels with locally generated power, Monjo Khola Mini Hydro Subproject has been
proposed.

Cheap and reliable electricity provided by the subproject will allow local tourism business to
provide bdter facilities to the visiting tourists. Opportunities such as space heating using air
conditioning, indoor cooking using electricity, electgeysers, cinema halls, etc. cha
realized, further boosting tourism in the regieithout increasinghe useof precious wood
resources from the environment

Majority of residents of these settlements are indigenous people. The load centers of the
sulproject are not accessible by national grid. Asptaposed subproject lies in buffer zone
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(BZ) of the Sagarmht National Park (SNP), which is considered as ecologically sensitive
area,an Environmental and Social Impact Assessment (ESIA) is reqasedsafeguard
instrument as per Wor | d B a ntk adentify Ogotentigh t i o n a
environmental andogial (E&S) risks and impacts associated with the subproject.

Objective

The main objective of the study to conduct ESIA and prepare Environmental and Social
Management Bn (ESMP) to ensure safeguard compliance during implementation and
operation ofhe proposed MKMHR942 kW)

Methodology
This ESIA for Monjo Khola Mini HydroSubproject has been conducted in accordance with
the methodology described in the Terms of Reference lm&jredby the World Bank

Subproject Description

The proposed subprojeds a runoff-river scheme and uses water from Monjo Khola, a
perennial river and tributary of Dukbshi River. Water will be diverted at elevation2860

m amsland intake will be made at elevation 2060.50 m amsIDiverted water wil be
streamed down ta power house located a744m amslthrough 140 m long penstock pipe.
The gross head will be of 215.50 m with design dischaf@56 n/s at Qow Two turbines
with the rated output of 496 kWill be coupled with two 650 kVA synchronous generators
which will be used to generatetal electrical power 0842 kW.Generated electricity will be
transmitted througkindergroundL1l kVA transmission lines and distributed through 1.1 kVA
distribution ines to 582 households @hyuma, Byankar, Tok Tok, Thulo Gamela, Phakding,
Sano Gamela, Chermading, Ghat, Thadakoshi, Chheplung, Chaurikharka and other villages
of Ward No. 3, and Muse village of ward no. 2kdfumbu Pasaribamu Rural Municipality
(KPLRM). National grid has not reached this rural municipalfyl the settlements lie in
buffer zone of Sagarmatha National Parke totalsulprojectcost is NPR571,611,140.45

Existing Environmental Condition

Physical Environment

The proposedsulproject area is located in north eastern mountain region of N&pal.
sulproject area geologically lies on the Higher Himalayan Crystalline Zone in the eastern
part of Nepal. Thesulproject area possesses the hjyghde metamorphic rockslhe
sulproject aea has geisses, schists and marbles of the Higher Himalayan Zone and Tethyan
sediments (limestone, shale, sandstone etc.) belonging to the TTtkers ZoneMost of

the area is exposed with bedrock with thin colluvial soil coVbe colluvial soil cenprises
boulders, gravels, cobble and pebbles of gneiss with J&redelevation of diversion weir is
2960.50 m while the powerhouse will be at 2. The elevation of transmission and
distribution lines ranges from 2533 to 2810 m. Shéproject area lig in temperate climatic
zone. The average annual rainfall is 2100 Manuary is the coldest month and July is the
warmest month of theulproject area. The minimum temperature of Monjo area goes below
0° C about 6 monthin a year

This project was originally pr oolesfegatd palicies, whaichphereforecapply uather éhantteh e  Wo r |
ESF.

https://www.aepc.gov.np/uploads/docs/mekijmla-mini-hydro-subproject942-kw-termsof-referencetor-for-
environmentabnd-socialimpactassessmerdsiastudy1643344225.pdf
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The current land use patn of WardNo. 3 is dominated with glacier (38.66%), followed by
barren land (16.90%), forest (16.28%), grassland (16.09%), shrub land (10.40%), water body
(0.88%), built up (0.64%) and agriculture (0.15%)e weir will be in river while most of the
perstock pipe lies in forest area and some part will bprivate cultivated langd which will

be underground?owerhouse will beonstructedn private barreand All Transmission and
distribution lines will be underground except river crossing and witss along trekking

routes.

The Monjo Khola starts from Kyasar Glacier and flows from east to west diretttiten
merges with Dudkoshi River at Monjo village. It is a snow fed perennial river with
maximum catchment elevation of 6628 m while minimelevation of catchment being @9

m. The total catchment area is 43.26°k@ut of the total catchment 43.53% of the catchment
18.83%lies in permanent snowline above 5000The observation of giwater and sound
guality showed that the observed standaede within the limit of national guidelines. No
source of pollutionhave beembserved

Biological Environment

The subproject area lies in the Buffer Zone of Sagarmatha National Park §8tBNPis
recognized by UNESCO as the world heritage. sitbe subproject area is located in
Temperate Life ZoneThe intake area and some part of penstock lies in Fir Birch
Rhododendron Forest while remainisglproject structures lie in Upper Temperate Blue
Pine Forest Zone. Tmamission and distribution linill follow existing foot trail, not
disturbing Upper Temperate Blue Pine Forest Zone as well as Temperate Mountain Oak
Forest Zone.

The subproject area falls withi@haurikharka Buffer Zone User Committdgnder this
committee, the forest in and aroune tbhysical civil structures of power generation is being
managed by Himalaya Buffer Zone Community Forest User Groups (BZCFUG), which is
under the Buffer Zone User Committee. The Jurisdiction of BZCFUG is up to Banker area
and from there, Kongde BZCFUG neges the forest areas up to Phakding. Similarly,
Pemachholing BZCFUG manages from Phakding to Chhuthuwa. Dudhkunda Buffer Zone
Community Forest (BZCF) lies in and around Ghat village area while Red Panda BZCF
covers from Thadokoshi to Lukla. Thus there &ai8ZCFs in Ward No. 3 of KPLRM while
Muse BZCF in WardNo. 2.

According to locals, there are no fish seaenthe Monp Khola till date. However, some
reptiles and amphibians are recorded in the SNP and its buffe(@NffeManagement Plan
20162020).During the field visit, Himalayan &hr, scats of carnivore (may be of grey wolf),
and deespeciesare recordedAltogetherl7 mammals were reported the subproject areas.
More than 90 different bird species have been reported isutipeoject areaand none of the
species are categorized as critically endangered.

SocicEconomic and Cultural Environment

The total population of 23 load centers with 582 HHs is 2171 with average family size of
3.73. The most dominant ethnic group is Sherpa (62.97%).r Giastes are Tamang
(12.20%), Rai (13.30%), Magar (2.88%), outcaste (4.66%) and others (3.99%). Based on
religion, majority of HHs are Buddhists (53.13%), followed by Hindu (40.50%), Christian
(5.43%) and Kirant (0.94%) (KPLRM Profile, 2019). Major occupa are agriculture,
tourism, services, foreign employment and business. Average land holding per household in
load center is 4013 #1(7.89 ropani). Food sufficiency and crop diversity is very poor in the
area. Potato and wheat are major food crops. Majority of HHs have access on electricity (only
for lighting purposes) from four existing micro hydro project and some also use solar home
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system. LPG, Kerosene and fuelwood are major sourcesosding fuel.The literacy rate in
subproject area is 70.41%. In subproject area, there are four sahddgo health centers.

All the HHs have toilets and also have access drinking water. Sabariallution Control
Committee with support from Buffer Zone Management Committee, SNP, locals and Rural
Municipality manages the waste along the foot trails. Mobile and internet facilities are also
available in subproject area. The majority of peopl¥oBuddhish and there are 6 Gursba

in subproject area. Eight households from Sherpa community are in direct impact zone with
33 people, 18 Male and 15 female. The subproject needs to acquire 128@avate land

from these HHs.

Identification/Prediction of Impacts

Beneficial Impacts

The beneficial impact from the subproject during construction is employment opportunities
for the local people. Approximately 100 skilled and 250 unskilled human resources will be
employed during construction. Other adteges are opportunity to improve technical skills
increasen economic activities and exposurelotals totechnologies. At least 5 people will

be employed for the operation and maintenance of the mini hydro subproject during
operation. There will be geration of 942 kW electrical energy and demand of energy of
locals will be met.

Adverse Impacts

Physical Environment

Change in land use, topography, soil erosion, sedimentation, spoil generation and disposal,
impact on hydrology and river morphologyidaloss of top soil are major adverse impacts on
physical environment during construction. During operation, change in microclimate, change
in river water quality, noise and vibration at powerhouse, soil erosion due to discharge from
tailrace and impactrodownstream due to sediment flushing are major impacts.

Biological Impacts

Approx. 0.63 ha of forest area will be required for long term lease to construct various
subproject components which is managed by Himalaya Buffer Zone Community Forest User
Growp. A total of 33 trees (30 poles and 3 trees@dto be fell down. Pressure on forest for
fuelwood, impact on wildlife movement, aquatic flora and fauna, NTFPs, forest fire, wildlife
hunting and poaching and increase in human wildlife conflict are idshtds potential
adverse impacts during construction. Impant Monjo Kholadue to reducedvater flow

(Table 38), impact on critical natural habitat spegiesd disturbancéo wildlife due to
resident workers, possible forest fire and pressure on forest for fuelwood are the impacts
during operationThere is no possibility of electrocution to bird and wild animals due to
underground T & D with armored cables

Socieeconomc and Cultural Impacts

Approx. 5.83 ha of land is planned to be acquioedshort term and long term lease for
subproject infrastructure construction. In case of private land to be acquired for powerhouse
and tailrace, the owner is willing to sell the laindnegotiation. The penstock pipe wie
buried1l m deep, and does not even affect cultivation during operation. For community forest
land, compensation will be made according to GoN regulations.

31t is mandatory requirement set by the GoN to keep the T&D cable underdmactivities inside national parks and buffer zones.
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Pressure on existing facilities, services and resourfcasbproject area, health and sanitation
and public safety, occupational health and safety, sadtaral conflicts between locals and
workforce, possible unsocial activities like gambling, alcoholism, girl trafficking and
prostitution, gender based vialee, COVID19 and child labour are some of the identified
potential impacts during construction.

Occupational health and safety of workers, public safety, impacts due to sudden release of
water to downstream, water use right (Monjo Khola Micro Hydro needs thsheantled),

issues of benefit sharing, issues of electricity tariff and management ah@xs micro

hydro in subproject areas aseme of the identified potentishpacts during operation.

SNP and Outstanding Universal Value (OUV)

The proposed subproject is locatedhe Buffer Zone of theSNP andSNP is recognized by
UNESCO as the world heritage siiehe subproject might have irapt on scenic beauty to
some extent. There will be negligible impact on local social and cultural integrity as locals
are already exposed to diverse group of people sirlest 75 vyears.
(https://whc.unesco.org/en/compendium/action=list&id_fag_ themes=1528

Benefit Augmentation/Adverse impact Mitigation Measures

Benefit Augmentation Measres
Priority for employment will be given to locals. Tariff for electricity will be fixed in
consultation with community. In addition, 10% of shares will be provided to locals.

Mitigation Measures

Physical Environment

Land clearance will be minimized gmssible to check erosion and landslide. Excavated
materials will be used for land reclamation and rehabilitation. Trenches, quarry sites and
disposal sites will be rehabilitated immediatebpoils will be stored in designated area. The
extraction of riverbed materials will be planned properly in such a way that river morphology
does not change after the removal of the materials. People will be made aware about early
warning system and emergency preparedness plan.

Biological Environment

To compensate éhtree cutting, plantation will be done in the ratio 1:10. People, school
children and subproject workers will be sensitized on conservation of environment,
biodiversity and wildlife. Unnecessawisit and smoking in forest will be prohibited to
constructon workers to reduce the possible risk of forest fire, hunting and poaching. A
minimum flow of 10% of the mean monthly flow will be released during operation to sustain
the aquatic life of Monjo Khola. Workers and subproject staffs will be provided Wi flor
cooking to reduce the pressure in the forest.

Socioeconomic and Cultural Environment

Compensation of land and crops will be provided as per negotiation with land owners. All the
workers and staffs will be provided with insurance and the usepsbpipate PPEs will be
ensured. Trenches especially made for undergrounding the transmission and distribution lines
will be reclaimed immediately to avoid accidents. During the work taking place in trekking
trails for T & D, people will be well informed alot the trails obstruction with proper signage

and route diversion will be arranged if required. To reduce the conflict between workers and
locals, code of conduct including SEA/SH will be strictly implemented. Grievance Redress
Committee at subprojeatvel will be formed and made functional.
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Monitoring and Reporting

The monthly reporting on the implementation of ESMP will be undertaken by ESCO and
share with AEPC. AEPC will prepageiadrimestereport based on monthly reports and share
with the WB.

Conclusion

Monjo Khola Mini Hydro Pvt. Ltd will implement thproposedsubproject in the buffer zone

of Sagarmantha National Park which will generé@i243,22.16 kwh of annual average
energy.The subproject intends to acquire about 0.1686 ha of private land and about 5.48 ha
of the government land will be leased for letegm. This ESIA study hasdentified some
adverse and beneficinvironmental and social impactd also proposedhitigation
measures for each afentified adverse impactas well as proposed enhancement measures
for the beneficial impactESMP has been prepared and budget has been allocated for the
mitigation and enhancement measurgse ESCO will implement thgroposed doproject
ensuringeffectiveimplementation of thESMP.
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1 INTRODUCTION

1.1 BACKGROUND OF THE SUBPROJECT

Alternative Energy Promotion Centre (AEP@)governmeninstitution wasestablished on 3
November 199@inder tha Ministry of Science and Technology (MoST) with the objective

of developing and promoting renewable/alternative energy technologies to meet the energy
needs in Nepal. At preserAEPC is under theMinistry of Energy, Water Resources and
Irrigation (MOEWRI).

AEPC has been implementing the Private Secent Mini-Grid Energy Access Project
(MGEAP) since September 2019 with suppfvdm the Government of Nepal (GoN) as
subsidy and the World Bank (WB) as loan and grdiee objective of the MGEAP is to
increase electricity access and delivery from renewable energy-grigs (Micro/Mini

Hydro, Solar, Wind and Solar/Wind Hybrid Subproj¢cbsy mobilizing private Energy
Service Companies (ESCOs). The subproject will deliver financial support to the ESCOs to
facilitate financial closure and enhance financial viability of the subprojects, provided in the
form of subsidy from the GoN and loafrem the WB through Partner Banks (PBS).

The proposedubproject, Monjdhola Mini Hydro Subproject (942 kW) is being developed
under MGEAP.Monjo Khola Mini Hydro Pvt. Ltd.is a private Energy Service Company
(ESCO) registeredin the Ministry of Industry Commerce & Supplies, Office dahe
CompanyRegistar Kathmandy and islocatedin Ward No. 8, Tilganga(Annex ). The
ESCOhas proposed to develop Monjo Khola Mini Hydro SubprofsdMHP) at Khumbu
Pasanthamu Rural Municipality, Ward No. 3 of Solukimbu district in Province No.. This
subproject will be developed in off grid arééhe Monjo Khola Mini Hydro Pvt. Ltd. has
received technical clearance from the Department of Electricity Development (DoED) on
18/11/2076 (1 March 2020A60nex I1). The Klumbu Pasaribamu Rural Municipalityhas
provided generation license on 03/12/2076 (16 March 2020n€x Ill). Since this
subproject is located in buffer zone of the Sagarmatha National Park, (Sé&{igrtment of
National Park and Wildlife Conservation (DMFC) hasprovidedconsent tacarry outBrief
Environmental Study (BES)f the subprojecbn 18 August 202102 Bhadra2078) (Annex

IV). FurthermoreEnvironmental and Social Impact Assessment (ESIA) is mandatory as per
Worl d Bankods Op ©Psa toidemtifyapotentialo dnvirenmental arfd social
(E&S) risks and impacts associated with the subproject

There are already éxisting micro hydro plantsin the subproject area with thestalled
capacity of 255 kW in totaldétails in Section 4.3.14Table 36). These existing micro hydro
plantsarenot operatingin their full capacity. All the existing MHPs are more than 10 years
old. These plants werseverelyhit by the 2015 AD earthquakand have not received
adequate funds to restore them to fudlpacity Moreover as the project locations are
inaccessible by roadheads, operation and mainteraagery costly. All micro hydro plants
beingcommunity managed projects, financial burden is hugeamtainthe plant aits full
capacity. These four [ants cannot fulfill mere lighting requirementsof the beneficiary
householdsAs most of these householdies on EverestEverestbase camp trekking trail,
oneof the most popular trails worldwiddemand ofenergy ishuge. To meet thdemand,

they aremostly dependemin high priced LPGskeroseneandscarcefuelwood. The cost of
petroleum fuel increases by 200% in these regions compared to general market rates
Thereforeto present a feasible alternative to thaggpricedfuels with locally generat
power,Monjo Khola Mini Hydro Subproject has been proposéde subproject is a ruoff-

river and uses water from Monjo Khola, which is a perennial river and is a tributary of
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Dudhkoshi River. Th&eSCOplars to develop mini hydro subproject wi®42 kW capacity

to provide electricity facility to 582 households Monjo, Chyuma, Byankar, Tok, Thulo
Gamela, Phakding, Sano Gamela, Chermading, Ghat, Thadakoshi, Chheplung and
Chaurikharkavillages of WardNo. 3, and Musevillage from WardNo. 2. Cheap and reliable
electricity provided by the subproject will allow local tourism business to provide better
facilities to the visiting tourists. Opportunities such as space heating using air conditioning,
indoor cooking using electricity, electric geysecinema halls, etc. oabe realized, further
boosting tourism in the region.

Majority of residentsof these settlementare indigenous peopldhe load centers of the
sulproject are not accessible by national gAd.theproposed subproject lies iutber zone

(BZ) of the Sagarmatha National Park (SNP), which is considered as ecologically sensitive
area,Environmental and Social Impact Assessment (ESIAgdgired safeguarshstrument
asper Wor |l d Ba nRolices (ORga identify patemtial environmental and
social (E&S) risks and impacts associated with the subproject.

1.2 OBJECTIVES OF THE ESIA sTuDY

The main objective of the study is to conduct ESIA and prepare environmental and social

management plan (ESMP) to ensureguard compliance during implementation and

operation of the proposed MKMHP42 kW).The specific objectives of the study are:
1 To providebaselineinformation on the existing environmental and social setting of

the subproject area;

To identify the submject influence area;

To identify the adverse and beneficial impacts that may arise as a result of proposed

works on physical, biological, socioeconomic and cultural environment during

preparation, construction and operation of the subproject

1 To propose @itable, practical and timbound mitigation & enhancement measures
avoid, reduce, mitigate, and/or compensate for identified impacts, including the
institutional arrangements, budgeind required human resources to implement all
such measures and maritheir effectiveness

1 To carry out dternative analysis and compare options in terms d&dcatiors,
technology social and environmental consequencksing project planning and
design Options may include solar, extension of rural electrificatfmmogram,
alternative sites (including of componen
optiono;

1 To determine the eligibility of the subproject for financing under shkproject
considering countryds | egalGopEPA20I9®ndons &
EPR 2020, Nepal Rastra Bank ESRNuidelines, requirements stipulated in the
projectbds ESMF, and World Bankés OPs i nc¢
assess if the subproject, directly or indirectly, have significaupiacts oncritical
natural haitats

1 To define and prepare an ESMP as well as effective monitoring, repe@untichg
auditing plan for the subproject;

1 To define institutional framework required for the execution of monitoring and
management progrgm

1
1

“This project was originally processed and approved umhdrethe the Worl
ESF.
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1 To prepare (i) Occupational Health and Safety Plan, (i) Emergency Preparedness
Plan, (iii) Labour Management Plan, (iv) Gender Development PlanTransport
ManagemenPlan, (vi) Biodiversity Managemertan, {ii) Stakeholder Engagement
Plan (viii) Benefit Sharing Plan; and (ix) Landslide and slope stability management
plan as needed

1 To identify relevantsulproject stakeholders and inform them regularly about the
proposed subproject, involve them in the implementation process and receive their
feedba@k and concerns for safeguarding the natural environment and affected people;
and

1 To advise decision makers regarding environmental and social implication of the
subproject.

1.3 STuDY METHODOLOGY

This ESIA for Monjo Khola Mini HydroSubpoject has been condied in accordance with
the methodology described in the Terms of Refer¢Mo®)° clearedby World Bank onl2
September 2021 (27 Bhadra 2078he following methodologies have been applied to collect
baseline information and impact prediction

1.3.1 LITERATURE REVIEW

The literature review process started at the beginning of the ESIA study and periodically
carried out during the study period till the stage of draft ESIA report preparaiittadly , the
approved ©R document for ESIA oMKMHP was thoroughly stdied and reviewed. The
Detailed Feasibility StudyDFS) including Detail Engineering Desig(DED) Report 2021
prepared by Communication and Energy Developers Pvt. (QBD) was reviewed and
consulted for technical information relatedthe sulproject. Awailable published literature,
documents and maps ¢'s topographic map with scales 1: 50,000, land use maps, aerial
photographs, cadastral survey maps, Google maps etc.) relatedsuhqihgject area were
alsoreviewed.Previously studied environmentadsiessment reports of hydropower projects
and other related projects (EIA of Dudhkoshi 4 and 5) weveewed Solukhumbu District
Profile, 2072 BS, Rural Municipality Profile of Khumbu fdaghamu 2076 BS, reports
published by Central Bureau of Statist{€BS) etc. were used for collecting existing rural
municipality and district level information on physical, biologicaldasocieeconomic
environment. Climate related data were sourced from Department of Hydrology and
Meteorology (DHM)andrelevantwebsite(mateoblue.com Other information werebtained

from SNP Office, Department of National Parks and Wildlife Conservation (DNPWC),
UNESCO, RAMSAR, Birdlife International, WWF, IUCNCIMOD, other line agencies,
related NGOs and so on.

Topographic angedogical maps of the subproject area were reviewed to collect information
about landuse, topographygeology and other features. Study of climdéta ofthe study

area was done by analyzing the data of the nearest meteorological station and monitoring
staion at. Other information such dsydrology and Sedimentation, Geology and Seismicity,
Watershed etc. will be collected referring from the secondary sources such as topographic,

Shttps://www.aepc.gov.np/uploads/docs/mekimla-mini-hydro-subprojectd42-kw-termsof-referencetor-for-
environmentabndsocialimpactassessmerdsiastudy1643344225.pdf
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geological and seismic hazard maps auiproject technical reports and ddiase of DHM
etc.

The information on forest and wildlife were obtained frita MoFE, SNR DNPWC, other
institutionsand research papetaformation on population dRural Municipality, household
size, maldemale ratiowere collected from Central Bureau of Statistics (CBS). Socio
economic and cultural informationnfrastructures, ethnicity, schoobsnd development
activities in the subproject aregere collected fronRM/district profile.

Relevant laws, acts, rules&gulation, policies, guidelines, strategies were reviewed in order
to avad any form of norcompliance.The published literatures on the biomass, flora and
fauna, rare/endangered/protected species in and arousdifiteject area weresviewed.To

justify to the local concerns and local information available in the secondary literatures,
officials of the local and district level, particularly Rural Municipality, District Coordination
Committee, Sagarmatha National Park and Buffer ZGoenmunity Forest Use Groups
(BZCFUG) were also consulted to seek sipecific information of thesulproject area.
Furthermore, the local and national institutions working instiigroject area were consulted

to verify thesulproject specific information related to enviroental and social aspects.

1.3.2 DATA COLLECTION BY U SING CHECKLIST/MATRI X AND
QUESTIONNAIRE

Data on settlement information, wildlife and mtimber forest products (NTFPs) were

collected through checklist asémi structureuestionnairesXnnexV, VI, & VII).

1.3.3 FIELD ASSESSMENT: OBSERVATION AND PHOTOG RAPHS, SAMPLING

1.3.3.1 PHYSICAL ENVIRONMENT

In order to collect baseline information on the physical environment, field investigation along
the proposedsubprojectarea was carried oufThe information on dnd use patterns,
topography and soil erosion werellectedthroughconsultationdirect observation and field

mapping.

Water samplevas collecied fromtwo locationson 17 Nowember2021(1 Mangsir 2078)-
headworks area ofMMKMHP and drinking water supplat Monjo settlement The water
guality analyss was carried ouftor sixteen differenparameterg6 physical,9 chemical and
microbial parametersh Nepal Academy of Science aiidchnology NAST), Annex X. The
RT-911A Mini Sound Level Metewas used taneasure the sound pressure level at two
locations (headworks and powerhouse) for noise quality addition, the air quality was
assessed based on direct observalibe. slope stability and landslides, fan deposits and rock
fall within the sulproject ara were studied thorough site observatimpngeologist during
DFS andonsite delineation in mapsvhich was reviewed and verified by the third party
Independent Geological Specialidiloreover the information onflooding events (using
HYDEST method)Glacier Lake OutburstFlood (GLOF) events, seismic history, landslide
events and locations and land degradation process etc. were collected through discussions
with local communities.

1.3.3.2 BIOLOGICAL ENVIRONME NT

The information on faundlora, protected, rare and endangespdcies and sensitive habitats
in the sulproject areas were collected through site visit and transect walk sxisying
situation and possible impacts on wild fauna were studied in relation to rskijafoject
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implementationForest inventory was done through purposive sampling with nested quadrate
methods within thesulproject area to estimate number of tree and volume of timber to be
cleared. Local people of treilproject impact area were consultedcollectinformationon

use and management of foressources includingvailability and use of NTFPs as well as
Medicinal and Aromatic PlantdViAPs), ethnabotanical importance of the plant species,
problems encountered in use and management of forest resauildbe gossible impacts of

the project on the local flora.

Periodic consultationsvere done with SNP officials (Chie€onservation Officerand
Assistant Conservation Officer representatives of RM and BZMC, ardcals about
presence of fish in the Monjohola. SNP management pigrannual report of SNP and other
literatureswere also referred for information on fisheriddased on the reporting indicating
absencef fish, which might be due to high slope gradient, altitude and extreme cold water,
sampling wasnot done for the presence of fish.

Agro-biodiversity of thesulproject area is mrded in a data sheefr{nex VI) through
consultations with local informantkfformation on availability of fauna was also collected in
consultation with local informants, members of forest user groups and other knowledgeable
locals.Interaction withrelevant government organization sishMoEWR] MoFE, DNPWC
SNP,BZUC, RM and nontgovernmentabrganization such as UNESCO Nepal Offaed
ICIMOD was done for wildlife diversity and terrestrial as well as aquatic flora and fabea.

loss of protected, rare and endangered species based on the CITES Appendix, IUCN Red
Data and Governnm¢ of Nepal protected lists were enumerated in the field throughout the
sulproject area.

Forest and Vegetation

Forest inventory was done with purposive sampling in the areas whigneject structures
and facilitiesare proposedBroadly the samplings @e done in2 sites - i) intake and
headwork sitandii) Penstockalignment

Monjo Khola Mini Hydro SubProject Lo

Sampleg Povey

9 Samping Pt

i1

Figure 1: Sampling points along te headworks and penstock
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Plot Design:

Nested quadrate was prepared in each sampling point. Initially 20%x2quare shaped tree
plot was prepared for tree. Then 5x5 sguare plots for shrubs and 1xX2sguare plots for
herbs were laid down at the centre of 20x2Daintree plots Figure 1). Thus 3 plots were
laid down in each sampling points. Altogether 27 samgppoints were laid down. Thus, a
total area of 10,800 fior tree, 675 rhfor shrub and 27/mfor herb were surveyed. All tree
species having DBH greater than 10 cm were considered within 20%pdtmDBH and
height of all trees were measured with théphef DBH tape and clinometer respectively.
Crown cover percentage of trees within the sampling plots was estimatedly for the
determination of stocking of forest. Number of all shrub species having height greater than 10
cm, and tre species with ks than 10 cmBH and greater than 10 cm height were studied
within nested quadrate of 5x5’nSimilarly, the number of all herb species and seedlings of
shrub and tree with height less than 10 cm were counted in AR&sted plot.

Stand Size:
The stand size classification is presentedable 1 The classification has been modified

based on Forest Inventory Division (FSRC, 1995).

Table 1: Stand size classifications

Symbol Stand Size DBH (cm)
1 Poles 10- 25
2 Smallsaw timber >25-50
3 Large saw timber > 50
M o Sm L ey
lem
fm
Hom

Figure 2: Plot Design (Nested quadrate plot)
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Tree Volume:
Basal area and heigbf treeswere measured for calculation of standing trees trunk volume.
This was estimated as

Yi QQweé a64Q©ééeéeé. . (i)
Where, BAis basal area at 1®eter height, which isO, where r is radius (in meter) at 1.3
m height of the tree and H = height (in meter) of the tree (R6F1).

Timber and Fuelwood Volume:
Timber volume is calculated as folloBoF, 2061)

YQO WEIG O GV DR a6 ald dafQvweeééé. . (i)

Where, tree volume is from eq. (i) and quality of tree is based on(ZdH). If the tree is of
1%t class, treeolume is multiplied by 2/3, while 1/2 fof'%class tree and 0 fof%Xlass tree.

Fuelwood volume is calculated as follovizog, 2061):
"00 QA DAEEND ™0 DR & 6 Al O AEVX QA | OwE & CR®E (i i i)

Where, tree volume is from eq. (i) and quality of tree is based on(ZdH). If the tree is of
1%t class, tree volume is multiplied by1/3, while 1/2 8t @ass tree and 1 fof%lass tree.

Tree Biomass:

Tree standing volume was multiplied with its dry wood density to get stem biomass of tree.
Using stem biomass, branch biomass and foliage biomass were calculatedatisiruj
branch to stem biomass and foliage to stem biomass for various species (H888N, 1

YO BEQE d O {Yi DR & 6 DR € VQE i€@écE é. . (i Vv)

Where, tree volume is from eq. (i), and tree wood density was obtained from various sources
such adDoF (2010), Sharma E.R. and Pukkala T. (1990)Masdter plan for forestry Sector
(HMGN, 1988).

Vi @DE G GIYiO BOQE G OB 1 OEOAEQE 6 GIDIQBME a&ééeéeée. . (V)

Importance Value Index

The dominancy of any species in an area is estimated with respectrpdtdance value
which is the combined effect of relative density, relative frequency and relative basal area.
The basal area is replaced by coverage in case of shrubs and herbs.

Do@$ 2&2"1T @#M888&e. . (vi)
Where,
RD = Relative Density
RF= Reldive Frequency
RBA = Relative Basal Area (for tree)
RC= Relative Coverage (for shrubs and herbs)

Density:
Shrub/Herb density is calculated as follows;
OQei V&M —Gpnagéeééeeéeée. (vii)
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Where,
| = Total number of individuals
A = Areaof each sampling plot
N = Total number of plots
YQa w®0Qo QROow—C0prREEE. .. (Viili)
Where, D = Density of an individual species; TD = Total density of all species

Frequency:

Ol QRO QebpTETE 6 éé€ééé. (i x)

Where,

E = Encounter (Total Number of plots in which an individual species occurred)

N = Total number of plots

YQ& 00 Q0 QOPQR6RNae®W®EE. (X))

Where, F = Frequency of an individual species; TF = Total frequency of all species

Coverage:

OEDI O RQ #reééeeeéeééeéeée. . (xi)

Where,

Cl = Coverage of an individual species in a sampling plot

YQa w0V QI B QR—8pE®éeée (xii)

Where, TCI = Total coverage an individual species; TC = Total coverage of all species

Basal Area
0 Wi @I0'Qa —8888888888 (xiii)

Where,
d (m) = diameter at breast height of an individual tree

YQa o ®O&KGQ —8pEm®. . (xiii)
Where, TIBA = Total basal area of an individual tree; TBA = Total basal a@atodes

Wildlife and Avian Fauna

Information on wildlife (including mammalianherpetofauna and avian fauna) of the
sulproject area was gathered using both direct and indirect methods. Direct method involved
transect walk which was proposed on observing status of wildlife in forest and immediate
surroundings withirsulp r o j ect 6 s I mp begetofaanaedabirdsspotied aland s |,
the route and information on thehabitatwere recordedMoreover, identification of pug
marks/footprints, droppings/pellets, ground digging and uprooting, tree scratching and
marking, animal remains such as skin, fur, feathers, and cascasgellings such as nests,
holes and burrows etc. were used in order to document presence of particular wild animals,
herpetofauna and birds. Calls and singings of birds were recorded as far as identified. The
collection of the wildlife specimens was dgad out whenever possible and photographs were
taken of uncollected items for the purpose of identification of specimens.iigoamation
wasalso validated by means of consultation with local informants. Special faunal record data
sheets were prepared darused to record faunal presence, their abundance and other
associated features in the project ardanex VII. Additional information on animal
presence, movements issues &oenan wildlife conflicts were obtained by using indirect
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methods i.e. discussisrwith a range of stakeholders that included local pe@N&, RM
BZCFUGs etc

Fish

The water bodies have cold temperature and low nutrient contents. This prevents the high
elevation lakes, streams and rivers from supporting a high diversity of atiteatiSNP,

2016). The snowed Dudtkoshi originating from the Himalaya is the main aquatic habitat in
the Khumbu region. However, there is no evidencdishf in Dudhkoshi River system in
Khumbu region due to iegold temperature (SNP, 26). The representatives frol8NP,

Buffer Zone Management Committee, R&hd local people were also consulted regarding
availability of fishesin Monjo Khola and Dudkoshi River. Not any primary datawas
collectedon fishes based on the reporting of npnesencef fish.

1.3.3.3 SOCIO-ECONOMIC AND CULTURA L ENVIRONMENT

Data on socigeeconomic status and cultural aspects were collected from direct and indirect
impact areas. The methods utilized for collection of secianomic data from the primary
sources include followig:

Household survey: Household (HH) surwegsconducted in direct impact zone and indirect
impact zone of the subprojedty using structured questionnaires to obtain baseline
information on demographic and educational status, ownership patterns mngréatices,
energy sources, basic health conditions, common diseasesnetex VIII .

The information on socieconomic and cultural activities as well as customs & tradition of
the subproject area was collected by conducting Focus Group Discussi@) (#ith
relevant stakeholders such BECFUC, wardoffice of RM, women groups etc. In addition,
Key Informant Interview (KIl) was conducted to collect the information on settlements
Annex IX.

1.3.4 LABORATORY ANALYSIS OF COLLECTED SAMPLE OF WATER

Water samplavere collection at two locations headworks area diKMHP and drinking
water supply at Monjoettlement Laboratory analysief thus collected watewas carried out

for the analysis oflifferent parametersAnnex X. Direct observatiorand measurements of
sound pressure levatere doneat two locations (headworks and powerhouse) for noise
quality on17 November 20211(Mansir 2073 Data collection on air quality was done by
indirect assessment

1.3.5 METHODOLOGY FOR IMPA CT IDENTIFICATION, P REDICTION AND
RANKING
The information collected from different sourosas processed and analyzed according to
the physical, biological, socieconomic and cultural environment within the Zooke
Influence (Zol). The secondary dateas used as the major source for vieation and
validationof primary datacollectedduring the field survey. The generated information from
the primary sourcewereanalyzed and tabulated. The likely immaatereassessed covering
both adverse and beneficial ones.

Based on identificationfdhe potentialimpacts, their predictionsave beermlone to forecast

the changes in local environmeiithe \arious methods,such as trend analysis, cause and
effect relationship, expert judgment, @ere used for impact predictiomhe environmental
impacts were evaluated on the basis of guidelines given in the National EIA Guidelines
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(1993), based on the magnitude, extent and
experiences from the similéypes ofsubproject wereadopted for the quantificatn of the

impacts. If the impact lasts up to 3 yedris termed as short term (ST).itfcontinues for 3

to 20 years its termed as medium term (MT) and if it lasts beyond 20 yeassansidered

as long term (LT). The impact which will occwithin the sulprojectis termed as site
specific (SS) and which goes up to municipality ladgeermed as local (Lo) and which goes

up to more than two RMs or Municipalitiestermed as regional (RdYloreover,the impact

which is irreversibleis termed as hig (H), which is in partly recoverable in long rim

termed as moderate (M) and which is reversibtermed as low (L).

The impact which has direct effeisttermed as direct (D) and which has indirect effect
termed as indirect (I). For the impastaduation the matrix method with numerical rankiag
used for the quantitative ranking of the predicted impacts.

Table 2: Numerical scales as proposed in the National EIA Guidelines

Magnitude Score | Extent Score Duration Score
High/Major 60 Regional 60 Long Term 20
Moderate/Medium 20 Local 20 Medium Term | 10
Minor/Low 10 Site-specific 10 ShortTerm 05

(Source: National EIA Guidelines, 1993)
The cumulative scores on this analysis have been used to decide the significance of the
impacts.Table 3 below depicts the cumulative score of level of significance

Table 3: Cumulative scores of level of significance

Total scores Significance of Impacts
Upto 44 Insignificant
4574 Significant
Beyond 74 Very significant

(Source: National EIA Guidelines, 1993)

1.3.6 PREPARATION OF DRAFT REPORT

This ESIA report has been prepateased on detailed environmental and social assessment
of the subproject anthcorporating the issuegdinionséuggestionand feedbacks received
during the public hearing and consultation with relevant stakeholders.

1.3.7 PUBLIC CONSULTATION, DISCUSSION, INTERACTION AND PUBLIC
HEARING , DISCLOSURE OF DRAFT REPORT

The onsultation andnteractionwith locals wereconducted from the planning phasetioé

sulproject. Most of the discussions were informal. Interaction ,v8tHP,Womerd §&roup,

BZCFUG, monastery, héh institution, schooland othemrelevantstakeholdersvere made

during affixation of public hearing notice.

Similarly, a public hearindor the proposedMKMHP was done oril November 2021256
Kartik 2079. Before the public hearing, a public notice was published in Arthik Abhg/an,
National Daily Newsgpaper published from Kathmandu mentioning Time, Place and Date of
Public Hearing Annex XI. Similarly, a public notice from local FM wasred forthe same
Annex XIlI. Public hearing commenced with information dissemination on pr@gadt
subprojectintroduction, sulproject activities, potential environmental and social risks and
impacts, augmentation and mitigation measures, responsible agencies, totalcosijend
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financial mix. Additionally, the participants were also made aware that any suggestion and
concerns regarding theutproject to be shared witlocal field coordinator of the ESC@.

total of 44 people participated in the public hearidgnong tle participants13 were female

and 31 were malé&Vith respect taethnicity, 31 participants were Sherpgk3 werefrom other
ethnic community (Rai4, Tamang 2, Magar 1, Newar: 2, Bahun/Chettri: 5Meeting
minute of thepublic hearing has begireparedand presentedn Annex XIII. Major issues

raised during the public hearilage adollows:

Table 4: Issues Raisedluring Public Hearing and Responsdrom the ESCO

SN | IssuesRaised Commitment from ESCO | Remarks

1 Priority  to locals  for | First priority will be given
employment to locals as per the

capacity and skills.

2 Investment Opportunities for | Opportunity for investmen
Locals will  be provided at

appropriate time t¢
residents in form of loca
shares.

3 Provision of Minimum Tariff | Appropriate Tariff will be
for Affected People 0| fixed after negotiation with
Households locals.

4 Provision of free electricity fo| This issue will be discusse
social and cultural institution| with board members ohé
such as school, Gumba etc. | company and appropria

solution will be sort out.

5 As it seems that previoy Provision will be made ft(
survey has not included th distribute electricity to eac
households of Geringma at and everyhouseholdfrom
Skangding, households fro| Jor Salle to Muse.
these settlements should
involved in distribution off
electricity

6 Energy @mand of eacl Has already been collecte
households should b
calculated.

7 Information has to be given 1 Will be notified to locals in
locals how they get shares fro appropriate time.
proposed subproject.

8 Issues of private lanshouldbe | This issue will beaddresseq
settled down. at mutual understandin

and negotiationESCO has
proposed three modalitig
on compensation to prival
land These are as follows:
i) Purchase the
land
1)) Convert the)
value of land to
local shares
iii) Long term
lease of the
land
The rates of the land will b
fixed with mutual
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SN | IssuesRaised Commitment from ESCO | Remarks
understanding between tk
ESCO and the land owner
9 There should be clear about t| Issues of existingld micro | Peltric setis already closeq

effects of subprojects o
existing old micro hydro
projects and peltric set anq
mechanism of
settlement/management

these issues

hydro projects and peltric
set will be addressed wit
appropria¢ alternative.

and ESCO has already mal
an agreement with all
existing micro hydro
management committee
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2 DESCRIPTION OF THE SUBPROJECT

2.1 GENERAL INFORMATION O N THE SUBPROJECT

The Monjo Khola Mini Hydro Subproject is a Greenfiedditprojectandis a runoff-river
schemewhich will use water from Monjo Khola.The subprojecwill provide electricity
facility to 582 households idorsalle, Chyuma, Byankar, Tok Tok, Thulo Gamela, Pmakdi
Sano Gamela, Chermading, Ghat, Thadakoshi, Chheplung, and Chaurikfitagas of
Ward No. 3as well as Muse village of Ward No Phe subproject is planned to develop 942
kW capacity releasing 10% of minimum monthly flow as peDi r ect i ve on
I nfrastructure Construction ahd Operation
2.2 LOCATION AND ACCESIBILITY

2.2.1 DESCRIPTION OF LOCAT ION

The component®f the subprojecthavebeen proposetb implement in Monjovillage, Ward

No. 3, Khumbu Pasatigamu Rural Municipality, Solukhumbdistrict, ProvinceNo.-1 and

the powergenerated will be distributed &l HHs in Ward No. 3 andMuse village in Ward

No 2. Geographically, the proposed subproject lies betw2e6'00"N to 27°46'30"N
latitude and 86°320.00"E to 86°44'30.00"E longitud@&he elevation within the subproject
area varies between 2744 m to 296@msl.

Major subproject components such as headworks (including intake, desanding basin) and
some part of penstock pipe are proposed to be aatdhe left bank of Monjo Khola while
remaining part of penstock, tailrace and powerhouse facility as well as the switchyard station
are proposed to be located on the right bank of Monjo Khola, which is a tributary of
Dhudtkhosi River.

The subprojecsite can be reached via aeroplanetafg_ukla and then by foot or helicopter
from KathmanduFlight from Kathmandu to Lukla takes around 30 minutes. From Lukla, the
site is either accessible by helicopter or on foot. Travel on foot from Laldabproject site

is 13 km. Construction raterials anclectromechanicatquipmentcan be transportetd the
subproject site either by helicgp or mules.Alternatively, the subproject site can be
accessed by road along with walk on foot.n#otorable rod of 216 km fromUdaypur
connects to Salleri bazadistrict headquarteiFrom Salleri Bazaar there is seasonal road to
Buksa which is 48 km. From Buksa, the subproject site is accessible either by helicopter or
on foot. Travel distance on foot from roaddéBuska)via Luklato subproject site iaround

45 km and requires 3 days for a loaded porter. From Lukla to Monjo, it is abdun 8ot

trail.

6At least 10% of the monthly discharge should be released to river/stream in order to generate electricity using rivém/$egamal
Parkes and Conservation area.
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| Ward No 3 of Khunba Pasaag Ladena RM

-

Khumbe Fasag Lahms Ruoal Municipabny

Db e

Ragrwn Mrasew

INsaricts in Pewn lnce No |
Solukbembu District ( Seleciedy

Figure 4: Subproject Location on Google Earth Map
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2.2.2 SUBPROJECT AREA OF INFLUENCE

The subproject area consisting of the subproject site and the area that will be impacted due to
the construction and operation activities of the proposed subproject is defined as the Area of
Influence (Aol). The Aol is classified into two areaBirect Impact Zone (DI1Z)and Indirect

Impact Zone (11IZ§ - based onthe nature and the extent of the mup of construction and
operation of subproject components.

2.2.2.1 DIRECT IMPACT ZONE ( DI2)

The DIZ of theMKMHP area consists of the subprojsttuctures and facilities that will be
directly impacted due to the construction and operation of the subproject such as headworks,
powerhouse, penstocknaterial quarry sitedabor camp material storage houssnd T&D

line. In terms of headworks and pesiouse, 100 m around the structure and in terms of
penstock and T&D line@m around the structure will be taken as the Direct Impact Zone, all

of which are in Ward No. 3The t er m fi Cor is alsB used te imply theraresa 6 6
fenced off for safeguding of various structures and facilities as well as the area permanently
acquired by the subproject.

" The areas to be disturbed as a result of construction and installation activities of the minihydro project components.

GoN, 2018. Hydropower Environmental Impact Assessment Manual, Ministry of Forest and Environment

8 Factors not directly affected by project activities and associated facilities / ancillary elements, but which could Iyotspigience
beneficial / adverse impacts from the project or may raise community expectations / concerns of such impacts.

GoN,2018. Hydropower Environmental Impact Assessment Manual, Ministry of Forest and Environment
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2.2.2.2 INDIRECT IMPACT ZONE (l1Z)

The Indirect Impact Zone (l1Z) dflonjo Khola Mini hydrois the surrounding area around the
DIZ, where the indirect impaatf the construction and operation activities occurs due to the
movement of the workers, transportation of construction materials etcertireareaof Ward

No. 3and Muse villagef Ward No. 2 oiKhumbu Pasanglhamu RN&as been taken as lIZ

2.2.3 NEARBY COMMU NITIES AND FORESTS, ENVIRONMENTALLY
SENSITIVE AREAS, AND HERITAGE SITES
The nearest settlement from power generation infrastructure is Moltgge, mostly
dominated by Sherpa ethnic community. Other settlements where generated power will be
distributedare Jor Salle, Chhamuwa, Benker, Tok Tok, Ghattekhola, Jamphutte, Rangding,
Gumela, Thulo Gumela, Sano Gumela, Phakding, Chhermading, Chhusherma, Ghat, Lowa,
Thado Koshi, Teka, Nachipang, Chheplung, Bosum, Chaurikharka, Chaurikharka (Dhunge),
Muse andMuse (Bakudingma). All the settlements except Muse lies in Ward3 of
Khumbu Pasaripamu RMand Muselies in WardNo. 2 of same Rural MunicipalityThe
distance to each settlement from the subproject site is present&édbla 23. In all
settlements, Iserpa is the dominant ethnic community. Other caste/ethnic groups are very
less. Rai, Tamang, Magar, Chhetri and others are few and most of them have migrated for
trade. Withinsubprojectarea there are five buffer zone community forests (BZEFs)
Himalaya BZCF, Pemachholing BZCF, Kongde BZCF, Red Panda BZCF and Muse BZCF.
Himalaya BZCF lies in power generation as well transmission distribution line areas while
others along the transmissidrstribution line areas. The direct impact area on the forest is in
the power generation ardéacationas the transmission linese underground along the foot
trails except river crossing areas. Therefore, the subproject will directly impact the Himalaya
BZCF. The subproject area lies in buffer zone of SNP, which is itself the World Heritage Site
under criteria (vii).
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2.3  SALIENT FEATURES

The salient feature of the proposed subproject is as fgllows

Table 5: Salient feature of the Subproject

1 Location

Province 1
District Solukhumbu
Gaunpalika Khumbu Pasanglhamu Rural Municipal

Ward No. 3

Subproject Boundary

27°46'00"N to 27°46'30"N
and
86°43'20.00"E to 86°44'30.00"E

27°46'15.20"N and 86°44'15.80"E, elevati

Intake 2960 ams|

Powerhouse 27°46'15.00"N and 86°43'20.18"E, elevati
2744 amsl

2 General

Name of River Monjo Khola

Nearest Town Lukla (9.5 km)

Type of Scheme Run of River

Gross Head 21550 m

InstalledCapacity 942 kW

Annual Energy

7,243,292.16 kWh

3 Hydrology

Catchment Area at Headworks Site

43.26 kni (Total), 18.83 kr(>5000 m)
24.43 kmi(A> 2960, A < 5000 m)

Measured Discharge

447 Ips (5 March 2020)

Design Discharge (£§3»)

0.560 m3/s

Design Flood
(2in 100 year)

15 m3/s (Intake) , 31 m3/s ( Powerhouse)

Compensation flow

10% of discharge of driest month (Min)

4 Diversion Weir
Type Concrete gravity type weir
Length 8.5m
Height 1.45m
Crest level El. 2960.50 m
3 Intake
Type Bottom/Drop intake
No of Orifice 1 No.
Size of trashrack 6.0m (L) x 0.71 m (B)
Inclination of trashrack 15

6 Gravel Trap

Size (L x B x H)

6mx15mx215m

-20-|Page




ESIA of Monjo Khola Mini Hydro Subproject

Bed load size to trap

2 mm

7 Approach Canal
Type RectangulaRCC canal
Length 24m
Size (B x H) 0.7mx1.3m
Bed Slope 1:100
8 Desanding Basin cum Forebay
Type Conventional with head pond
Size (Lx B x H) 285mx3.2mx2.34m
Number of Bay 1 No.
Nominal size of trapped particle 0.2 mm
9 Penstock Pipe
Type Mild Steel Pipe (Exposed & Buried)
Internal Diameter 600 mm
6 mm thick 532 m long
. , 8 mm thick 182 m long
Pipe Thickness :
10 mm thick 650 m long
12 mm thick 46 m long
Branch pipe MS 300 mm dia, 12 mm thick 10.00 long
(Each)
Total Length of the pipe 1410 m
No of Anchor Block 44 Nos
10 Powerhouse
Type of powerhouse Surface Type
Size (L x B x H) 21mx8.73mx6.7m
Turbine Axis Level El. 2745.00 m
11 Tailrace Conduit
Type Pipe and Canal
Canal Size (L x B x H) 2471 mx 0.66 mx 0.82 m
Pipe MS 600 mm dia, 6 mm thick, 47.22 m long
12 Turbines
Type Horizontal Shaft Pelton Turbine Double Jet
Number of Units 2 No.
Discharge per unit 0.280 ni/sec
Rated Output (Mechanical) 496 kW X 2
Synchronous Speed 1000 rpm
Rated Net Head 204.99 m
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Rated Efficiency at 100% Discharge 88%
13 Generators
Type 3-Phase, Synchronous, Brushless
Rated Output Capacity per Unit 650 kVA
Rated Efficiency 97%
Frequency 50 Hz
Rated Voltage 0.4 kV
Number of Poles 6
Speed 1000 rpm
No of units 2 Nos.
14 Governor
Type EI_ectronic, F_’ID Oilhydraulic, seHclosing
without electric power
No of units 2 Nos.
15 Transformer
A. Power Transformer
Type ONAN Cooling,YNynO, 3 phase
Rated capacity 650 kVA
Voltage ratio 0.4/11 kV
Efficiency 98%
No of units 2 Nos.
B. Distribution Transformer
Type 11/0.4 kV, 3phase, oil imme_rsed, copp
owned AVR with parallel operation
150 kVA- 2 Nos
125 kVA-5 Nos
100 kVA-1 No
Rated Capacity 75 kVA-3 Nos
50 KVA-3 Nos + 1 No as Station Transform
50 kVA-1 No
16
Transmission & Distribution line
Total Length of 11 kV underground lin
(underground PVC sheathed armored 3 ¢ 16.00 km

70 sq. mmaluminum)
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Total length of 11 kV overhead line durir
river crossings (Dog ACSR)

0.80 km

1.1 kV 120 sg.mm. 4 Core XLPE Insulat
Unarmored Aluminum Cable

8.00 km

1.1 kV 95 sq.mm. 4 Core XLPE Insulat
Unarmored Aluminum Cable

6.00 km

1.1 kV 35 sg.mm. 4 Core XLPE Insulatg
Unarmored Aluminum Cable

10.00 km

17 Switchyard

Type Indoor, Single Bus Configuration, 11 kV
Dimension 3.55mX6.32m
Location Inside Powerhouse
18 Load Center
Ward No 3:
i Bosum 9
i Byankar 43
i Chauri Kharka 34
iv Chaurikharka (Dungde) 54
v Chesurma 12
Vi Chheplung 59
vii Chhermading 6
viii Chyuma 25
X Ghat 40
X Ghattekhola 4
Xi Jamphutte 8
Xii Lowa 5
Xiii Monjo 59
Xiv Ngamateng 6
XV Phakding 56
XVi Rangding 13
xvii | Teka 5
xviii | Thadokoshi 17
XiX Tok-Tok 26
XX Thulo Gumela 32
XX Sano Gumela 25
SubTotal (Ward No 3) 538
Ward No 2:
[ Muse 40
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i Muse (Bakudingma) 4
SubTotal (Ward NO 2) 44
Total | 582
19 Power and Energy
Type of Power Plant Run-of-river
Design Discharge 0.56 m3/s
Total Gross Head 215.50 m
Rated Net Head 204.99 m
Installed Capacity 942 kW
Total Annual Energy 7,243,292.16 KWh

20 Subproject Cost Estimate

Total subproject Cost with VAT an

Provisional Sums and IDC NRs.571,611,140.45

Cost Per kW NRs. 606,805.88

Tariff Rates NRs. 11 for HH and NRs. 18 for Enduse

Net Present Value (@ 6% discount factor] NRs. 196,916,550.75

Subproject rate of return 10.72%
Equity rate of return 13.18%
B/C Ratio 1.32
Payback 8 years
21 Financial Mix 18 Months
AEPC Subsidy (23.86 %) 136,374,000.00
ESCO Investment (20.00%) 114,322,228.09
Bank Loan (56.14 %) 320,914,912.36
22 Construction Period 18 Months

2.4 TECHNICAL ASPECTS

2.4.1 SUBPROJECT COMPONENTS

Water of Monjo Kholawill be diverted by constructin®.5 m long and 1.45 m high diversion
weir during construction of headworke generate annual averagellableenergy of about
7,243,22.16 kWh. The major civil components of ttseitproject are as follows.

2.4.1.1 HEADWORKS
The headworks of the proposed subproject are situated at alikin upstream from the
confluence of Monjo settlement.

) Diversion Weir
A permanent concrete gravity type weir is provided across the river to divert the required
flow through the intake. Thength of weir is 8.5m and its crest level is fixed at 2960.50 m
amsl. The bed level of river at upstream side of weir is 2959.&mhsh and at downstream of
weir is 2959.35 m amsTIhe high flood level at weir is 2961.38amsl for flood discharge of
15 m¥/s at 100 years return period. The platform level for gates operation is fixed at 2962.38

-24-|Page




ESIA of Monjo Khola Mini Hydro Subproject

m amsl.Upstream apron of 1.B length is provided whereas downstream apron is of length
7.3m.

i) Bottom Intake
As the gradient of river is steep, the bottom intaker@eposed for the diversion of water from
river. The length of trashrack provided along the axis of weir is 6m and the inclined width of
trashrack is 0.71m. The trashrack is capable of diverting 0367ahdischarge which is 20%
more than the design turg discharge (0.56 #s). The normal water level at intake is fixed
at 2960.50 namsl.

iii) Approach Canal
The diverted water from intake is carried through approach canal to the gravel trap. The
width of canal i9.7m and overall depth is 1.3mh& length otanal is 2.4 m.

iv) Gravel Trap
The length of gravel trap is 6m, width is rband average depth is 2.15m.The normal water
level at gravel trap is 2959.80 m amsl. Side spillway of length 4m is provided at gravel trap to
spill the excess flood discharge. Ttrest level of spillway is fixed at 2959.85 m amsl. The
size of flushing gallery provided at gravel trap is 0.4m x 0.4m. The inlet transition of length
1.5m is provided whereas outlet transition of length 0.9m is provided.

V) Desanding Basin
The length obasin is 28.5m, width is 312 and average depth is 2.84The design size of
particle to settle at desanding basin is . The inlet transition of length 4.7@ is
provided to maitain the steady flow at basifihe size of flushing gallery provided ladsin is
0.4m x 0.4m. The bed slope of 1:50 is provided at basirthe end of desanding basin,
headpond of length 2m, width 3.2m and depth 3.02m is provided to maintain the adequate
submergence depth for penstock pipe. The normal water level at heddpuoathtained at
2959.71 mamsil.

2.4.1.2 PENSTOCK PIPE AND SUPPORTS

Mild steel penstock pipe with internal diameter 600mm and length 1410 m is proposed for
conveying water from headpond to the turbine. The thickness of pipe varie$ fmam to
12mm. After bifurcéion, two manifolds of 10n length and 300nm internal diameter is
provided. Anchor blocks are provided at each horizontal and vertical bends to restrain the
forces generated at bends. Total 44 numbers of blocks are provided (includingtimfuand
brarches) in the syroject.

2.4.1.3 POWERHOUSE AND TAILR ACE

i)  Power House

The powerhouse is located near Monjo Village on left bank of Kasti River. The
powerhouse contains two units of turbine and generator, associated electrical and mechanical
equipment and a nr@genance bay. The powerhouse is surface type and is located at an
elevation of about 2744 m. It contains two units of horizontal shaft Pelton turbine which
drives a generator and generates a power of 471 kW each, with total installed capacity of 942
kW. The dimension of the powerhouse is 21m x 8mi3x 6.7 m. The floor level of
powerhouse is fixed at 2744.40 m amsl elevation and the turbine axis level is at 2745.00 m
elevation.
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i) Tailrace

The water form two units of powerhouse are conveyed to Dudh KRsiar through
combination of tailrace canal and pipe. The length of tailrace canal is 24.71m and that of pipe
is 47.22m. The bed slope of 1:200 is provided for tailrace canal. Tailrace canal have width of
0.66 m and overall depth of 0.82. The diameter fopipe used in tailrace is 60@m. At

outlet portion, gabion and boulder riprap protection are provided to prevent erosion of soail.

2.4.1.4 SWITCHYARD AREA

An indoorswitchyard of 3.55 m X 6.32 fimas been proposed for the transmission of 942 kW

of power. The gemated powers from two 650 kVA alternators are transferred to a 400 V
busbar. From this busbar two transformers of 630 kVA each are connected in parallel
operation and the power is fed to a single bus system of 11 kV. This bus system will be used
to transmi electricity in high voltage majorly through a high voltage underground cable. The
transformers, transformer protection system, CTs, PTs, isolators, VCBs and bus bars are
major equipment of the outdoor switchyard. The details of switchyard equipmentecan b
viewed in the electrical single line diagram of Monjo Khola Mini Hydro Subproject.

2.4.1.5 TRANSMISSION AND DISTRIBUTION LINE
In the DFS, the transmission and distribution network are designed considering the following
load centers:

Table 6: T&D along Load Center

. Power Allotted , kW
S-N. Entities 10| 15 | 20 | 25 | 30 | 40 | 'o@
1 Household 54 278 332
2 Small Hotel 75 75
3 Miduum Hotel 38 38
4 Big Hotel 24 24
5 Resturant 74 74
6 Social Institution 20 20
7 Hospital 1 1
8 Snooker House 3 3
9 Shops 9 9
10 | Ward Office 1 1
11 | Bakeries 2 2
12 | End Uses 3 3
Total Entities 66 427 40 1 45 3 582
Total Allotted Power 66 | 640.5 80 2.5 135 12 936

Further as a part of subproject, the power/energy to be generated at MKMHP will be
evacuated and distributed to the proposed Khufdsanthamu RM3 through a 40.80km

long transmission and distribution with 11kMnsmission line and 400/230 V as distribution
voltage. The transmission line uses only public land along with foot trails through
underground distribution system.
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Figure 9: Subproject Components on Topo map: QB1 and QB&present Quarry and Borrow Sites

2.4.2 ANCILLARY FACILITIES

a) Site Access
Site access shall be provisioned by using existing trails from Monjo to reach to various
subproject component sites. The details of the access trails are provideabla 7
hereunder.

Table 7: Site Access

SN Description Length Width of trall Remarks
1 Monjo to Powerhouse 150 m 4 it
2 Powerhouse to Headwork | 1.5km 4 it

b) Subproject Camps and Storage
One subproject camp (netire forebay location of existingld Monjo Khola Micro hydro
Project) is proposed to accommodate Contrac
supervising Engineer s anwlllbelbcatedianhe rightbank @ s st a
Monjo Khola on private land. A careful assessinis needed in the ESIA to understand
potential E&S impacts of the labor camp, its location, proximity to settlements and the way
workers will be managed.

c) Material Storage and Workshop
Material storage and mechanical workshops are located on the augiiob MonjoKhola at
the camp site.

d) Local Construction Material
Locd construction materiatequiremenwill be minimal as depicteth Table 8 andthe sites
have beendentified based on geological investigatibience, the construction matenvaill
be collected from theiverbankwithout disturbing theiverine ecology The identified sites
are temporaryand gproval for the ses will be taken from the RM beforstarting the
constructionwork.
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Table 8: Proposedconstruction material and burrow sites for MK MHP

. . Coordinate
SN | Site Code Location Capacity N E
1 | Sitel Headworks 3915 cu.m 27°46'15.14"| 86°44'15.06"
2 | Site-2 Powerhouse 659 cu.m 27°46'14.80"| 86°43'19.61"
(Source DFS)

e) Batching Plants and Aggregate Crushing Plants
The facilities for aggregate crushing and batching plants will be located aeadwork and
powerhouse sites close to the active construction sites. These facilities will be operated with
provisions of air pollution control, noise control/arresting facilities, and water and waste
water management facilities. These will be terappfacilities to be demolished at the end of
the construction period.

f) Materials and Equipment Transportation
The construction materials and electromechanical equipmidnbe transported to site by
appropriate means of transportatiés. most of theexternal materials and equipment will be
bought from the factory (away from the Solukhumbu), they will be transported up to Buksa
by vehicle andhen airlifted to project site.

2.4.3 SUBPROJECT EQUIPMENT AN D CIVIL WORKS

Subpojectequipmenincludes mechanicand electrical. Mechanical includes penstock pipe,
turbine and governor. On the same way the electrical worlej@ipmentare generators,
transformers, transmission and distribution lines and switchyard. The civil warksles
diversion weir, intake, rqvel trap, approach canal, desanding basin cum forebay, anchor
blocks and powerhouse

2.4.4 SUBPROJECT OWNERSHIP
The sulproject ownership will bavith Monjo Khola Mini Hydro Pvt. Ltd., Kathmanda,
Tilganga, Bagmati Province, Nepal.

2.4.5 DESCRIPTION OF LAND REQUIRED FOR THE SUBPROJECT

An estimated land area of abouB3%.ha is required for construction of the subproject
components and provisioning for subproject facilisesong whictb.7 Hectorss public land

and 0.13hectorsis categorized asrpate land.Table 9 presents furthedetails abouthe
landsr equi red for the different subprojectos

Table 9: Estimated Land Requirement and Ownership for MKMHP

SN | Component Land Area | Acquisition (Temporary | Land _ Land Use
(Ha) or Permanent) Ownership
1 | Headworks 0.054 Longterm Lease Public Forest
Forest
: Public (Public)
5 Penstock 0.411 Permanent for Private lan (0.3380 ha) + Private
; : and LongTerm Lease for .
Alignment Public Private (Seasonal
(0.0730 ha) | Agriculture
Land)
Powerhouse, Agriculture
3 | Switchyard and 0.055 Permanent Private Land
Tailrace
4 | Spoil Disposal 0.05 Temporary (Short term Public Forest
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Land Area | Acquisition (Temporary | Land Land Use
SN | Component (Ha) or Permanent) Ownership
Sites Lease)
5 Quarry and 0.39 Temporary (Short term Public Forest
Burrow Sites Lease)
6 Works_hop and 0.08 Temporary (Short term Public Forest
Material Storage Lease)
7 Subpro_1ect camps 0.05 (Long term Lease) Public Forest
and offices
8 T_ransmlssmn 4.55 Temporary Public Trekk_mg
Lines Trail
9 Electrlc.pole 0.008 Long_ Term Lease for Public Forest
Installation Public
. Long term Lease from . Forest
10 | Weir 0.18 BZCE Public
Total 5.83

2.4.6 SUMMARY OF SUBPROJECT STRUCTURES AND OPERATING REGIME
Basically there will bewo types of structurepower generation and distributioBeneration
structures are confined from intake to powerho@eneration structurewill be at Monjo
while distribution structures spreads from Muse to Jor Salle.

Table 10: Subproject Operating Regime

1 | Subproject Location

Province 1

District Solukhumbu

Gaunpalika Khumbu Pasanglhamu Rural Municipal
Ward-3

Subproject Boundary 27°46'00"N to 27°46'30"N

86°43'20.00"E to 86°44'30.00"E

2 | Structure

Intake 27°46'15.20"N Monjo
86°44'15.80"E, elevation 2960 amsl|
Power House 27°46'15.00"N Monjo

86°43'20.18"E, elevatiod744amsl|

Transmission and Distribution Lines| 27°41'11.25"N to 27°46'45.74"] From
86°43'10.66"E to 86°43'21.05" Muse to
(Elevation range 2533 m amsl to 2810 Jorsalle
amsl)

(SourceDF9)
2.4.7 CONSTRUCTION, OPERATION AND MAINTENANCE ACTIVITIES

2.4.7.1 CONSTRUCTION ACTIVITIES

1 Preparatory works: Land acquisition, &sishment of construction facilities and
Arrangement of burrow area of construction materials
Civil works: Construction Activities of subproject components
Hydromechanical works: Fabrication, transportation, erection and testing of gates,
trash racks, pestock pipes etc., Civil works for steel structures and then the
installation works.
1 Electromechanical works: Equipment installation
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Transmission Line work

Commissioning of Power Plant

Institutional arrangement to implemdaMIMAP and conduct

Continuation of consultations with stakeholders and functioning of GRM

= =4 =4 -4

2.4.7.2 OPERATION AND MAINTE NANCE ACTIVITIES

Trial Operation/Staff training;

Defect liability maintenance;

Adjustments and provisions;

Final Bills and Completion Certificates;

Review of output;

Availability Declarations;

O&M Scheduling;

Continuation of consultations with stakeholders and functioning of GRM

=4 =4 =4 -8 _8_9_95_-°

2.4.8 HUMAN RESOURCES REQUIREMENTS (INCLUDING LOCAL AND
MIGRANT WORKFORCE)

It is estimated that about a total of 250 unskilend 100 skillechuman resourcewill be

involved daily during the peak construction period in two shifts. The details of workers and

their type (in terms of skilled, semiskilled and unskilled) are as follows:

Table 11: Details of Human Resources

SN Category Number Remarks (Migrant/Local)

A Skilled Human Resource 100 Migrant

1 Site Engineel 2

2 Overseer 3

3 Mason 35

4 Gabion Mistri 12

5 Welder 4

6 Iron Worker 10

7 Mechanics 2

8 Electrician 2

9 Supervisor, 5

10 Foreman 15

11 Painter 5

12 Carpenter 5

B Unskilled Human Resource 250 Local

1 Camp Worker 10

2 Survey Helper 5

3 Mechanics helpe 15

4 Watchman 2

5 Welder helper 10

6 Staff man 4

7 Tape man 4

8 Labor 200
(SourceDFS)
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n

Tablel2 Tent ati ve Human Resourcesd Mobilization i
Basis
Subproject Type of Human Resource Number Total
Period
Skilled 70
QL Unskilled & Semiskilled 180 250
Skilled 100
Q2 Unskilled & Semiskilled 250 350
Skilled 100
Q3 Unskilled & Semiskilled 250 350
Skilled 100
Q4 Unskilled & Semiskilled 250 350
Skilled 100
Q5 Unskilled & Semiskilled 250 350
Skilled 100
Q6 Unskilled & Semiskilled 200 300

* Human Resourcasill be mobilized on daily basis in two shifts during the construction period

2.4.9 CONSTRUCTION EQUIPME NT, MATERIALS AND OT HER SUPPLIES

(INCLUDING ESTIMATED NUMBERS/QUANTITIES)
Detail ofequipmentequired for execution of the proposed subpragegtven inTable 13.

Table 13; Construction Equipment

SN | Equipment Quantity

1 Jackhammer 5 Sets
2 Shovel 100 Sets
3 Pick Axe 50 Sets
4 Rammer 30 Sets
5 Sledge Hammer 20 Sets
6 Wheel Barrow 20 Sets
7 Chisel 20 Sets
8 Gloves 200Sets
9 Helmet 300 Sets
10 Rubber Boots 300 Sets
11 Auto Level 3 Sets
12 Measuring Tape (30 m) 10 Sets

(SourceDF9)

Approx. 783.73 miof concrete and stone masonry work of volume 287.58renestimated to

be required for the subproject constructi®and and stones are locally available materials

and will be collected from the quarry sites shown inFigure 9. The main construction
materials and their estimated quantity are preseagdxtlow;

Table 14: Estimate of Constructon Materials

SN | Construction materials Quantity Source
1 Cement (bags) 9,500 Factory
2 Aggregate (M) 900 Quarry Sites
3 Sand (m) 850 Quarry Sites
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D

Boulder Stone () 2,200 Quarry Sites

ol

Reinforcement Bars (ton) 63 Factory

(SourceDFY9)

2.4.10 POWER SUPPLY ARRANGEMENTS

As there is no National Grid, two diesel generator sets each with 10 kVA capacities will be
required at the headworks site and powerhouse respectively to meet the electricity demand of
the construction purpose and for lighting of comsion camps. Alternatively, a nearby
micro hydro of 50 kW (Monjo MHP) can be used for required energy.

2.4.11 SPOIL GENERATION AND DISPOSAL (INCLUDING ESTIM ATED
QUANTITIES)

The spoil generated during the execution of the subproject components will be ualized

label the surrounding area of intake and powerhouse area. However, remaining spoil will be

disposed to the already identified areaarbydesilting area and powerhouse anghich will

be reinstated after the completion of all construction relateditaesi Priorapproval for the

sites will be taken from the RM before starting to@structionvork.

2.4.12 SUBPROJECT IMPLEMENT ATION SCHEDULE AND C ONSTRUCTION
WORK PLAN

The proposed MKMHP will require an estimated time frame of about 18 months for

completion fom the date of commencement to the date of commercial operaAtmex

XIV.
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3 LAW AND POLICY

The Governmentof Nepal has developed various acts, regulations and guidelines for
environmentallyfriendly development activities. Similarly, WB has some guidelines and
requirements foenvironmentaktudy. Themost relevanpolicies, laws, rules and regulations,
and other guidelines and directiveghich will govern the undertaking of ESIAf the
proposed subprojecinclude the following

3.1 NATIONAL REGULATORY FRAMEWORK

The GoN has a webstablished legal framework for environmental assessment of
development projects. The most relevant national policies, acts and guidelines of the GoN
concerning envonmental management, which are relevant to the propssgutoject, are

listed as follows.

Constitution of Nepal

Muluki Devani Sanhita Ain, 2017

Fourteenth Plan 2018019

Hydropower Development Policy 2001

Rural Energy Policy 2006

Land Acquisition, Resettlement and Rehabilitation Policy 2015
National Environmental Impact Assessment Guideline 1993
Environment Protection A&019

. Environment Protection Ru2020

10. Electricity Act 1992

11.Water Resources Act 1992

12.Land Acquisition At 1977

13.Land Revenue Act 1977

14.Labour Act 2074

15. Local Governance Operation Act 2017

16. National Parks and Wildlife Conservation Act 1973
17.National Foundation for Upliftment of Aadibasi/Janjati Act 2002
18.Forest Act2019

19. Forest Rule2022

20.Child Labor (Prolbition and Regulation) Act 2000

21. Ancient Monuments Preservation Act 1956

22.Buffer Zone Management Regulation 1996

23.Royalty and Benefit Sharing Mechanism

CoNooOrWNE

3.3INTERNATIONAL CONVEN TIONS

3.3.1 International Convention on Biodiversity 1992

The Parliament of Nepal ratified the International Convention on Biodiversity in 1993 to
become its party. The convention was enforced in Nepal on 21 February 1994. Article 14 of
the Convention urges Parties to introduce appropriate procedures requiEngf IEhe
proposed project that are likely to have significant adverse effects on biological diversity with
a view to avoiding or minimizing such effects and, where appropriate, allow for public
participation in such procedures. The convention also focose®ducing transboundary
impacts on biodiversity.
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3.3.2 Convention on International Trade in Endangered Species of Wild Fauna and
Flora 1975

Nepal became party to Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES) 1975 to control the trade of endangered wild flora and fauna to
further endangering of their survival. The Convention urges Parties not to allow trade in
specimen of species included in the CITES Appendices I, I, and Il except in accordance
with theprovisions of the Convention.

Pursuant to Section 10 of thational Park and Wildlife Conservation At®73, the hunting

of animal protected under Schedule 1 is prohibited throughout Nepal. Most of these species
are also listed in CITES appendices. Enthis Act, it is illegal to collect, obtain or keep any

part of a dead animal protected under Schedulel without a certificate, and such goods are
prohibited for sale, purchase or disposal. Pursuant to Section 26, any person illegally killing,
wounding, pirchasing, selling or transferring a protected animal, or keeping as a trophy,
selling or purchasing any part thereof, will incur a fine or imprisonment or both.

3.3.2 International convention related to IPs

Nepal is signatory of ILO Convention on lgenous and Tribal Peoples, 1989 (No0.169)
which deals with the safeguard of indigenous people and their social interest. Similarly,
United Nations Declaration on the Rights of Indigenous Peoples was adopted by the United
Nations General Assembly during #dst session on 13 September 2007. Thebuoding
declaration outlines the individual and collective rights of indigenous peoples, as well as their
rights to identity, culture, language, employment, health, education and other issues. The UN
describes ias setting an important standard for the treatment of indigenous peoples that will
undoubtedly be a significant tool towards eliminating human right violation agéiast
indigenougpeople and assisting them in combating discrimination and marginalization.

3.4WORLD BANK SAFEGUARD POLICIES
The following World Bank safeguard policies are likely to be triggered by the proposed
project.

3.4.1 OP/BP 4.01- Environmental Assessment
Objective The objective of this policy is to ensure that Bank financed projects are

environmentally sound and sustainable.

Applicability.: The environmental issues will be addressed adequately in advance. An
integrated Environmental Screening and Environmentalsedament (EA) with
Environmental and Social Management Plan (ESMP) will be developed to manage
environmental risks and maximize environmental and social benefits wherever applicable.

3.4.2 OP/BP 4.04- Natural Habitats

Objective The policy recognizes that the conservation of natural habitats is essential for
long-term sustainable development. The Bank, therefore, supports the protection,
maintenance and rehabilitation of natural habitats in its project financing, as well @s poli
dialogue and analytical work. The Bank supports and expects the Borrowers to apply a
precautionary approach to natural resources management to ensure environmentally
sustainable development.

Applicability: This policy may be triggered by the Projectedw activity requiring forest/
wildlife lands, locating close to the natural habitats with the potential to cause significant
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adverse impact or degradation of natural habitats whether directly (through construction) or
indirectly (through human activitiegsduced by the project).

3.4.3 OP/BP 4.36- Forests

Objective This policy focuses on the management, conservation, and sustainable
development of forest ecosystems and resources. It applies to project that may have impacts
on (a) health and quaitof forests; (b) affect the rights and welfare of people and their level

of dependence upon forests and projects that aim to bring about changes in the management,
protection or utilization of natural forests or plantations, whether they are publicigtgbyi

or community owned. The Bank does not support the significant conversion or degradation of
critical forest areas or related critical natural habitats.

Applicability. Impact of construction activities on Forest areas required to be taken care of.
The forest related issues, avoidance/ minimization of forest loss and its management should
be integrated with EA study and ESMP.

3.4.4 OP/BP 4.11- Physical Cultural Resources

Objective This policy aims at assisting in the preservation of cultpraperty, historical,
religious and unique natural vaktigs includes remains left by previous human inhabitants
and unique environment features, as well as in the protection and enhancement of cultural
properties encountered in Barflnanced project.

Applicability: This policy may be triggered by subprojects where cultural property, historical,
religious and unique natural value and unique environment features may be affected due to
project.

Safeguard Requiremenfpplication has to be prepared andbsiitted to Archaeological
Department in case any impact is envisaged due to the project. The impact on such features
should be integrated with ESIA study and included in ESMP.

3.4.5 OP/BP 4.10- Indigenous Peoples

Objective This policy aims to preict the dignity, right and cultural uniqueness of indigenous
people to ensure that they have a voice in project design and implementation, do not suffer
from development activities; that they receive social and economic benapdicability.

This policy may be triggered if there are indigenous people in the project area; when potential
adverse impacts on indigenous people are anticipated; and if indigenous people are among
the intended beneficiaries.

Safeguard RequiremenSocial assessment is carriedt and integrated into Vulnerable
Community Development Plan if required.

3.4.6 OP/BP 4.12- Involuntary Resettlement

Objective: The objective of this policy is to avoid or minimize involuntary resettlement
where feasible, exploring all viable alternative project designs. Furthermore, it intends to
assist displaced person in improving their former living standards; communityigzitio

in planning and implementing resettlement; and to provide assistance to affected people,
regardless of the legality of title of land.

Applicability: There will be need for limited land acquisition resulting inrelocation or loss of
shelter, los®f assets or access to assets; loss of income sources or means of livelihood. This
policy applies to all components of the project that result in involuntary resettlement,
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regardless of the source of financing including projects that are carried ownoeglto be
carried out, contemporaneously with the project.

Safeguard RequiremerlA standalone or as a part of larger study ESIA and Resettlement
Action Plan in consultation with the community and project authorities.

3.4.7 OP/BP 7.50- International Waterways

Objective: The objective of this policy is to avoid or minimize involuntary resettlement
where feasible, exploring all viable alternative project designs. Furthermore, it intends to
assist displaced person in improving their former livat@ndards; community participation

in planning and implementing resettlement; and to provide assistance to affected people,
regardless of the legality of title of land.

Applicability: This policy applies to the following types of international waterwaya) any

river, canal, lake, or similar body of water that forms a boundary between, or any river or
body of surface water that flows through, two or more states, whethemBamkers or not;

(b) any tributary or other body of surface water that is a component of any waterway
described in (a) above.

Safeguard Requiremenwhile the policy applies, an exception from notification requirement
under this policy has been obtained from the WorldkBan

3.5WORLD BANK GROUP ENV IRONMENTAL HEALTH AN D SAFETY GUIDELINES
The following principles derived from the Environmental Health and Safety Guidelines of the
World Bank will be applied to the project.

3.5.1 General Environmental Health and Safety Guidelines

The General Environmental Health and Safety Guidéligestain information on cross
cutting environmental, health, and safety issues potentially applicable to all industry sectors.
The Environmental, Balth, and Safety (EHS) Guidelines are technical reference documents
with general and industrgpecific examples of Good International Industry Practice (GIIP).
When one or more members of the World Bank Group are involved in a project, these EHS
Guidelines are applied as required by their respective policies and standards. These General
EHS Guidelines are designed to be used together with the relevant Industry Sector EHS
Guidelines, which provide guidance to users on EHS issues in specific industry. SEuors
general EHS guidelines covers four different concerns; Environment, Occupational Health
and Safety, Community Health and Safety, and Construction and Decommissioning.

3.5.2 Environmental Health and Safety Guidelines for Electric

Power Transmission and Distribution

This guideline includes information relevant to power transmission between a generation
facility and a substation located within an electricity grid, in addition to power distribution
from a substation to consumers located indesiial, commercial, and industrial areas. The
guideline provides a summary of EHS issues associated with electric power transmission and
distribution that occur during the construction and operation phases of a facility, along with
recommendations for tirananagement

9 http://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustaizdtiitifpoliciesstandards/ehguidelines
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4 ENVIRONMENTAL AND SO CIAL BASELINE ASSESSMENT

4.1 PHYSICAL ENVIRONMENT

4.1.1 TOPOGRAPHY

Topographically thesubpoject area is rugged and undulatéthe topography of the
subproject area is of gentle steep slopeThe headworks lie in narrow river @y of Monjo
Khola. The hill slope is steeffhe MKMHP runs through steep to mild slope rock before
some cultivatedand at Monjovillage. Powerhousearea is somewhat flarea, river terrace
made by Dudkoshi River

4.1.2 GEOLOGY

The subproject area is located at the boundary of Higher Himalaya Zbnis. zone is
basically created by the tectonic upliftment, wind and glacial erosion, and slope degradation
by rock disintegrations. Main rock type found in this region are Gneisgestssand marbles

of the Higher Himalayan Zone and Tethyan sediments (limestone, shale, sandstone etc.)
belonging to the Tibetamethys Zone.

The subproject area geologically lies on the Trans and Higher Himalayan Crystalline Zone in
the eastern part depalandarea possesses the higiade metamorphicks. Theareafalls

within the Khumbu Migmatite Schuppe Zone. This zone is distributed widely in the upper
reaches of the Bhdteshi Khola and Dudoshi River, occupying the main part of the
crystallineSchuppen in this region.

(b)

[[] mivetan Sedimentary Sequence

- —<__ Thrust
] R —*~_ 1 Extensional detechment
- Higher Himalayan Crystallines (HHC) —

] Main Central Thrust Zone (MCTZ)
[ Lesser Himalayan Sequence (LHS) @ Studied samples
[777] Kathmandu Group

CHINA (TIBET)

~

~—. Fault

Figure 10: Simplified geological map of Estern Nepal (modified from Goscombe et al. (2006), Groppo et
al. (2009), and Mosca et al. (2011) Red Star indicates study area.
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4.1.3 GEOLOGY OF THE HEADW ORKS AREA

The dam site is locatedh narrow valley of Monjo Khola with bedrock at right bank and
colluvium on the left bankThe bedrock at right bank consist of planar, parallel, continuous,
slightly weathered, medium to thickly foliated, coarse grained, dasktgrevhite colored
gneiss with wavy lamination of quartz veins with three prominent discontinuity sets . Most of
the area is exposed with bedrock with thin colluvial soil cover. Hill slope at the right bank is
about 65° facing NW dition. The left bankécing towards SE direction and slope is gentler

(~ 30-35°) than the right bank.

The quaternery deposits that includes colluvium in the hill slopes in left bank around
desander. The colluvial soil comprises boulders, gravels, cobble and pebbles of gheiss w
sand. Most dominant proportion (about 60%) is of boulder and coblbée. pebble, gravel

and sand deposit consti€ the remaining proportion

Based on the report submitted by the Independent Geological Spethalisgadworks area

is located about500m upstream from the confluence of DudhkdRhier and MonjoKhola.

The bedock is well exposed on the left bank of Monjo River. Bedrock on the right bank is
fresh to slightly weathered, coarse grained, strong, massive gneiss and schist. Bedrock is
expected in medium depth-®m) along the weir axis. The left bank consists of colluvial
deposit. From diversion weir to desander areaeatdft bank consist of old lastide area at

uphill side which does not pose any threat to the subproject

4.1.4 GEOLOGY OF WATER CONVEYANC E

The main geology around the water conveyance route is gneiss as bedrock exposure,
colluvium, alluvium, residual soil, gneiss with thin soil cover and scattered forest, gneiss with
residual soil and forest cover and gneiss with colusoil and some foresthe Headworks

area near dam site mostly consists of bedrock gneiss on the right bank. The water conveyance
route passes through the lest bank of Monjo Khola following initially through colluvium,
strong bedrock gneiss, then thel smid of residual soil in lay then bedrock and then reaches
the South West sloping hillslope until it reaches the river crossing about 100 m upstream
from the existing intake of Monjo Micro Hydro. Then following right bank through the
existing canal upto Mnjo village Slight to moderately weathered, medium to thickly
foliated, coarse grained, light to dark grey colored, gneiss is exposed near to the left bank and
right bank due to cross cutting of river channel up the pipe crossing. From crossing to
downsteam, the alignment mostly passes through the colluvial soil formed by the weathering
and erosion of the bedrock gneiss consisting of boulder, gravel sandy silt along the cultivated
land. The soil is sandy silt.

4.1.5 GEOLOGY OF THE POWER HOUSE AREA AND TAILR ACE

The powerhouse site is locateddownhil slope of Monjo village and 2éh upslope from
Dudhkosi River. The powerhouse lies above alluvial soil composed of loose, subrounded to
rounded, gravel of gneiss with sand and Jitte thickness of soil is expedt¢o be 20m to

25 m according to field observation.

41.6 METEOROLOGICAL CONDI TION

4.1.6.1 PRECIPITATION

The precipitation in the Khumbu Region may be considerably greatgiper slopes than in
the valleys. The average annual precipitation is about 2,100 relavattions between 2,500
to 3,000 mamsl. Between the altitudes 3,500 and 4,50@nms|, precipitation is around 1,000
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mm, and around 500 mm above 4,50@msl. The noAmonsoon precipitation is around 150
mm at altitudes above 3,500amsl. At 3,000 mamsl, precipitation is around 250 mm. Data
available from Chaurikharka Meteorological Station (2613amsl), is taken into
consideration as owulproject also lies in its vicinity. The monsoon precipitation observed at
this station is 81 per cent of the annteatial. Likewise, monsoon wetness index of the
catchment area is taken as 1000 from Isolines in Monsoon Index N#ap. than 80% of
annual rainfall occurs during four monthdune to Septemhefable 15and Figure 11.

Table 15: Monthly Precipitation at Chaurikharka Station (mm)

Station Jan | Feb | Mar | Apr |May |[Jun |Jul | Aug | Sep | Oct | Nov | Dec
Chaurik |16 |28 |51 80 106 | 310 |56 [531 |[303 (92 |14 |9
harka 6
(Source: DHM 202Q
Manjo (2946m asl):
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Figure 11: Average Monthly Rainfall and Rainy Days
(Sourcemeteoblue.com)

4.1.6.2 TEMPERATURE

The Meteorological Statiom Namche located ahe elevationof 3450 m which shows the

mean monthly temperature. This has been taken as reference station for temperature data.
According to thedata observedlanuary is the coldest month and July is the warmest month
Table 16. Taking reference from meteoblue.coabout 6 monthk of a year the minimum
temperature of Monjo goes down belo@) Figure 12.

Table 16: Mean monthly temperature at Namche(degrees Celsius)

Meteoro | Elevation |Jan |Fe |Ma |Ap |Ma |Ju |Jul | Au | Se | Oc | No | De

logical b |r r y n g p |t vV |C

Station

Namche | 3450 -0.7/06(35|7.2(92 |11.|12.|12. |11. |76|4.0|0.8
4 |4 |1 |0
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30 [ —]
= I o =
- =F — =
20 | | = /—— —
W — a5 e / —
5 B I - ]
= = L —
] 10 — — ek S —
o — —t o 3= P I
£ — e~ . _\
2 " > ~
o — T - ~ S
E Y 0= = [T = ]
=< = - - L~ K L+
= N B N —
£ Bl |4 * =5 3
v —
o = . _— =
g -10 = —sa 2= S =
= A = G
o — B . _
o (e o « X T
-z0 |- [ W
Foe % |k ¥ —
-30 [ 4
— | | 1 1 1 1 1 1 1 Il |
Jan Feb Mar Apr May Jun Jul Aug Sep OcL Mov Dec

Figure 120 Average Minimum and Maximum Temperature
(Source: meteoblue.com)

4.1.6.3 HUMIDITY

As there is no @y meteorological statiom Monjo, the humidity of the Namchehas been
taken as referencé&igure 13 shows that the month of Decembwas the lowest humidity
while Julyis with the highest humidityn the areaThe saméwumidity profileis expected in
Monjo although the figure mayary due to slight change in geographical location and
altitude.

Humidity - Namche Bazar, Nepal

I Humidity (%)
100
92% 91%

90 84% R

80 74%
70 66% 68%

59%

60 53% 55%

50 47%
41%

40

30

20

10

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 13: Humidity

4.1.6.4 WIND SPEED

The subprojectarea is located in narrow river valley surrounded by towe&mpwy
Mountain Therefore high wind speed is expectedberare atsubprojectsite. The highest
wind speed seems to betraiove 20 km/hwhich occursduring March.
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Manjo (2946m asl):
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Figure 14: Wind Speed at Monjo

(Source meteoblue.com)

4.1.7 AIR QUALITY

The subproject area is in rural setting and there is no indilgtty}causesir pollution. The
source of air pollution is only from households and hofedsn cooking and heating
purposesThus air quality of the area seems goodihe air quality shown in meteoblue is

under national ambient air quality standéuthlue of PMoi s  Jg/&in 2¢ hrs), Figure
15.

Manjo

¢ 5 meteoblue
27.77T'N / B6.73E (2946m asl) 12x12km Area Forecast

Particles (PM, ;. PM,, Desert Dust)

ug/m’
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=—PM,
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. .
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_502

Figure 15: Air Quality Forecast of Monjo (Dec. 29, 2021 to Jan. 2, 2022)
(Source: metdaue.com)

4.1.8 NOISE QUALITY

The noise qualityvas foundo be within tolerable limits and there are no any means of noise
pollution sources except naturally flowing streams and helicopter movement ifihair.
sound leveimeasured at headwork area wasdBRwhile 74dB in powerhouse sit¢ noon

The recorded sauw levels were higher than the value for rural residential area of National
Ambient Sound Quality Standard, 2012 i.e. 45 dBA and 40 dBA during day and night

respectively. The higher level of sound in the headworks and powerhouse area is due to the
sound offlowing water.
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4.1.9 WATER QUALITY

The water quality in the subproject area is found to be good as there is no sources of
contaminantsuch as sewerage systems and factories. Water samples were taken from

field - one from headwork area of the proposedbpoject while one from drinking water
supply at Monjato assess the water qualityarious parameteraere testedn laboratory of

NAST, KathmanduWater quality is suitable for MHP, which will not impact turbine blades,
which will be one of the majdactors for sustainability of the subproject.

Table 17: Water Quality of Monjo Khola

SN Parameters Sampling Sites Remarks#
River Water
Physical
1 Temperature®(C) 18.5
2 pH 8.07 6.58.5
3 Conductivity (egS/ CM) 14 1500
4 Turbidity (NTU) 0.36 5 (10)
5 Total Dissolved Solids (mg/L) 6.84
6 Total Suspended Solids (mg/L) 4
Chemical
7 Total Hardness (as CaG)O 8 500 mg/L
8 Chloride Content (mg/L) 2.84 250 mg/L
9 Iron Content (mg/L) ND (0.3)3 mg/L
10 Arsenic Contenfmg/L) ND 0.05 mg/L
11 Ammonia Content (mg/L) ND 1.5 mg/L
12 Nitrate (mg/L) 2 50 mg/L
13 Dissolved Oxygen (mg/L) 7.6
14 Biological Oxygen Demand (mg/L) 2.8
15 Chemical Oxygen Demand (mg/L) 41
Microbial Test
16 | Total Coliform Count | 50 | 0/100 mL
#Nepal Drinking Water Quality Standard 2062; M@n-Detected; number in brackets () refers the accept
values when alternatives not available.
* Water quality was tested in NAST lab at Kathmandu. The temperature mentioned in the report
indicatedthe temperature of water at the time of sampling.

4.1.10 SUBPROJECT LOCATION FROM FLOOD LEVEL

Flood analysis is carried out in hydrological study of the subproject.pidtection walls
provided atintake area iglesigned to withstand flood level of 100 years return flddae
desilting basin is places safely above flood levelher structures are away from flood plain
areasThe powerhouse site is alkirated highethan the flood level of the Dudhkoshi River.

All the structures have been designed above the flood level based on 100 years of return
period(Source DFS)

4.1.11 SOIL QUALITY

Soil mostly contains quaternery alluvial deposits alongwith colluvial deposits. The soil
comprises boulders, gravels, cobble and pebbles of gneiss with sand. Most dominant
proportion (about 60%) is of boulder and cobble in headwok aréassoil around t water
conveyance route is colluvium and alluvium, residual soil with thin soil cover in scattered
forest area. The alignment mostly passes through the colluvial soil formed by the weathering
and erosion of the bedrock gneiss consisting of boulder, gsamdl silt along the cultivated

land with sandy siltsoil. The power house lies at uppeld river terrace alluvial soil
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composed of ill sorted, loose, subrounded to rounded, gravel of gneiss with sand and silt. The
thickness of soil is expected to ben2@ 25 m according to field observation in and around
powerhouse area.

4.1.12 WATER RESOURCES

Dudhkoshi and Monjo Khola are the majasater resources in the subprdj@rea Both are

snowfed rivers The Dudhkoshi water is not used for any household and irragpurposes
while waterform Monjo Kholais beingusedby micro hydro andfor drinking by some
households (HHsand livestock Other major streams in theubprojectinfluence areaare

Nagbuwa Khola and Thado Koshi, from where electricity has geparated.

4.1.13 AGRO-ECOLOGICAL ZONES WIT HIN SUBPROJECT AREA OF
INFLUENCE

The area of influence falls idilly (up to 4000 m)agraecological region of NepaHere the

arable land is premiurand crop diversity is poan the area of influencdue to steep sl@p

and harsh climatic conditiorPotato and buaiheat are major agriculture products in the

area. Some people have started vegetable farming in plastic tunnel.

4.1.14 SEISMICITY

The Himalayan region is considered to be seismically active zone. Thus, beinghtpart
Himalayas, the Nepal Himalaya also falls in active seismic zone. Furthermore, the existence
of tectonic features such as Main Central Thrust (MCT), Main Boundary Thrust (MBT) and
Himalayan Frontal Fault (HFF) further increases #entof seismicrisk. The recent
seismic activities are mainly due to the shallow focus events and these are mostly confined
between the surface manifestations of the MBT and the MCT in the Himalayan frontal arc
and to the north of the Indus Tsangpo Suture (ITS) in thethSgentral Tibet. The
intermediate earthquakes have occurred mostly in three localities associated with intense
shallow focus activity: Western Nepal, noribrtheast of Mount Everest, and north of the

| TS along 88AE. The me dnHimalagn thrests ecaur at tiegpera k e s
levels as compared to the similar magnitude earthquakes at shallowest level in the adjoining
Tibet region.
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Figure 16: Seismic Map (18032006) of Nepal and Seismic Zoning its adjoining Region iMNepal
Himalaya.

Thesulproject area falls in the Class (C) having high seismic Egjure16. Considering the

historical and recent earthquake and design parameter of Upper Karnali project and Arun 3
Hydropower Project, the Seismic coefficient tdKMH P is evaluated based on Nepalese

and Indian Standards. During the recent earthquake 2015, the Peak Ground Acceleration
recorded as 0.30g and same would be expected at the site and the same may be adopted as
Maximum Credible Earthquake (MCE) value 0¢@for the subprojectand a value of 0.1§

may be appropriate as Design Base Earthquake (DBft)s,the recommended value for

MCE of 0.30g has been considered to be suffidiemthis subprojec(DFS).

4.1.15 CLIMATE CHANGE AND N ATURAL DISASTERS

4.1.15.1CLIMATE CHANGE

In Sagarmatha, air temperature higgn by 1°C since the 70s, leading to a decrease in snow
and ice cover of 30 percent in the same period and replacing a 4000 m highigladter
Everest by a lakéKhanal et al.2012) The trend of mean annual temperatérom 1980 to

2020 shows gradual increase of temperature (Figitireop graph). Similarlyanomalystrips
showswarmer years are increasing (Fig@rdower graph)In Figure 17, solid lineof thetop

graph shows mean annual temperature while dash blue line represents linear temperature
changetrend the stripes of lower part of graph shows the warmers strips representing
average temperature for a yeblue for colder and red for warmer years. fba same way,

the trend of mean annual precipitation from 1980 to 2020 shows gradual increase of
precipitation (Figurel7 top graph). Similarlyanomalystrips showsvet years are increasing
(Figure 18, lower graph).In the Figure 8, solid line of the topgraph shows mean annual
precipitationwhile dash blue line represents lingaecipitationchangetrend. In the lower

part the graph shows precipitation stripes representing the total precipitation of anessar

for wetter and brown for drier years.
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Figure 17: Mean yearly temperature, trend and anomaly, 1972022 at Monjo

Figure 18 Mean yearly precipitation, trend and anomaly, 19792022, at Monjo

The topgraphin Figure 17 shows the temperature anomaly émery month since 1979 up to
202Q Here red months are warmer while blue months are colder than the normal. The graph
clearly shows that warmer months are in increasing (nehath reflects the global warming
associated ith climate changeThe lower graphn the Figure 19 shows the precipitation
anomaly for every month since 1979 up to nélere, green months are wetter and brown
months are drier thamormal. Theanomaly tellsvetter months are in increasing trend.
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Figure 19: Monthly Anomalies for Temperature and Precipitation in 19792022 at Monjo

4.1.15.2NATURAL DISASTERS

Flood,

forest fire,

landslide, forest fire, windstorm, Glacial Lakwutburst Floods (GLOFs),frost,
drought, snowfall and avalanche are thajor natural disasters in thdPLRM. Effects of
landslide and flood are in area of influence whiiedstorm, GLOFsfrost,

drought, snowfall and avalanche along wihest fire, landslide and flooare in upper parts

of the RM (KPLRM, 2019). Earthquake in 2015 also affected 310 hous&siid No. 3 of

the RM.

The issue of climate change and GLOFs is prominent in the subprojedGa@Basare now

much more frequent, creating serious risks for human populations and having implications
for the water supply in South Asia and the flow of major rivers such as the Ganges, Indus and
Brahmaputra (Khanal et aR012). The Dudkoshi basin is the tgest glacierized basin in

Nepal.

It has 278 glaciers of which 40, amounting to 70% of the area, are-typiey
(Bajracharya and Mopl2010). The Monjo Khola starts from Kyasar Glacier. Bake
formation andGLOF events have not been recorded till datent this glacier.Risk of

GLOFs from Imja and Dig Tsho two glacial lakes in the Du&bshi basin with high
probability of burstis alwaysthere Dig Tsho (Langmoche) Glacial Lake is in contact with
the Langmoche hanging glacier in tBedhkoshi Basin. DigTsho is located at 23 2 Nj2 5 NjNjN

and 863 5 Nj3 7 NjNjJE ,

at

an

e | ebasantof tkerNangdd sadgpdcabea im, in

Bhote Koshi Valley. The lake is fed by the Larmphe Glacier, which originates at 5400 m at
the foot of the northeast face of TanBagi Tau (6940 m). The case of GLOF from Dig Tsho
was reported on 4 August 1985 destroying the nearly completed Namche Hydropower Plant,

14 bridges, trails, cultivated land, etc and caused the loss of many lives (ICIRGDD).

Imja Lakeis another sourcef GLOF in the region. lis located at the toe of Imja Glacier, at

2 7 A5 9 Nj1 7 NjNj

N

and

8 6 A5 5 Nj3 1 NjNj

E

n

t he

easter

largest and potentially most dangerous glacial lake in the region. It has been estimated that
the pick outflow discharge of Dig Tsho GLOF 610 ni/sec with 6.2 m depth at outlet, and

it will reach at Larja Dovan after 30 minuteith dischargeof 2577 ni/secattaining5.5 m
depthof flood. Similarly, the peak outflow discharge of Imja GLOF is estiatatit 5461

m®/s. The peak discharge attenuates to about 2f&6anthe boundary of the buffer zone at
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about 45 km from theuburst sitelt has been estimated that the GLOF will reach Larja
Dovan after 34.80 minutes with discharge of 322%snand deptt5.9 m while it reach
Benkar after 38.80 minutes with discharge of 244%&rand depth 6.6 rfBajracharya et al.
2007)

The powerhouse d¥IKMHP is located at 2745.th amsl. It is situated on left bank of the
DudhkoshiRiver. The elevation of Dudhkohiverside located just below the powerhouse is
2726 mamsl. Elevation difference (27458726 mamsl) between the Dudhkoshi riverside and
powerhouse location is 19 nihusit can be seen that powerhouse located between Larja
Dovan and Benkar is safe from did depth of 6.9 m dtarja Doran and 6.6 m at Benkar
from potential Imja GLOFnNd also from Dig Tsho GLOF

4.2 BIO-ECOLOGICAL ENVIRONME NT

The sulproject area lies in Temperate Life Zone (elevation range:-3000 m).As perthe
Conservation Science ProgrammWWFRUS (1998), thesulproject area falls under East
Himalayan Broadleaved Forest Ecoregion (33000 m) with Upper Temperate Blue Pine
Forest and Fir Birch Rhododendron Forest. The intake area along with about 150 m of
penstock pipelining area lies inrBirch Rhododendron Forest while remainisigoproject
structuresof power generatiotie in Upper Temperate Blue Pine Forest Zoh®&ansmission

line up to to Nurin lies inUpper Temperate Blue Pine Forest Zavigle remaining lies in
Temperate Mountai®ak Forest Zone

4.2.1 VEGETATION IN SUBPROJECT AREA

The sulproject area lies ithe Sagarmatha National Park (SNBlffer Zone The areaof
influencefalls within ChaurikharkaBuffer Zone User Committe&lnder this committee, the
forestin and around the physl structures of power generatiflas been managed by
Himalaya BufferZone Community Forest User Groups. The forest user group manages all
the protection, conservation and utilization activities of the forest taking permission from
SNP authority.Thus, Locals directly participate in forest management in the area. SNP
authority provides opportunity to collect fuelwood, timer and other forest products as per
operaion plan of community foresiThe Jurisdiction of Himalaya Buffer Zone Community
Forest User Giup (BZCFUG)is upto Banker area. From there, Kongde BZCFUG manages
the foret areas up to Phakding. Similarly, Pemachholing BZCFUG manages from Phaking to
Chhuthuwa. Dudhkuwte BZCF lies in and around Ghat while Red RaBZCF from
Thadokoshi to Lukla. Thus there are 5 BZCFs in ward numbafr BPLRM while Muse

BZCF inWardNo. 2. Overall T&D line hasbeen designed to be underground pasalogg
existingfoot trailsand along the existing bridges in riviepssingsothere is no need for tree
cutting Hence amongix BZCFs here will be direct impactonly on Himalaya BZCF in
Monjo as mini hydro components such as intake, desilting basin and some sections of
penstock alignment lies in this BZCRItogether 3 treesand 30 pleswill be felled down

along penstock alignmenwhich will becompensated inearby land as per GoN requirement
(1:10 ratio)

4.2.1.1HEADWORKS/INTAKE

Headworks/Intake area lies in Himalaya BZCF. The forest typeriBirch-Rhododendron

Forest. As the area is ecotone of lower subalpine and temperate zone, it has mixed species of
vegetation. Basically the area is dominancy of biiét(la utilig and fir Abies spectabiljs

along with a number dRhododendromspeces.As thesubprojeciarea is confined to the river

valley, the trees are spar&milarly, shrubs are also very few. Common shrubs found in the
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area areRosa sericea, Spiraea canescedetoneaster spEphedra gerardiana, Hydrangea
heteromalla, Lonicera sp.etc. Herbaceous and grass species in the aredcargtum
heterophyllum, Anaphalis margaritacea, Arabis pterosperma, Astilbe rivularis, Cicerbita
cyanea, Corydalis longipetmpatiens sp., Primula sp., Rhodiola spwertia macrosperma,
Agrostis pilosila, Helictotrichon virescens etcwhich are notthreatened or protected
(https://www.iucnredlist.org/

4.2.1.2PENSTOCKS

The penstock pipe lies in elevation zone of 2960 to 2744 m. The area fdHis-Bmch-
Rhododendron Foreand Upper Temperate Blue Pine Forest Zafmper portion about 150
m of penstock pipe lies in FBirch-Rhododendron Forest and remainindJipper Temperate
Blue Pine Forest Zone. About 950 m of the penstock pipe falls istfarea(Himalaya
BZCF) while remaining passes through cultivafg/ateland with settlementshe trees are
B.utilis, A spectabilisand a numberof Rhododendrorspeciesin upper parts whiléAbies
pindrow, Acer caesium, Pinus wallichiamada numbeiof Rhododendron species are found
in middle of thepenstock areas. In cultivated area, mostlywallichianatrees are seen.
Colguhounia coccineaCotoneastersp., Hydrangeasp., Juniperus communis, Leptodermis
lanceolata,Lonicera sp., Potentilla spRhododendrorsps.Rosasp., Viburnumsp. etc. are
found as shrubs in the areAconitum heterophyllum, Anaphalis margaritacea, Arabis
pterosperma, Astilbe rivularis, Cicerbita cyanea, Corydalis longiprapatienssp., Primula
sp., Rhodiola sp.,Swertia marosperma, Agrostis pilosula, Helictotrichon virescens,
Andropogorsp.etcare common herbend grassefound in the area.

4.2.1.3POWERHOUSE AND TAILR ACE AREA

The powerhouse site lies in private land with mo8tye Pine(P. wallichiang. Similarly,
the tailra@ area is also dominated iBjue Pinewith someA. spectabilis Colquhounia
coccinea Cotoneaster spHydrangea sp Leptodermis lanceolatd,onicera sp., Potentilla
sp.,Rhododendrosps.Rosasp.,Viburnumsp. etc. are found as shrubs in the afeanitum
heterophyllum, Anaphalis margaritacea, Astilbe rivularis, Cicerbita cyahapatienssp.,
Primula sp., Rhodiola sp.Agrostis pilosula, Helictotrichon virescen&ndropogonsp. etc.
are common herbs found in taeea

4.2.1.4ATRANSMISSION AND DISTRIBUTION LINES

Along the transmission and distribution, there are 5 B&CHFimalaya BZCF upto Banker,
Kongde BZCF up to Phakding, Pemachholing BZCF upto Chhuthuwa, Dudhkunda BZCF in
and around Ghat, and Red Pand BZCF at Thadokdsimsmission lies upto to Nurin lies

in Upper Temperate Blue Pine Forest Zone while remaining li&snmperate Mountain Oak
ForestZone. The major plant species in north to the Nugrsameas of power generation
area as both are in same vegetation @ondgpper Temperate Blue Pine Forest Zoriéhe

oak, locally known as khasruQ( semecarpifolip forms a distinct type of forest in
association wittlRhododendron arboreutowards the sourthen parts of the area of influence.
Beside these two specids, utilis, A. sectabilis, P. wallichiana, Acercaesium, A. campbellii,
llex dipyrena, Ligustrum sp., Lyonia ovaliifolia, Prunus cornata,Sorbus cuspidata,
Symplocus sp., and’'suga dumosaare commorAconogonum campanulatum, Berberis
chitria, Cotoneaster acuminatus, Daphnkbholua, Eurya acuminate, Gaultheria
fragrantissima, Inula nervosa, Laportea terminalis, Leptodermis lanceolata, Mahonia
napaulensis, Rhododendron lepidotunRosa sp.,Spiraea bella, Viburnum mullaha,
Zanthoxylum sp., etc. are some common shrubshé a@rea.Clematis montanaHedera
nepalensisand Holboellia latifolia are common climbersAconitum spicatum, Anaphalis
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triplinervis, Bistorta amplexicaulis, Bupleurum hamiltonii, Corydalis chaerophylla, Cuscuta
reflexa, Parochetus communis, Pedicularis gracilis, Rubia manjith, Thalictrum chelidonii,
Valeriana jatamansii, Agrostis pilosuendEulalia mollisare common hbsand grasses

the areaof which fauna listed ifable 18are protected specieBhe transmission lines will

be distributed to Jor Salle in north and Muse on south. The transmission lines will be made
underground along the foot trails except riverssings. Therefore, there will be no direct
impact on the existing forest.

4.2.1.5NON-TIMBER FOREST PRODUCTS USED (NTFPS) IN JBPROJECT

AREA
There are many plants used by local communities as medicines, foods, incenses, timber,
fuelwood, fodder and also decoraipurposes. More than 50 plants speeiesused by
locals for various purposes. Some commonly used NTFPs by locals are Aconitum sp.,
Anaphilis sp., Arisaema flavum, Barberis spClematis sp. Cotoneaster microphyllus,
Drepanostachyum sp.,Ephedra gerardina, Euphorbia sikkimensis, Gaultheria
fragrantissima, Juniperus sp. Meconopsis horidula, Michelia champaca, Nardostachys
grandiflora, Plantago erosa, Rheum austtrale, Rhododendron anthopogon, Rhododendron
campylocarpumRumex nepalensis, Urtica dioiedc. Similarly, wild edible mushrooms are
extensively used by local people. Such common mushroordgmiariel lamelleg Boletus
sp., Hydnum repandumRamaria sp.Paxillus involutus, Tylopilus eximustc. Table 18
presentsthe protected floral species found in ZOIl of the subprpjedtich will not be
impacted by the subproject activities.

Table 18: Conservation Status of some Flora species of Subproject Area (not comprehensive)

S. | Nepali English CITES IUCN

N. | Name Name Scientific Name Appendix | Red List GoN

1 | Talispatra | Webb Fir Abiesspectabilis - NT Protected

2 | Chanp Mangolia Micheliachampaca - LC Protected
Nardostachys Il CR Protected

Jatamansi,| Himalayan | jatamansi(formerly N.
3 | Bhutle Spikenard grandiflora)

Parmelia sp. & others - - Protected
4 | Jhyau Lichen spp.

4.2.2 FAUNA

In this section, wildlife found in and around the subproject agedscussedAccording to
locals, there are no any fish seen didite. So, lists omammals birds and herpetofauna of
SNP are given hereDuring the field visit, Himalayai ahr, scats of carnivorenfay be of
grey wolf), and deer sp. are recorded.

4.2.2.IMAMMALS
Altogether 1 mammals were reported from thelproject areaas shown imable 19.

Table 19: Conservation Status of Mammals potentially occurring in Subproject Areawith updates from
Sagarmatha National Park and its Buffer Zone Management Plan 2018020

SN | Nepali Name | Common Name | Scientific Name | Conservation Status Remarks
NRDB, | IUCN | CITES
NPWC | Red Appen
List dix

1 | Ghanse Muso | Alpine Vole Pitymys - LC - VC
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sikimensis
2 | Chhuchundro | Brown Toothed | Soriculus - LC - VC
Shrew caudatus
3 | Chituwa Common Panthera pardus S LC C
Leopard
4 | Pani Elegant Water | Nectogale LC C
Chuchundro | Shrew elegans
5 | Syal Golden Jackal | Canis aureus S LC I VC
6 | Bwasho Grey Wolf Canis lupus VU, P LC [ C
7 | Kalo Bhalu Himalayan Ursusthibetanus| VU VU I C
Black Bear
8 | Muse Himalayan Ochotona roylei LC C
Thutekharayo | Mousehare
9 | Jharal Himalayan Tar | Hemitragus S VU VvC
jemlahicus
10 | DuhureGhar | House Mouse | Mus musculus LC VC
Muso
11 | Ghar Muso House Rat Rattus rattus LC VC
12 | Dhendu GreyLangur Presbytis S LR/ I C
entellus NT
13 | Kasturi Musk Deer Moschuschrysog EN,P | LR/N I C
aster T
14 | Habre Red Panda Ailurus fulgens EN, P EN | R
15 | Rato Bandar | Rhesus Monkey| Macaca mulatta S Il C
LR/N
T
16 | Saiberiyalimal | Siberian Weasel| Mustelasibirica S LC I C
asapro
17 | Malsapro Yellow-throated | Mustela flavigula S LC Il C
Marten
Status
a. National Parks and Wildlife Conseti@an (NPWC) Act, 1973: P= Protectel = Susceptible
b. Nepal Red Data Book (NRBDEXN= Extinction from Nepal,C= Critically Endangered E=
T Endangered V=Vulnerable S= Susceptible, I= Introduced, ?= Not camid, End= Endemi
species of Nepal
c. IUCN Red List Category: EX = Extinct, EW = Extinct in the Wild, CR = Criticd
Endangered, EN = Endangered, VU = Vulnerable, NT = Near Threatened, LC =
Concern, DD = Data Deficient, NE = Not Evaluated, LR/LC = Lower Risk/ L
Concern, LR/NT = LoweRisk/ Near Threatened
d. Convention on International Trade of Endangered Species of Flora and Fauna ((
Appendix (I, Il and 1lI)
e.
Remarks (Itrefers to abundance in the subproject avbich is based on the consultation during fig
visit) : VC= Very Common, C= Common, R= Rare

4.2.2.2HERPETOFAUNA

The following reptiles and amphibiaase presenin the SNP and its buffezone Himalayan

Toad (Bufo himalayands Li e b i g Paa liehigo),gEastern keelbacKAmphiesma
platyceps), Himalayan trinkt snake(Elaphe hodgsonii) andHimalayan/Glacier lank
(Scincella ladecense himalayapuhese species are reported in the annual progress report of
the SNPHowever these are not categorized as protected species.
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4.2.2.3FISHES

During the consultation with the people living from generations in the subprojecitaves,
revealed thaneitherthey haveseenfishes in Monjo Khola in their lifgme nor they have
heard from their ancestor abatt According to the local people amdpresentatives from
RM, SNP and BZMC, the nearest point from the subproject site where the fishes can be
found is Khari Kholalocated inWard No. 1 of Pasanglhamu RM, the downstream from
approx. 45 m height steep waterfall of Dudbkhi River and whichsi approx. 20 km away
from MKMHP site. The local people have not seen any fismeshe tributary rivers of
Dudhkoshi which are located in the upper region from the waterfall near to Khari Khola.
People also mentioned that the steep waterfall could bet@abtearrier to migrate the fishes
that are found in Khari Khola to uppeainp of Dudhloshi River.

A consultationorganized by AEPQvith the representatives of Khumbu Pasanglhdtivy

SNP, BZMC and ESCO on 18 September 2022 at AEPC Office, MideBlawor (meeting

minute in Annex XV) also verified the informatianDuring consultation, a discussion on
presence of fishes in Monjo Khola was conducted. As per the discussion, there is no
availability of fishes in the river due to high drops and siggadent, high altitude and cold

and freezing wateilhere areso many drops along the Monjch&la with minimum 0.41 %

to maximum 72.51%which is clearly visiblein Longitudinal Section of Penstock Pipe
alignment Figure25. Informationon major drop throughout different chainage igresented

in Table 20. The Chief Conservation Officer of SNP also mentioned ¢he at e me nt AT
snowfed Dudhkoshi and Imja Khola originating from the Himalayas and the Tibet
Autonomous Region (TAR) of China are the main aquatic habitats in the Khumbu region. In
addition, there are many glacial lakes that harbor wetland habitats §patomy birds.
However, there is no evidence of aquatic life in its river systems and lakes duectidicy
temperature (SNP, i adler)ma tphuab | N asthieadn ailn Par k
Management Plan 20350 2 0 6 p u lihe GONaadl highlightechis experience offio
evidences of fishes in the river systems around the proposed subprojecThieatatement

is also supported by Khatri et al. 2020, with the stateiiehth e pr esence of f i ¢
tree line in NepaP has not been reported yetigh altitude lakes and rivers are known to be
naturally fishless because the elevation acts as a natural physical barrier against fish
migration and colonization (Ventura et al., 2017). In Nepal, only three endemic species of
Schizothorax have been repamitfrom Lake Rara a high mountain lake in the western
regi on of .tAERC alsooaonsultedy with ICIMOD and Department of
Environmental Science and Engineering, Kathmandu University regarding the study on fish
population on those rivers. So, theseeening confirmed that there is not existence of fish.

In addition,the Chairperson of the RM shared his experience relat€DidID-19 pandemic.
People had a belief that consuming Himalayfaad (PAHA) will provide immunity and
strength to fight with the disease. So, people conducted a massive searci fvtoitjo
Khola and other streasmnn Monjo village Even during that period, people did not find any
fish, thoughtheywere able to catch fetwads

1%ut of the thirty fouspecies recorded from the study forest (SMP¥ypectabilisvas the cadominant species with high species diversity.
Total tree density was the highest at 3450 m and the lowest at 3550 m. Elevation appeared to be the important enviactonehéal
affects the community attributes of the study forest.

Nagarkoti et al. 2019Community structure and regeneration patterrAbfes spectabilin Sagarmatha National Park, Central Himalaya,
NepalBanko Janakari, Vol htpg/wiMwonepjollinfo/indeX.hhp/BANKO/atti2ledview/250150/21115
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Table 20: Major drops at different Chainage

S. | Chainagefrom intake Existing Ground Level .
Level Difference, m
No. From To From To
1 0+080 0+100 2953.02 2947.22 5.80
2 0+100 0+120 2947.22 2942.06 5.16
3 0+160 0+180 2932.85 2927.69 5.16
4 0+240 0+260 2930.44 2921.34 9.10
5 0+340 0+360 2906.8 2902.43 4.37
6 0+460 0+500 2900.36 2893.94 6.42
7 0+600 0+620 2854.92 2839.66 15.26
8 0+620 0+640 2839.66 2833.29 6.37
9 0+720 0+740 2817.74 2814.42 3.32
10 0+860 0+900 2813.88 2807.44 6.44
4.2.2.4BIRDS

More than 90 different bird species have been repontdébe sulproject area. Some birds
which are common in the subproject agera Imperial Eagle(Aquilla heliaca), Common
Buzzard(Buteo butep, Himalayan Griffon (Gypshimalayensiy, Horned Lark(Eremophila
alpestrig , Himalayan Swiftlet(Collocalia brevirostrig , Snow PiegorfColumba leuconoba
Common Raver{Corvus cora¥, Largebilled Crow (Corvus macrorhynchgsPied Cuckoo
(Clamator jacobinus Common Kestre(Falco tinnunculuy, Carpodacus spAsian House
Martin (Delichon dasypus Nepal House MatrirfDelichon nepalens)sGrey-backed Shrike
(Lanius tephronotys Luscinia sp.,Long-tailled Thrush(Zoothera dixon)i, Motacilla sp.,
Montifringilla sp., HouseSparrow(Passer domesticjsPrunella sp.Snow PartridgéLerwa
lerwa), Himalayan Monal(Lophophorus impejaniis Satyr Tragopan(Tragopan satyra
Spotted laughinghrush(Garrulax ocellatuy, Yuhina sp,Common HoogUpupa epoppetc.
Table 21 presents the conservation statusha birds which may beseen inthe SNPand
buffer zone, but they are nitkely to occur in the subproject arézol).

Table 21. Conservation Status of Birds in the Subproject Area (notomprehensive)

S | Nepali English Name | Scientific CITES IUC | Nepal Red Remar
N | Name Name Appendix N Data Book ks
Red
List
1 | Giddha CinereousVult | Aegypiusmon - NT EN R
ure achus
2 | Chilime Blood Pheasan Ithaginis Il LC LC C
cruentus
3 | Cheel Osprey Pandion LC LC C
haliaetus
4 | Danphe Impeyan Lophophorusi I LC NT C
Pheasant mpejanus
5 | Tibbati Him | Tibetan Tetraogallusti - LC - C
Kukhura Snowcock ebetanus
6 | Dadi Bearded Gypaetusbarb - NT VU R
Bhayeko Vulture atus
Giddha
7 | Munal Crimson Tragopansaty 11 NT VU C
horned ra
Pheasant
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8 | Shahi Baaj | Peregrine Falco [ LC LC C
Falcon peregrines

Key to threatened status: QRCritically Endangered; EN Endangered; VU Vulnerable; NTi
Neat Threatened; LT Least Concern; DD Data Deficient.
Comments: VC=x/ery Common, C= Common, R= Rare

4.2.3 PROTECTED AREAS

The subproject area lies within Buffer Zone of Sagarmatha National Park (SNP). The SNP
and its Buffer Zone qualify as legally protected areas of Nepal, while the SNP is additionally
recognized by UNESCO asWorld Heritage Site (WHS). The subproject is located outside
the boundary of the WHSThe Buffer Zone listed as an IUCN Management Category VI
protected areaecognizes the continued sustainable use of resources by local communities
that can be mutuallybeneficial with conservationThough Birdlife International has
described the SNP and its Buffer Zasan Important Bird Area (IBA), which isecognized

for five globally threatened and 75 biomestricted bird speciesio major impacts on birds
areexpected as the entire transmission line will be undergranddthe Zol is not route of

any migratory bird, as stated above

4.2.4 OCCURRENCE OF CRITIC AL NATURAL HABITAT

Critical naturalhabitat is defined under the World Bank Natural Habitats (OP/BP 61@24)

there is no guidance on how to define the concBEpis ESIA therefore recognizes critical

natural habitat based on the following criteria adapted from the ESS6 and applicable to the
project area of influence:

(a) Occurrence of significant populations ofiti@ally Endangered (CR) and Endangered
(EN) species based on the Nepal National Red List Series and the IUCN Red List of
Threatened Species;

(b) Occurrence of significant populations of restricted range (endemic) species;

(c) Occurrence of significant populationgmigratory/congregatory species;

(d) Highly threatened or unique ecosystems, assessed onlyeease basis; and/or

(e) Ecologicalfunctions or characteristics needed to maintain the viability of the biodiversity
values described above in (a) to (d).

Variousthreatened species are however known or expected to occur and there is justification
for recognizing critical habitats for those species that are likely to be impacted by the
sulproject.Table 22 presents a brief analysis of threatened species for whiatachabitat

may be justified. Only three mammals are likely to be impacted, namely Red Panda,
Himalayan Musk Deer and Himalayan Black BeEnese species will require mitigation for
their protection and are further assessed in the Impact Assessmptdr.dda significant
populations of restricted range or migratory species are expected in the subproject area.

Table 22: Assessment of specig®r which critical natural habitat are justified and species which may
require mitigation for their protection

Species Justification Altitude Range (m) Potential Impact from
the Project

Mammals
Snow leopard | Included as a WH{ 35005600 Not impacted as nd
(Uncia uncig ouv presentat the projec
NRBD, NPWC= &B,P altitude
IUCN=VU

CITIES Appendix= |
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Red Panda Included as a WH{ 2800 3900 Potentially impacted b
(Ailurus QUV, reported to be influx  of  workers,
fulgeng common, used fo through illegal hunting
naming a local BZUG or disturbance by thei
NRBD, NPWC= IN,P dogs.
IUCN= EN
CITIES Appendix= |
Himalayan Reported to bqg Up to 3000
Musk Deer common
(Moschus
chrysogaster | NRBD, NPWC=&,P
IUCN= LR/NT
CITIES Appendix= |
Himalayan Known to be preser| 10003000 Likely attracted tQ
Black Bear in and aroundhe SNP inappropriately
(Ursus NRBD, NPWC=\WJ discarded waste
thibetanu} IUCN= VU potentially  escalating
CITIES Appendix= 1 humanwildlife
conflict.
Birds
Eastern Reported to be presel Up to 3900 Both species unlikely
Imperial Eagle | IUCN=VU to be impacted by th
(Aquila CITIES Appendix= | project
heliacg
Himalayan Reported to be presel 12005500
Griffin IUCN= NT
(Gyps
himalayensip

(Source: Annual Report of SNP 2077/78)

NRDB: Nepal Red Data BookCR= Critically EndangeredzN= Endangered, P= ProtectedU¥

Vulnerable)

NPWC: National Park and Wildlife Conservation (NPWC) Act, 1973 (P= Protected)
IUCN Red List Category (VU= Vulnerable, EN= Endangered, LR= Lower Risk, M&ar

Threatened

4.3 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT

4.3.1 SUBPROJECT LOAD CENTRE (BENEFICIARY) AND DISTANCE FROM
THE SUBPROJECT SITE

Altogether23 settlements with 58Bousehold$ias been identified as load centers.

Table 23: Load Centers with Distance

SN | Settlements (Load Centers) No. of HHs (582| Distance from
Beneficiary Households) | Monjo (Km)
I. Bosum 9 11.45
il Byankar 43 1.63
iii. Chauri Kharka 34 11.15
iv. Chaurikharka (Dungde) 54 11.64
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SN | Settlements (Load Centers) No. of HHs (582 Distance from
Beneficiary Households) | Monjo (Km)
V. Chesurma 12 7.93
Vi. Chheplung 59 9.83
Vii. Chhermading 6 7.17
Viii. Chyuma 25 0.81
iX. Ghat 40 7.43
X. Ghattekhola 4 3.77
Xi. Jamphutte 8 4.20
Xil. Lowa 5 8.18
Xiii. Monjo& Jorsalle 59 0.161.01
XiV. Muse 40 11.68
XV. Muse (Bakudingma) 4 12..49
XVi. Ngamateng 6 3.74
Vil. Phakding 56 5.19
Viii. Rangding 13 4,55
XiX. Teka 5 8.67
XX. Thadokoshi 17 8.17
XXI. Tok-Tok 26 3.50
Xil. Thulo Gumela 32 4.90
Xiii. Sano Gumela 25 6.57

(SourceField Survey

Various entities have different demandable 24. Demand varies from 1 kW to 4 kW. The

highest demand is with end uses.

Table 24: Demandas Per Entity Category

Category No. Demand Per category (kW)
Households 278 1.5
Households 54 1
Big Hotels(More than 20 Rooms) 24 3
Medium Hotelg11-20 Rooms) 38 2
Small HotelgUp to 10 Rooms) 75 15
Restaurants 74 1.5
Social Institutions 20 3
Snooker House and Shops 12 1
Ward Office 1 2.5
Bakeries 2 2
End Uses 3 4
Hospital 1 3
(Source: DF¥
4.3.2 IDENTIFICATION AND D ESCRIPTION OF SUBPROJECT AFFECTED

PEOPLES (APS)IN THE AREA IN TERMS OF FAMILY SIZE, RELI GION,

AGE, SEX, ETHNICITY,

INCOME, HOUSEHOLD SI ZE, OCCUPATIONAL

PATTERNS AND THEIR R ELEVANCE WITH THE SU BPROJECT
The total population of Khumbu Pasdimgmu RM is8989 in 2433 houses with average
family size of3.69 (KPLRM Profiles 2019). The female populatiai»0.02%) is slightly
more than male population. The population in Ward Navigre the subproject site ligs
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1752in 480 HHs with average family size of 6. Nearly two third of the population of Ward
No. 3 is economically active. Nearly 8% people areldf age group. The most dominant
ethnic group is Sherpa (62.97%) (Figuz6). Other Castes are Tamang (12.20%), Rai
(13.30%), Magar (2.88%), outcasteq6%),and others (3.99%). Based on religion, majority
of HHs are Buddhists (53.13%), followed by Hindu (40.50%), Chrisba4306),and Kirant
(0.94%).

100.00
80.00 60.97
60.00
40.00
20.00 12.20 13.30
2.88 4,66 3.99
0.00 I BN e
Sherpa Tamang Rai Magar Out Caste Others

Figure 20: HHS Percentage Based on Caste/Ethnicity in Ward No. 3
(Source: KPLRM 2019)

Besides Ward No.3, Musesettlementrom Ward No.2 is also a load center. It has 44 houses
with 173 population. Nearly 48% population is male and all are Sherpa ethnic people. They
follow Buddhist religion.In all 23 settlements, identified as tbacenter, have 2,171
population with average family size of 3,7Bable 25'%. Population, number of households
and average family size in dasettlemenis presented as below;

Table 25: Population in Affected Settlements

SN Settlements HHs Population Average Family Size
Male Female | Total
1 Bosum 9 19 20 39 4.33
2 Byankar 43 82 85 167 3.88
3 Chaurikharka 34 65 59 124 3.65
4 Chaurikharka (Dhunge 54 103 104 207 3.83
5 Chesurma 12 18 24 42 3.50
6 Chheplung 59 104 88 192 3.25
7 Chhermading 6 11 12 23 3.83
8 Chyuma 25 47 49 96 3.69
9 Ghat 40 64 77 141 3.53
10 Ghattekhola 4 10 8 18 4.50
11 Jamphutte 8 16 15 31 3.88
12 Lowa 5 6 5 11 2.20
13 Monjo and Jorsalle 59 132 91 223 3.84
14 Muse 40 77 82 159 3.98
15 Muse(Bakudingma) 4 8 6 14 3.50
16 Ngamateng 6 8 9 17 2.83
17 Phakding 56 126 109 235 4.20
18 Rangding 13 31 18 49 3.77

11 The difference in the total number of households in ward 3 and number of households as load center is mainly dhattedelat

individual entity such as residential, hotel, restaurant, lodges, shops, bakery, social institution, ward office andrenmekéas been
considered as separate household while the survey or census data does not take separate them ansgpaeatehere may be many
houses or load centers under single ownership.
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SN Settlements HHs Population Average Family Size
Male Female Total
19 Sano Gumela 25 55 60 115 4.60
20 Teka 5 13 13 26 5.20
21 Thadokoshi 17 35 36 71 4.18
22 Thulo Gumela 32 54 54 108 3.38
23 Tok-Tok 26 42 21 63 2.42
Total 582 1126 1045 2171 3.73

(Field Survey 2021)
Among the beneficiary households 8 households have been identified under DZI since some
project components (penstock, powerhouse and tailrace) are constructed on their private land.

Table 26: Ethnicity and Population of HHs in DZI

_ Cast Population
SN | Name Project Components to be constructed T TE 1T
1 Tailrace Sherpa |2 |2 |4
Pasang Sherpa Power House
Penstock
2 | Fura Futi Sherpa Penstock Sherpa |1 |2 |3
3 | Ngawang Gele Penstock Sherpa |3 |3 |6
4 | Doma Sherpa Penstock Sherpa |3 |3 |6
5 | Dali Sherpa Penstock Sherpa |1 |1 |2
6 | Kaji Sherpa Penstock Sherpa |4 |1 |5
7 gﬁi?gag Temba Penstock Sherpa |2 |2 |4
8 | Kami Dorji Sherpa | Penstock Sherpa |2 |1 |3
Total | 18 | 15| 33

(Source: CED

4.3.3 LAND USE AND OWNERSHIP (INCLUDING TRADITIONAL USE AND
OWNERSHIP)

The Khumbu Pasanghmu Rural Municipality is extended in 1539 Rrh?area. Out of the

total land area, approx. 44% is covered with snow/glacier, 19.85% is barren land, 15.61% is

grass land, 9.98% is covered with forest 8r@D% is shrub land. Other land category areas

are very less (Agricultur®.67%, Built up Area0.01% and water Bod§.58%). Out of total

area 280.42 Kiin Ward No.3, snow/glacier is 38.66%, barren land 16.90%, forest 16.28%,

grassland 16.09%, shrub lad40%, water body 0.88%, built up 0.64% and agriculture

0.15% (KPLRM, 2019).

Traditionally, Sherpa are the custodians of the whole Khumbu area. But after declaration of
National Park, the land except registered as private within National Park aredersthm
jurisdiction of SNP. For the conservation of the forest area outside the national park, the SNP
has handed over it to local community as buffer zone community forest. Land to be used for
headworks (540 B and some parts of the penstock are puhalic (3305 rf) which lies in

the buffer zone community forest. Remaining part of penstock and powerhouse site lies in
private land (Details imable 9). The tailrace area is also in private land. Similarly, all the
lands required for transmission line ightic. Average land holding per bsehold in load
center is 7.89 Ropamiverage land holding in different load center is present@abie 27.
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Table 27: Average Landholding in Load Centers

Average Land
SN Settlements Holding (Ropani/HH)

1 Bosum 14.11
2 Byankar 4.12
3 Chaurikharka 12.71
4 Chaurikharka (Dhunge) 12.89
5 Chesurma 11.41
6 Chheplung 10.25
7 Chhermading 2.33
8 Chyuma 2.6
9 Ghat 5.98
10 Ghattekhola 2
11 Jamphutte 8.29
12 Lowa 2.25
13 Monjo and Jorsalle 5.62
14 Muse 10.47
15 Muse (Bakudingma) 14.25
16 Ngamateng 4.83
17 Phakding 4.17
18 Rangding 6.33
19 Sano Gumela 11.45
20 Teka 14.6
21 Thadokoshi 8.88
22 Thulo Gumela 5.27
23 Tok-Tok 2.53

Average 7.89

(Field Survey 2021)

The components of subproject lie in public as well as private land. Thus, it affects the people
directly or indirectly. During construction period, the private land will be excavated for
penstock pipe lining, powerhouse construction activities and other purposes such as storage,
camps etc. Thus, these activities affect the local people and their liveliremoéanid plots of

8 households in the DIZ will be affected by the subproject structures. A total of about
1280.24 m of private land is requirediable 28 shows the total landownership of the HHs
included in DZ. As mentioned in tablethe subproject compents require very less
percentage of land compared to the total landholding of the households, Moreover the land to
be acquired for penstock alignment can be used for agriculture as the penstock will be buried.

Table 28: Total landholding and % of affected land by subproject components

Affected | Total Land | % Of Affected
SN | Name Plot No. Land () () Land in total Remarks
3 51.77 Tailrace
1 | Pasang Sherpa 13 498.23 6104.88 10.11 Power House
16 67.48 Penstock
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2 | FuraFuti Sherpa 15 136.53 508.74 26.84 Penstock
3 | Ngawang Gele 17 14.46 4500 0.31 Penstock
4 | Doma Sherpa 20 311.41 2543.7 12.24 Penstock
5 | Daali Sherpa 23 13.33 1526.22 0.87 Penstock
6 | Kaji Sherpa 31 33.21 30524.4 0.11 Penstock
7 gﬁifgag Temba 32 87.5 780 1122 | Penstock
8 | Kami Dorji Sherpa 33 66.32 2290 2.9 Penstock
Total 1280.24

4.3.4 OTHER HOUSEHOLD PROPERTY SUCH AS PHYSICAL STRUCTURE
AND TREE (FRUITS TREE, TIMBER TREE AND OTHERS)

Most of the houses in the area are constructedstatme cement masonary wall with wooden

wall parttion and Corrugated Galvanized Iron (CGI) sheet roof. Traditional practice of

building houses with stone and mud haem replaced by cementgble 29. All eight

houses in the [Z are made from stone wallgth CGI roofing.

Table 29: House type in Ward No. 3

Type Number
Stone mudvall 60
Stone Cement wall 179
RCC 3

Tin and Wood 152
Others 1

(Source: KPLRM, 2019)

Diversity of fruits is low due to climatic condition of threubprojectarea. Commercial
horticulture is rare. Planting of apple trees has become common in the area. iQthele
peach, plum and peéfable 30) in WardNo. 3.

Table 30: Fruits Type in Ward No. 3

Name of Fruits Number of HHs
Syaau Apple) 104

Aaru (Peach) 21
Aluchaa(Plum) 34
Naaspat{Pear) 5

(Source: KPLRM, 2019)

Pasang Sherp@lH in DZI) has planted some Apple plarf®) saplings) in plot no 13. Other houses
on DIZ did not plant any fruits on the subproject affected lands.

4.3.5 CROPPING AND GRAZING PATTERNS

The RM has diverse climate due to altitudinal variation 1,543 m amsl to 8,848 m amsl. Ward
numbers 1, 2 and 3 have relatively warm climate and so more people dependent on
agriculture activities KPLRM, 2019). Agriculture land is very premium Ward No. 3.
Peoplein general cultivatgpotato, buckwheatbarley naked barleyand maize of which

potato is the most common crdpenerally,ripening of crops takes more than 6 mordoge
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to cold climate People arealsocultivating vegetablesuch as cauliflower, cabbage, tomato,
carrot, radish, capsicum, bean, chilly, cucunggerin plastic tunnel.

400
323 m No. of HHs
300
198
200 172
0 _=sm 2 HE , |
Potato Maize Buckwheat Wheat Naked Barley

Figure 21: Number of HHs Growing Different Crops
(Source: KPLRM, 2019)

Yak, cow, horse, mule, goat, jyokjsaand bul are the livestock reared in the Ward No. 3.
Cow is the livestock thais reared bymost HHs in more numbers. There is no specific
grazing system. Open grazing is common.

Table 31 Crops and livestock of the households in ™

SN | Name Crops(kg/year) | Livestock Vegetables (kgkeal)
1 | Pasang Sherpa None None 600

2 | Fura Futi Sherpa None Cow: 2 Nos | 200

3 | Ngawang Gele None None None

4 | Doma Sherpa Potato 400 Cow: 2 500

5 | Daali Sherpa Potato: 250 Cow: 2 400

6 | Kaji Sherpa Potato:200 Yak :1 500

7 | Pasang Temba Sherpa Potato: 100 None 200

8 | Kami Dorji Sherpa Potato: 400 Yak :1 500

(Source: CED)
4.3.6 VULNERABILITY OF THE AFFECTED PEOPLES (APS)
The louseholds that have disabled, elderly people (elder headed without any other bread
winner), single women, female headed, Dalit are considered as vulnerable groups considering
the fact that these people are more prone to be impacted by the adverse imipacts o
devel opment activities as they dono6t have
such adverse situatiohrlowever, due to the loss of private land, 8 families are identified as
vulnerable.During construction period, the private land will be axatad for penstock pipe
lining, powerhouse construction activities and other purposes such as storage, camps etc.
Thus, these activities affect the local people and their livelihoben land plots of 8
householdswill be affected by the subproject strueta A total of about168627 m? land
from localsis required for the proposed subprojstiuctures Table 32shows thajpeople
who arelosing land parcetlue to subproject development activities and furthermore people
of these HHsalso havaourism or hotel business aiernativesource ofincome generation.
In Addition to it, the land required except from powerhoupengtockalignmenj can be

12 Jyokpo is a cross breed of cow and yak that can adapt in high altitude
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used for agriculture as the penstock will be buridte landowner of 8 HHs were not found
vulnerable due to disable]derlypeople, single womerfiemale headetlouseholdsand dalit.

Table 32: List of People Losing Land

Affected Total
SN | Name Elloo.t Lar21d Larzld Ol/i’;:lfr;eg '?a? Remarks
() ()
3 51.77 Tailrace
1 | Pasangsherpa 13 498.23 | 6104.88 10.11 Power House
16 67.48 Penstock
2 | Fura Futi Sherpa 15 136.53 508.74 26.84 Penstock
3 | Ngawang Gele 17 14.46 Aé‘%%% 0.31 Penstock
4 | Doma Sherpa 20 311.41 2543.7 12.24 Penstock
5 | Daali Sherpa 23 13.33 1526.22 0.87 Penstock
6 | Kaji Sherpa 31 33.21 30524.4 0.11 Penstock
7 | Pasang Temba Sherpg 32 87.5 780 11.22 Penstock
8 | Kami Dorji Sherpa 33 66.32 2290 2.9 Penstock
Total 1280.24

4.3.7 EDUCATION
Overall literacy rate in the RM is 67.72%. The literacy ratesubprojectinfluence area
Ward No-3,is 70.41% Literacy rate of eight households under DZI is 100%.

Table 33: Literacy Rate

Ward Number | Literate (%) llliterate (%)
1 63.26 36.74
2 75.28 24.72
3 70.41 29.59
4 73.98 26.02
5 62.56 37.44
Total 67.72 32.28

(Source: KPLRM, 2019)

Thereare 15 government owned school and one private school in the R&libproject
influence areae., WardNo. 3, there ag four school§ one secondary and three ba3iable
34

Table 34: Educational Institutions

Ward No. SN Name of School Level Remarks
1 Shree Khari Khola Secondary School, Khari Khola | Secondary
1 2 Shree Mera Adharbhut Scho#lhari Khola Basic
3 Shree Pankonija Adarbhut School, Khari Khola Basic
4 Shree Buksa Adharbhut School, Khari khola Basic
5 Shree Lukla Adharbhut School, Lukla Basic
2 6 Shree Sagarmatha Adharbhut School, Surke Basic
7 Shree Himalayag&nglish Boarding School Basic Private
3 8 Shree Mahendra Jyoti Secondary School, Chaurikh| Secondary
9 Shree Pemachholing Adharbhut School, Ghat Basic
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Ward No. SN Name of School Level Remarks

10 Shree Jansewa Adharbhut School, Gumela Basic
11 Shree Yuwa Barsha Adharbhut Schddgnju Basic
12 Shree Pangboche Adhabhut School, Pangboche | Basic

4 13 Shree Fortche Adharbhut School, Fortche Basic
14 Shree Khumjung Secondary School, Khumjung Secondary

5 15 Shree Himalaya Adharbhut School, Namche Basic
16 Shree Tham@dharbhut School, Thame Basic

(Source: KPLRM, 2019 and Field Stud§21)

4.3.8 OCCUPATION/ EMPLOYMENT AND INCOME

Tourism activities like trekking, mountain climbing, hotel and restaurant are the major
economic activities of the area. Agriculture land is very premium and productivity is also
very less. Major occupations are agriculture, tourism, services, foreigroymsit and
business (Figurg2). Unemployment figure is also significant in Ward No.3 of the RM.
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25 00 24.14

19.52
20.00

15.92
15.00

10.00 668

5.00 188 2.57 2.74

0.00 [— [ | 1

Agriculture  Tourism Job Business Daily Wages Foreign Others Unemployed
Employment

Figure 22: Population Percentage by Occupation in Ward Number 3
(Source: KPLRM, 2019)

Occupation/Employment and income statushef households the DZI is shown ifTable 35. Six

households have major occupation as hotel business where as for two households its tourism
(Trekking).
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Table 35: Demography, Occupation and Economic Characteristicef Eight Affected Households

Population Source of Income/Amount (NPR)
Major . Business Expense . .
S.N. | Name of Land Owner MIE |IT Occupation A_gnculture and Tourism | (Hotel/ (NPR) Major Crops Livestock
Livestock
Lodge)
1 | Pasang Sherpa 2 2| 4 KS:iec'Lﬁt‘frg‘eSS/ HH purpose only 1000000 | 600000 | vegetables None
2 | Fura Futi Sherpa 1| 2| 3| Hotel Business Er|1_lly/milk purpose 300000 200000 vegetables Cow2
3 | Ngawang Gele 3| 3| | HotelBusiness 300000 | 200000 | None None
4 | Doma Sherpa 3| 3| g HotelBusiness/ HH/Hotel purpose 300000 | 250000 | vegetables/Potato | Cow-2
Agriculture only/Milk
. Hotel Business/ | HH purpose
5 | Daali Sherpa 1] 1| 2 Agriculture only/Milk 250000 100000 | vegetables/Potato | Cow-2
6 | Kaji Sherpa 40 1 ;'\gﬁfc'u'?tt‘]fé”esy 200000 500000 | 270000 | vegetables/Potato | Yak-1
7 | Pasang Temba Sherpg 2 | 2 Tourism HH purpose only | 300000 200000 | vegetables/Potato | None
8 | Kami Dorji Sherpa 21 1 ;erji::IEIthre HH purpose only | 400000 300000 | vegetables/Potato | Yak-1
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4.3.9 ACCESSIBILITY OF ELE CTRICITY IN THE SUBP ROJECT AREA

The subprojectarea isnot accessible by national grigour local community managethicro

hydro power plantgTable 36 in Section 4.3.1lare operational tich provide electricity for
mere lighting purposddemand of electricity for space heating and cooking cannot be met by
these micro hydro plants.

4.3.10 PHYSICAL AND CULTURA L RESOURCES IN THE SUBPROJECT AREA

There ardour schools in WardNo. 3; threebasic ad one secondary school. Similarly, there
are two health institutions WardNo 3: Monjo clinic and Chaurikharka Health Post. There

is no temple in Ward No. But 5 Gumba (KPLRM, 2019). The nearest GumismUchche
Chholing Gumba in Monjo which is aboB00 m up eastwards from the Monjo settlement
(Field Visit 2021).Gumba is the main meeting or gathgrplacefor locals In Monjo, there

is a meeting hall in the premises of Yuwa Basic School, managed by Khumbila Woman
Group.

4.3.11 CULTURAL PRA CTICES AND FESTIVALS IN SUBPROJECT AREA

Buddha Purnima, ManRimdu and Dumji are the major festivals and ceremothes are
celebratedn thesubprojectarea. ManRimdu is celebrated for 3 days November. The first
day of festival involves prayers, second day for dalolama dancing where they wear
brocade gown and wonderfully painted papréiché masks. Last day is for some humorous
dances and chanting prayeiBumiji is celebrated on the occasion of birthday of Guru
Rimpoche The festival serves as a religious anthmunity duty to help bring the villagers
together. Every 13 years it falls upon three families to provide food and drink for the entire
village for the duration of celebrations, which lasts for 4 dAjlsthese festivals are carried
out in public placesand do not lie in thédlZ, hence are not affected by the subproject
components.

4.3.12 DESCRIPTION OF SETTLEMENTS OF INDIGENOUS PEOPLE, DALITS
AND OTHER RELIGIOUS AND MINORITIES WITHI N THE SUBPROJECT
AFFECTED AREA
The major settlement in Ward No 3 is of Sher@her caste and ethnic groupgratehere
for business purposes. In all settlements, Sherpa are dominant indigenous group. Tamang,
Magar, Rai, Newar and Sunuwar are other indigenous group in the area. Most of the other
groups are migrants. Beside thenhh@tri and Dalits are remaining groups in project
influence aregFigure 23.

128 78.91
60
40
20 018 036 218 755 345 5.82 6.55
0 — —
S S :g‘\ S i\, % ‘b‘ 2
& & > & 0 ~ B &
> > & > v < & =4
& & & & & §,%>
GQ’ OQ' @Q Q &QO 0’9
&% X ng &Qo 'ngJQ < b\%
¥ & A & N

Figure 23: Indigenous Group in PIA
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More than 95% HHs follow Buddhism in PIA. 3.68btotal HHs follow Hindusm while rest
(less than 1% HHsare Christian (Figurg4). All eight households in the DZI are Sherpa and
follow Buddhist religion.

0.73% _3.64%

m Buddhist
m Christian
Hindu

Figure 24: Religion in PIA

4.3.13 COMMUNICATION FACILI TY

Basically,subproject arehas 3G services. 4G mobile network facilities are also available in
the subproject area although network or quality is poor. Similarly, internet faciiaslish
home(Satellitetelevision)are also available in major settlements. There are two plostf

in the RM.Himal FM and Solu FM based on Salldrgadquarter of Solukhumbu, are aired
and covers some part of subproject area although locals hardly tlistadio. The major
source of information in thesubproject areas internet and visual medi@News from
television).

4.3.14 LOCAL AMENITIES

The foot trail for trekking is available as road facility in the subproject area. People transport
goods on mules, horse, jyokpo and by air (helicoptérg headwork and powerhouse areas
can be accessed througlofidrail from Monjo (about 1.%m to headwork and 150 rto

power house)There arefour micro hydro powerplantsin subproject arearable 36. The
existing micro hydro in the subproject area are not operational in their full capacity as these
plantsare more than 10 years oldnd needegularrepair & maintenance. Thugxisting

MHPs are not able to meet energy demand of community people in subprojectinarea.
addition, schools, health post, community hall, drinking water facilities, internet facilities,
post offices, bridges, and helipads are some of the public amenities observed in subproject
area Similarly, al the settlements have access on drinking water facilities. Monjo Water
Supply User Committee manages the water supply system in Mohgre arefive
community building in the subproject area (1 at Monjo, 1 at Toktok, 2 at Ghat and 1 at
Chheplung).

Table 36: Existing Micro Hydro Projects

S.N. | Hydropower Ward Installed Capacity (kw)
1 Thadokoshi Micro Hydropower | 3 100

2 Chhusema Micro Hydropower | 3 35

3 Ghattekhola Micro Hydropower | 3 70

4 Monjo khola Micro Hydropower | 3 50
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Table 37: Bridges in PIA

SN | Name of Bridge Type of Bridges | Address Remarks
1 | Larcha Dovan Bridge | Suspension Boarder of Ward No. 3 and Ward No. §

2 | Jor salle Bridge Suspension Jor Salle Crossing
3 | Tawa Bridge Suspension Tawa

4 | Monjo Khola Bridge Iron Bridge Inbetween Monjo and Chhumowa Crossing
5 | Benkar Bridge Suspension Benkar Crossing
6 | Benkar JharanBridge | Iron Bridge Benkar Crossing
7 | Ghatte Khola Bridge | Concrete Bridge| Jamphutte Crossing
8 | Phakding Bridge Suspension Rangding Crossing
9 | Phakding Bridge Iron Bridge Phakding Crossing
10 | Rokamba Bridge Suspension Rokamb

11 | Chhuserma Bridge Iron Bridge Inbetween Chhuserma and Sano Gum

12 | Chhuthawa Bridge RCC Bridge Chhuthawa Crossing
13 | Thadokoshi Bridge Truss Bridge Thado Koshi Crossing
14 | Thadokoshi Bridge Suspension Thado Koshi Crossing
15 | Syangma Bridge Wooden Bridge | Syangma, InbeweéWard No. 2 and 3

16 | Rongding Bridge Wooden Bridge ;?3 ?I?ongdlng, Inbeween Ward No. 2

17 | Chheplung Bridge RCC Bridge Chheplung

18 | Thulokhas Bridge RCC Bridge Kyangma

19 | Kyangma Bridge Suspension Inbeween Ward No. 2 and 3

20 | Ghat Teka Bridge Suspension Ghat

21 | Kamsewa Bridge Wooden Bridge | LwahaNeka Khola

4.3.15 CUSTOMARY PRACTICES ON DISPUTE MANAGEMEN T

People in the subproject area gather at public place especially at Gumba or community hall or

at school for discussion at presence of community leadken there are any disputes or
confusions among community membeenerally, Senior Lama from the Gumdets as the

community leader. Sometimes a senior public figure in the Sherpa community also play the
role of the leader. Concerned community members are invited for dispute settlement via

phone or personal visit by the lead&tostly household related gigtes (land ownership,
family quarrel, misbehavior etc.) are resolvédough this processCollective decision
making is in practice in the subproject avdaere each community member can express their
views without any kind of coerciorif the disputes i@ not settled through this process it is
taken to Ward or Rurdunicipality office.

4.3.16 STATUS AND ISSUES OF WOMEN AND CHILDREN I N SUBPROJECT

AREA

In the subproject area, women are primarily responsible for taking care of children and
household chores. Aapt from this, they are also engaged in running the hotels run by their
family. During the consultation, women reported that they also go to work in construction site
as labour in community. They also reported that the wages paid to women in such works is
less than the amount paid to their male counterpdidmen in Sherpa community are
actively involved in decision makingrocessthat takes p@ce attheir families and society
Genderdiscriminationis observedess in the communityDue toinsufficiency of energy in
subproject areawomen areresponsibleto collect cow dungsnd fodderneeded for their
housesMost of the children in subproject area found that they in Kathmandu for education
and as parents are aware about the importancduziagon, children who reside with their
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parents in subproject area also goes to scid@.presence of child labour around the hotels
in subproject area also not observed.

4.3.17 LOCAL INSTITUTIONS A ND ACTIVITIES: GOVER NMENT AND NON -
GOVERNMENT AGENCIES, COOPERATIVES, CBOS;
KPLRM is the local governing government institution. Beside the KPLRM, ward authority,
Buffer Zone Management Committee, Buffer Zone User Groups, Buffer Zone Community
Forests, Women Groups, Youth Clubs and other many institudisogxist in the subproject
area.The Buffer Zone Management Committee (BZMC) is an apex body under which 3
Buffer ZoneUser Committee¢BZUCs), and 28 Buffer Zone User Groups (BZUGs) have
been formed and institutionalized in SNP and its BZaddition,Chauukharka BZUCexists
in subprojectarea. There are 10 BZUGs under Chaurikharka BZUC and 9 Buffer Zone
Community Forests User Groups (BZCFUGSs). Out of 10 BZUGs and 9 BZCFUGs, 5 BZUGs
(Khumbila, Gautam Buddh&hari, Tsomalongma and Kusung Khangaml6 BZCFUGs
(Himalayan, Kongde, Dudh Kunda, Pema Tsoling, RedpamdbMuse) lie in subproject
area.

4.4 OUTSTANDING UNIVERSAL VALUES (OUV) OF SAGARMATHA NATIONAL PARK

HERITAGE SITE
Chapter 4.2.3 explains the SNP is recognized by UNESC@headNVorld Heritage Sit
(WHS). The subproject is located in the Buffer Zarfehe SNPbut close to the boundary of
the SNP and WHSAccording to Operation Guideline for Implementing the World Heritage
Convention (UNESCO 2017), the Outstanding Universal Value (OUV) is culamngor
natural significance which is so exceptional as to transcend national boundaries and to be of
common importance for present and future generations of all humanity whose permanent
protection of the heritage is of the highest importance to the itimmahcommunity as a
whole. The OUV consists of Criteria/Value, Integrity and Protection and Management at the
time of nomination as a World Heritage Site.
World Heritage in 1979 AD. The OUV of SNP as inscribg@UV statement), are as
followings.

4.4.1 VALUE/CRITERIA

The SNP is under the criter{@ii) of the World Heritage Criteria for superlative natural
phenomenon or areas of exceptional beauty and aesthetic impor&ieecontains the

hi ghest p o iurfatce- Mofint Evexaesttaddhas refigious and cultural settings such

as Tengboche monastery and Sherpa culture.
natural phenomena (Mt. Everest and its surrounding natural features) and unique Sherpa
culture and Lifestyldas in IUCN, 1979), SNP perfectly meets and falls under the UNESCO
World Heritage criteridvii) as evaluated by IUCN, 1979.

The site contains 7 other peaks with altitude more than 7000 m that are geologically young
with deeply incised valleys by glacigyiving rise to magnificent landscape that are
aesthetically striking features. The zone provides the barrier between the Palearctic realm and
Indo-Malayan realm. There are six altitudinal vegetation classes from oak forest at lower
elevation to lichen ah mosses at higher elevations that harbors some rare and endangered
animals such as Snow Leopard and Red Panda. The Gokyo and associated lake group has
been enlisted as Ramsar sites since 2007 that has added value to the site. The property (site)
also host about 6000 Sherpa people and over 20 Sherpa villages whose culture and lifestyles
has allowed sustaining protection of the park.
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4.4.2 INTEGRITY

The SNP has an area of 124,400 ha., which was established as a national park in 1976 under
the National Park and Wlife Conservation Act, 1973NPWC Act) and managed by the
Department of National Parks and Wildlife Conservation (then under Department of Forest).
The wholeness of the site is bounded by Great Himalayan range that borders the
Qomolongma Nature Reservef China, physically at Monjo in south, MakaBarun
National Park in east and Gaurishankar Conservation Area in west. A buffer zone was
established in 2002 in the south, as the name suggest itself, with objective to protect its
integrity. The bufferzones not among SNPO&6s OUV.

The site integrity can be sought as combination of natural features with the Sherpa culture

and lifestyle. The conservatianr i ent e d Sherpa cul tur al el e
(pastureland regulator), 6éBlbgad!l @ Mbsataned bpr
6Chaam/ Nyingjed (Principle of ki ndness amon
sanctioned by Monasteriesd etc. have contrilt
properties related with trade and agriau held by the Sherpa people does not come under

park administration i.e. those are excluded from the park by legal definition.

4.4.3 PROTECTION AND MANAG EMENT

The NPWC Act 1973 is the principal legislation under which the site is protected
supplemented byhe Himalayan National Park Regulations (1978). The Sagarmatha National
Park office has the administrative role of ensuring park services with conservation under the
Department of National Parks and Wildlife Conservation/Ministry of Forest and Environment
and Nepalese Army has been deployed for its protection. A Buffer Zone Management
Committee (BZMC) manages 3 Buffer Zone Users Committee (BZUC) that have 28 Buffer
Zone User Groups (BZUG) within the national park (as Village Enclaves) and outside to the
souh. The park provides 50% of its revenue to the local communities through the Integrated
Conservation and Development Program (ICDP). The Park and Buffer Zone Management
Plan (20162020) focuses on habitat and biodiversity conservation, Tourism and
Interpreation, Buffer Zone Management and Research, Monitoring and Capacity building
with special programs on species conservation for Snow Leopard, Musk Deer and Red Panda.
As from the experience from the implementation of the earlier plan {2002, budget
corstraints hindered the effectiveness (SNP, 2016).

Tourism is the main income source for the local people and thepagkto huge number of

tourist movement (45,112 tourist visited in FY 2016/017 AD) in the subproject area has
created humanpressureimap k 6s ecol ogy @&he dffeatstgdnerate infem a ur c e s
demand for morefood, water, energy, lodging, solid waste generation and new trail
development. Other sourceSimpactin thesite are frondevelopment works such new trail
construction,building resorts and lodges. The local demand for firewood is also a major

cause for deterioration of the park OUV where only 3% of the park is forested. The park is
affected by air pollution, illegal activities, impacts from tourism, use of excess energy,

|l ivestock farming, visitords accommodati on,
wastes and wild plant collection as in year 2018 (UNESCO, 2019).

The following points present a summary of the above OUV:
1 Mount Everest and 7 other mountain peaks waititude more than 7000 m
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1 Sherpa cultural heritage such as the Tengboche monastery and the unique
conservatiororiented Sherpa culture that has maintained the landscape integrity.
Sherpa community and over 20 Sherpa villages.

Ecological habitat diversitgssociated with six altitudinal vegetation classes

Rare and endangered animals such as Snow Leopard and Red Panda.

Gokyo and associated lake group that forms a Ramsar site

Tourism is a main income source for the local people and the park, but is demanding
of natural resources.

1 Demand for firewood is a major cause for deterioration.

= =4 =4 -8 9
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5 ALTERNATIVE ANALYSIS

Alternative analysis is an integral parttbé sulproject feasibility study. Alternative analysis

is primarily governed by the factors like technical feasibility, economic viability and
environmental acceptability. This section focuses on the assessment and evaluation of the
following aspects of the avaible alternatives: (i) choice of design; (i) analysis of potential
alternativesubprojectsites (iii) topography; (iv) echnology; (v) Procedures of Operation,
Work Plan; (vi) Raw Materials and (vii) Use of Forest and government land be used for
MKMH SP.

The aim of the proposed subproject MKIEPI is to construct and install a system having 942
kW installed capacity and to distribugdectricity at local level through 15And 1.1kVA
transmission lines. The various alternatives to achieveuhprojectobjectives of MKMHP
with no or minimum environmental damages are discussed in the following sections.

5.1 DESIGN ALTERNATIVE

Proposed MKMHSP is a run of river and initially it was proposed as an installed capacity of
500 kW. During Detailed Feasibility Study itas found that electricity demand in the
subproject area is very highccordingly, thesubprojectwas studied considering different
alternatives. Optimization of the installed capacityMKMHP was carried out to establish

the optimal plant size for powegrroduction from the hydropowesubproject For this
purpose, various installed capacities ofsbbprojecand the corresponding flow conveyance
systems were considered for economic amg)yg&eeping the full supply level at the
headworks and the tail waatlevel at the powerhou$ged. To identify the optimum installed
capacity of thesulproject,local demand, water flow and head were considefed a fixed

design head, the increase in installed capacity was achieved by varying the flow in the
conveyance system through variations in the dimensions of the desanding basin, penstock,
power station and tailrace canal. For each alternative scheetieipary cost estimates of

the requisite works were prepared based on quantity takeoffs from preliminary designs and
rates fromsubprojecs of similar natureFinally optimum installed capacity of MKMHP was

fixed at942 kW.

5.2 SUBPROJECT SITES

During the @sk study and survey, the suriemam tried to identify potential alternative sites

for intake and powerhousdJpstream locatios of Monjo Khola from proposed ritake
consisted a waterfall which could give a significant head gain. But very steep slopes
conssting unstable boulders on the right bank and a landslide on left bank of the river
sections was unfavorable for construction of headworks structures. The right bank
downstream of the proposed intake location also consisted of steep and rocky slopes. Majo
portions of the headrace alignment would have to go through a very steep topography if was
constructed on right bank of the river. Compared to this left bank of the Monjo Khola at
proposed Intake location consisted appropriate space for headworks. uvdsto dyentle
terrain it also provided opportunity for easier waterway layout. A river crossing is also
provided to avoid steep terrain for headrace

Alternative routein theleft bank of the river was also considered to avoid the river crossing
and follow the left bank for powerhouse location. This stretch of the river was unfeasible due
to its very steep topography considering the right bank. Furthermore, appropriate and safe
location for powerhouse constructing was not available at left bank of the rive
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Due to landslide of at right bank of Monjo Khola just below main trekking trail, penstock
pipe route doesnot follow the right bank of Monjo khola, and it affected on location of
powerhouse. Thus penstock pipe route passes through Monjo village tahanpomsed
location of power housé.ocation for penstock layout also considered the willingness to sell
the land by the locals to the subproject. Layout route was chosen through the land whose
owners were willing to sell the land to the subproject.

Powerhouse location liga theleft bank of DudhkoshRiver. It is placed well above the high
flood levels of the river. Flood hydrology is also oadrout for powerhouse safetiyower
elevations form proposed powerhouse location was also not suitatile &nd formation
mainly has alluvium and colluvium depoisiBhese areas were not suitable for powerhouse
construction due to possibilities of flood and landslide hazards.

Alternative study was also carried considering possibilities of not replagisting Monjo

Khola micro hydro project But this would result in loss of power. This was not
recommended by the locals as they were willing to replace the existing micro hydro power
project for a mini hydro subproject. The power demand at load ceméeesever increasing

and power generated by micro hydro was limited to lighting at household level. The local
demand for electricity was much higher. Hence decreasing power was not considered.

5.3 TOPOGRAPHY

Penstock pipe rout¢hrough rightbank wasnot feaghle due to steep slopeSimilarly,
Penstoclkpipe route waslso impossible without river crossing due to steep slope at left bank
just below the intake agxistingMonjo Khola Micro Hydro.

5.4 TECHNOLOGY

Technology alternative seeks other modes of elewtriacility to fulfill similar requirements

for the regional development as would be achieved by installation of hydropower. The people
within the zone of influence require safe, efficient, cheap and healthy energy for daily
lighting and cooking activitiesAt the same time, there is an urgent need to conserve the
environment in terms of physical, biological, social and cultural aspects. Possible alternative
options to achieve abowsaid prospect would include solar power, wind power, thermal
power, fossifuel and firewood. Power import from national grid is another option. Solar and
wind power are also sources of clean energy which create or produce very less environmental
degradation. However, the potentiality of both solar and wind ptawgely dependsn the
sunshine hour and wind velocity which may not be available all theairvonja Besides,

there are problems associated with these sources. Imported solar panels are complex in
technology and expensive in maintenance. Power generated from se@ripeery small to

be used for heating and cooking purpose. Some household sultpeojectaffected area

have small solar panels for lightening purpose that is not sufficient as they need more power
for cooking, lightening, heating, running electror@ind electricalequipmentand others.
Furthermore, battery life significantly reduces in subproject region due to low temperatures.
Safe disposal of battery is also a challenging issue in subprojectTanes. the solar and

wind power could not be an appraate alternate for thisulproject. Thermal power plant is
associated with serious environmental problems like air pollution due toe@f¥sion,

sludge handling, high noise, high temperature and fire hazard. Besides, petroleum products
are imported fromabroad, price is continuously increasing, and there is a problem of spare
parts and their high costhe subproject site is remote and far from national grid and rest part
of countryis already in shortagef power Various problems are stumbled during itnport
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such as lack of high voltage transmission liaad time required for installation of such
facility is quite long.Thus, it is an optimum necessity to seek out the permanent source of
electricity at local levelitself for the continuous supply efectricity. Considering the above
alternativesmini hydrocan be the best option to serve the purpose of electricity requirement
of thesubproject area

5.5 WORK PLAN

Work Planwill be based on intensive technologies of construction equipment and maximum
utilization of local resources to the extent possible. This is to ensure lowest possible cost for
subprojectdevelopment and ensure quality in the works undertaken. Due pnuatitype

given for the recruitment of local people which will minimize the requirement of temporary
camp, reduce fuel wood and timber requirement, enhance local skill and economy and
develop better relationship between tubprojectand local people. Theonstruction work

will be scheduled in daylightand constructionat night will be prohibited The
implementation of theubprojectwill require sand and aggregate which will be used from the
proposed quarry sites and crushing the excavated materials.

5.6 RAW MATERIALS

Various physical resources are consumed for the construction of proposed subproject. The
materials to be used are boulders (stones) for gabion and walls, gabion wires, masonry wall,
brick or concrete block, aggregates for concreting. Othet tesaurces will be quarry and
burrow used from the area. Reinforcement bars and cement will also need to be transported
from otherpartsof the country. Electranechanical equipment need to be imported from
overseas manufacturers. There are no othereffesitive alternatives for the above materials

in construction works of theubproject The construction is intended to be carried out by
manually.

5.7 USE OF FOREST AND GOVERNMENT LAND

The subproject layout option is such that minimal forest area is reguifhe size of the
subproject ismall, foresrequirementor long term leaseés limited (0.63haonly) which will
be compensated as per Procedural Guideline for the use of Fores2D&BdThe location
and potential site for the compensatory plantation will be provided bgaheerned GoN
authorityandwill be locatedbefore construction.

5.8 CONSTRUCTION SCHEDULE

The estimatedubprojecttonstruction period is 1.5 years from thetedof commencement of

the work. The construction works are mainlysoffaceconstruction worksThus,all works
should be done in dry season. Similarly, the climatic condition of the area is very cold during
winter. So, severe cold winteiill be avoided. All the arface work will be scheduled in day
light.

5.9 ASSOCIATED RISKS

The subproject design has given due consideration to avoid risks both in terms of
environment/social angubprojectstructures. While doing so, efforts were also made to
minimize thesubprojedd s cost . Al l the structures have
geological investigationsna has the risk associated with cost overrun during construction.
Similarly, the powerhouse area is located on the terrace made by thkkdShdRiver. It has

been designed considering GLOFs from Imja and Dig Tsho. The risk of GLOF has also been
accounted by referring to the potential GLOF discharge estimates.
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6 IMPACTS AND MITIGATI ON MEASURES

This section provides a description of beneficial and adverse impautysical, biological,
socioeconomic, and cultural environment due to the implementation of the proposed
subproject which is based on field observatibhe impact assessment has been focused
within the subproject influence area considering general profile at RM [Ekel.impacts
havebeen classified in terms of magnitude (low, medium and high), extent (site specific,
local, and regional) and duration ¢shterm, medium term and long term) as per National
EIA Guidelines 1993.

6.1 IMPACTS

6.1.1 BENEFICIAL ISSUES

6.1.1.1 CONSTRUCTION PHASE

i) Employment generation and skill enhancenset increase in trade and business
Approximately250 unskilled and 106killed humanresources wilbe employedduring peak
construction period with priority given to workers from théproject affectedrea based on
their skills and qualificationslhe employment generated duriognstruction phase jobs will
provide opportunity to incre cash income of local people which ultimately supports to
strengthen the local economy. People involved during the construction of subproject can
enhance their skills. After completion thfe subproject construction, people can utilize their
skills to ge other opportunity of similar naturd@he impact will be direct in naturdéigh in
magnitude, local in extent and short term in duration.

i) Benefits from community and social support programs
The sulproject through community support program will suggest improvement of local
services like health posts, schools, drinking water and social services. These programs are
envisaged to help develop local infrastructures and social servicessalypejecimpacted
area helping local people to improveithguality of life. The impact will be dirednh nature,
highin magnitude, local in extent and long term in duration.

iii) Benefits from implementation of environmental mitigation programs and benefit
augmentation measures
The sulproject will implementenvironmental mitigation programs and benefit augmentation
measures as proposed in tHalAreport. It will benefit the people afubprojectaffected area
at large.The impact will be indirect in nature, moderate in magnitude, local in extent and
long termin duration.

iv) Increase in economic activities in the subproject area and associated beneficial
impacts in local economy

During the construction period, migrant work forces from outside the subproject area will
reside in the suprojectarea. Since they Wihave to purchase goods, there will be plenty of
demand for different type of food, beverage, and other daily necessary items from the local
market. To meet these demands, many local and outside people may operate a number of
small shops and restauramound the vicinity of the construction sites. This will increase
local trade and business in the area. As a result of increased trade and business, significant
amount of cash will be channeled into the local econohimg impact will be indirect in
nature,moderate in magnitude, local in extent and short term in duration.

v) Benefits for exposure of local population to new technologies and technology transfer
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Thesubprojectrequires professional technical persons for implementation of the construction
works. Local people who will get opportunities to work with these professionals will get
opportunities to learn knowledge and skills from the professionhiss,local people will be

able to get employment in similar projects. Such knowledge and skills will tzeneb,
paticularly in the areas ofmasonry, construction of dry walls, gabion walls and- bio
engineering etcThe impact will be direct in nature, low in magnitude, local in extent and
long term in duration.

vi) Utilization of local resources
Constructioncrew utilize the local resources such as local agriculture prodcestruction
materialsand wateresourcesThis ultimately supports for local econonihe impact will be
indirect in nature, low in magnitude, local in extent and short term in duration

6.1.1.2 OPERATION PHASE

1) Employment generation and skill enhancement
During operation, two operators, ome charge one helper and ontechnicianwill be
required for operation of the planfThis creates opportunity for employmerind
enhancementf skill to locals. Theimpact will be direct in nature, moderate in magnitude,
local in extent and long term in duration.

i) Benefits to be incurgefrom addition of 942 W of power to local people
The implementation of the proposedKMHP will generate 7,243,292.16 KWh of
hydroelectricity per year andistributed to local community, thusill help to improve the
energy situationThis will be big input in thelocal level power planning athere is no
reliable source of electricitydydroelectric being clean renewaldeergy will also protect the
environmentthrough replacing traditional use of biomass fuel and LFGthermore,
electricity facility will help locals for lightingestablishment ofmall industries related to
tourism, reduction of time in searching fueld in forest, improvement in health, operation
of electronic applianceand machinesuch as fridge, washing machine, television and, room
heatingetc. The impact will be direct in nature, high in magnitutbeal in extent and long
term in duration.

i) Sharing of electricity royalty to concerned authorities
As per the provisions in the Intergovernmental Fiscal Arrangement Act, 2074, 50 % of the
total royalty obtained will be allocated to the Government of Nepal, 25% to the concerned
state and 25% to éhconcerned local leveAlthough this will not be applicable in mini hydro
projectsas pelElectricity Act 2049, ClausBlo. 4 & 11, local government can fix the royalty
from the mini hydo subproject The impact will be direct in nature, moderate in magghe,
local in extent and long term in duration.

6.1.2 ADVERSE ISSUES
6.1.2.1 PHYSICAL ENVIRONMENT
6.1.2.1.1 Construction Phase

i) Change in Land Use
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Areas under different land use patterns will be required fosuhgroject construction. In the
case ofMKMHP, forest area, privatend and river banks will be utilized for tiseibproject
construction. Aboub.83 ha of land is planned to be acquired temporarily and permanently
for subprojectinfrastructureconstruction. Out of the total land to be acquireakproject
requires0.758 ha permanently for theonstructionof different subprojectcomponent thus
changing the land use categdmable 9; Section2.4.5. The impact will be direct in nature,
moderate in magnitude, site specific in extent and long term in duration.

i) Possible GdcierLake Outburst Flood (GLOF) and Associatatphcts
The impacts of potential outbursts of glacial lakes upstream of thekDsliihare expected to
be significant. However, GLOFs occur in many different forms and can vary in character
from catastrophic a insignificant and unrecorded. The downstream impact of any lake
outburst depends on the size of the lake, depth of the lake, type of dam of the lake, distance
from the subproject nature of dam break, slope of the river channel downstream, possible
obstuction to high floods by narrow cross sections downstream and other factors. A major
lake outburst may release enormous amounts of stored water that, together with the debris
flow, can causes serious flood damages downstream along the river cNathmebility of
people and property is higher during construction due to the number of people being exposed
to the dangers of GLOF eventmipacts of GLOFs, unrelated to tBebprojectare expected
to below in magnitudeas GLOFs may affect tailrace onlyhe impact will bandirect in
nature, low in magnitude, site specific in extent ahdrt termin duration.

iii) Landslide and Soil Erosion
Construction activities will include land excavation, slope cutting, gradingwiich will
change the existing slopé land. So these activities on slopes may indslope failure and
mass wastingThe clearing activities of forest and agricultural land for the construction of
subprojectstructures will make the soil surface loose. So, soil erosion may occur during the
rainy season especially in the steep slopes. The eroded particles may be transported to the
river by monsoon runoff and exacerbate sedimentation in fiverimpact isndirect, low in
significant site specific in extent and short term in duration.

iv) Generation of Spoils and Spoil Disposal Relat=iiés
The spoil generated during the execution of the subproject components will be utilized to
label the surrounding area of intake and powerhouse area. However, remaining spoil will be
disposed to the alagly identified areas nearby desilting area and powerhouse area, which will
be reinstated after the completion of all construction related activities.&ppooval for the
sites will be taken from the RM befostarting the construction warklanagementf wastes
would be challenging. Improper disposal of the spoil may reswaestructionof productive
land and vegetation, increased turbidity of river water, increased dusubproject
environment, adverse impact on aquatic life, and ugly scars iratfusdapeThis occurs
during construction period only. These sites will be rehabilitated and reinstated immediately
after constructionThe ESCOshall prepare rehabilitation plan and implement it effectively
after taking approval from the RMhis impact $ predicted to be direct in naturkgw in
magnitude, short term in ternd temporal coverage and sipecific in terms of spatial
coverage.

V) Impact due to Quarrying @&ivity
Local construction material requirement will be minimal and the sites haveideified
based on geological investigatiddence, the construction material will be collected from the
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riverbank without disturbing the riverine ecologQuarrying of constriction material
produces some unwanted material also, thus affecting air quality ddestpandwater
quality through sedimentation. Similarly,atfectslocal topography. The impacts last for
construction period only. These sites will be reclaimedhadiately after compteon of
construction activities.This impact is predicted to be direct in nature, moderate in
magnitude, short term in terms of temporal coveragelacal interms of spatial coverage.

vi) Impact on Material Quarryingites
Due to quarryingactivities, the topography of quarry sites will be changed. The site may
become unstable and materials for future may be shorfHge.ESCO shall prepare
rehabilitation plan and implement it effectively after taking approval from the RMis
impact is predicted to be direct in nature, moderate in magnitude, long term in terms of
temporal coverage and site specific in terms of spatial coverage.

vii) Water Pollution and Increase in Sedimenats
Changes in the water quality of surface water bodiedilkely to occur due to construction
activities. In major stretches of th®onjo Khola there is limited space available on both
river banks, and as most of the construction activities will be located close to the river, there
is an increased possibility of water quality deterioration.

There will be a temporary increase in the turbiditg aediment content of the river due to
unavoidable disturbance of river beds and banks and likely accidental spills of sediment
producing material in the river. In addition, potential uncontrolled spillage of petrochemicals,
oils, paints, cement slurry adizardous substances may also have an adverse impact on the
river water quality. The impacts will be felt most during the dry season. Besides this, some
wastewater from labour camps are likely to pollute the water microbiologically and add
inorganic elemets like carbon, nitrogen and phosphorus. Such pollution will take place in
spite ofsubprojectefforts to contain discharges and limit the extent as far as possible. The
di scharge of the campsd effluent i mdchingt he w:
implications to the water users downstream, but mitigation measures to prevent this are
included in thesubproject Improper management of waste, both solid and liquid, generated
by the people directly or indirectly involved in teabprojectwill probably take place, and
increased BOD and Fecal coliform lonjo Kholacan be expected to a certd@vel. The
potential for adverse impacts is nevertheless gkant in natureThe impact will be indirect

in nature, moderate in magnitude, short termduration and local in terms of spatial
coverage.

viii) Noise Pollution
Construction activities and aggregate crushing plansulaprojectsites will generate noise
and vibrations. The increase in ambient noise levels will have impacts on settlements in close
proximity to noise sources genstock alignment along Monjo apdwerhouse site. The
impact is expected to bew in magnitude and for short duratiomhe impact is direct in
nature,low in magnitude, site specific in extent and short term in duration.

ixX) Soil Pollution
Various chemicals, paints, petrochemicals etc. will be used in the different activities of
subproject. Mishandling and spillage of different chemicals, paints, petrochemicals etc. may
affect the soil of the subproject construction afdeeimpact will be of direct in nature, low
in magnitude, site specific in extent and short term in duration.

-76-|Page




ESIA of Monjo Khola Mini Hydro Subproject

X) Issues of Haphazard Stockpiling of Construction Material
The subprojecthas designated separate areas for the stockpiling of construction materials
such as sand, aggregates, iron rods, steel frames, cement, etcsigptiogect construction
period. However open and haphazard stockpiling is a potential to degrade the aesthetic beauty
of the stockpiling areas. During the construction phase, therdeavilignificant quantity of
construction materials such as gravels, aggregates, bricks, cement, etc. around the
construction area. Seepage and leakages from the stockpiled construction materials can
directly impact soil and water quality of the river. Aulohally, if not properly managed, the
beauty of local topography might be affectddie impact will be direct in nature, low in
magnitude, site specific in extent and short term in duration.

xi) Solid Waste Generation
During construction, two types of wastedll be generated by the subproject i.e. domestic
and construction wastes. Improper handling and management of these wastes can result in
unpleasant odor, deterioration of water qualities, visual impacts and public health hazards.
Construction wastes gemaded include synthetic materials and some forms of inorganic
wastes like metal scraps, unused concrete mixtures, cement bags, containers, rubbers, iron
bars etc. The improper disposal of these materials will cause land pollution and visual impact.
Consideing the size of the subproject and quantity of waste generated, the magnitude of
impact is considered to be medium, extent is local and the duration is short term.

Domestic wastes generated include kitchen wastes, grocery packaging, and waste from
workeb s camp. | mproper dumping of t hese waste
pollution and land pollution. The amount of domestic waste depends on the numbers of
people involved in the subproject construction. It is expected that domestic wastesedgenerat
will be mostly organic in nature and if not managed properly will produce foul smell, visual
impact and land pollution. The nearest settlements from the project &tenje which is
approx.150 maway from the powerhouse construction site and propladedir camps. As

the subproject construction site is in isolated area and far from human settlement, adverse
impacts to community due to solid waste are not envisio@edsidering the size of the
subproject and types of waste generated, the magnitugtepaict is considered to be low;
extent is site specific and short term in duration.

xii) Air Pollution Relateddsues
During construction period, the activities such as transportatoman and material,
excavationand operation of crushing plant will generate dust. This impact on air quality will
however be short in duration and for the most part be limited t®ubprojectsite. The
impact will be most severe at weir site, powerhouse site, crushing plant, conotiet sites
and the spoil disposal area. Other potential impacts on air quality are unpleasant odor due to
improper management of sewage and solid waste and indoor smoke pollution due to cooking
activities. Because, during construction period, there élllarge number of construction
workers in the subprojectarea.Increased dust in the air will impair the health of people
through increased incidence of Acute Respiratory Infections (ARI), wheezing, shortness of
breath and dust allergieslowever, the ipact will be direct in naturelow in magnitude,
local in extent and short term in duration.

xiii) Hydrology and River Morphology
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The diversion of water through thgipe will have an impact on the river flow and
morphology. The river will divert up t®.560 m%¥s of flow through thepipe to the
powerhouse located downstream. Therefore, the river stretch of al3ckimn between the
proposed intake andonfluence between Dudhkoshi River and Monjo Khsite can be
classified as aduced flow reach

The basin hgirology and flow regime dflonjo Kholawill not be impacted by theubproject
during the construction phase. Shortly downstream of the weir construction site, the river will
be running in its natural state undiversion to the power statiooommencesPossible
extraction of large boulders from the riverbank for construction purposes may have some
impact on the river morphology in the long rdine impact will be direct in nature, moderate

in magnitude, site specific in extent and short term in duration.

xiv) Loss of Top Soil
Subproject requires forest and agriculture |dfte top soil, estimated to be abAd®0 mPwill
be destroyed if not removed before constructiime impact will be direct in nature, low in
magnitude, site specific in extent and shontrtén duration.

xvi) Impacts orReduced flowZone
The river stretch of about 1.3 km between the proposed intake and confluence between
Dudhkoshi River and Monjo Khola site can be classified eedaced flowzone. The water
in this segment of river is notsed for irrigation, drinking and not any livelihopdrposesy
local communities. However, there is a Morffdhola micro hydro capacity of 50 kW
(currently operating not in full capacity) which needs to be dismantled as the proposed
subproject utilizes water from the upstream of the intake of Monjo Khola micro Hydro.
the proposed subproject will have impactdMonjo Khola micro hydroSimilarly, as per the
consultation with SNP officials (Chief Warden and Assistant Warden) and locals, due to high
slope gradient, altitude and extreme cold water the presence of fishes in Monjo Khola is not
reported. SNP managenteplan was also referred for information on fisheries. Thus, impacts
on fishes and other aquatic life due to the reduction of river florediniced flow reduced
flow zone is not observed.

6.1.2.1.2 Operation Phase

i) GLOF and Associatedripacts
Although Monjo riveroriginates fom Kyaser Galcier, lake formations and outbursts have not
been reported till date.The powerhouse of Monjo Khola Mini Hydro Subprojectatetbat
an elevation of 2745.0 masl on the left bank of the Dudh Koshi river. The elevation of
Dudhkohiriver bank is located just below the Powerhouse site at an elevation of 2726 masl.
Elevation difference (2743726 masl) between the Dudhkoshi river bank and powerhouse
location is 19 m. Powerhouse is safe against the flood depth of 6.9 m from potejatial Im
GLOF. Also flood depth of 5.5 meters from Dig Tsho GLOF suggests powerhouse is also
safe from potential Dig Tsho GLOHR.he impact will be indirectn nature, moderate in
magnitude]ocal in extent and short term in duration.

i) Change in Topography and e Use
Change in topography is not expected during operation phase as no additional structural
components will be constructed. However, land used for the intake area and powerhouse area
will be in use by subproject. The subproject structural features will bzisterce till the
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subproject exists and the impact remains as a residual impact till Thenimpact is
considered to be low in magnitude, site specific in extent and long term in duration

iii) Impacts on River Morphology and Possible Microclimatim@ges
The diversion ofMonjo Kholain intake site will eventually result in some impacts on the
downstreanreduced flowzone. Low volume of water is likely to increase the temperature in
thereduced flowzone. The change in flow during wet seasonasconsidere significant
but in dry period 2.5 months) the flow will be significantly reduced whichuses adverse
impact on river morphology. This will be a residual impact until sbhkproject will be in
operation.Table 38presents the predicted range of niiyivater discharge in the River and
reduction from original water flowFigure 25 presents the current and future seasonal water
flow. Monthly design discharge was determinasing Medium Irrigation Project NIIP)
method

Table 38 River Discharge after Flow Dversion

Month Monthly River| Design Discharge for | Discharge at the river| Discharge %
Discharge power generation after flow diversion to| After flow
(m3sec) (m3¥sec) intake(m3¥/sec) diversion

January 0.731 0.560 0.171 23

February | 0.549 0.490 0.059 11

March 0.396 0.338 0.058 15

April 0.305 0.246 0.059 19

May 0.792 0.560 0.232 29

June 1.829 0.560 1.269 69

July 4.419 0.560 3.859 87

August 7.619 0.560 7.059 93

September | 5.029 0.560 4.469 89

October 2.438 0.560 1.878 77

November | 1.250 0.560 0.690 55

December | 0.945 0.560 0.385 41

There will be some change in the water quality in the dry season iedbeed flowstretch

of the riverbetween weir andonfluence of Monjo Kola and Dudkoshi River Because of

the reduction of the flow discharge and contribution of nutrients, there will be growth of blue
filamentous algae in theduced flowstretch of the river.
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Figure 25: Discharge at the River after Flow Oversion

Figure 25 shows monthly River discharge, design discharge for power generation and
discharge after flow diversion for power generation. Throughout the year discharge at the
river after diversion to intakis more than 1198. Table 38 shows monthly river diharge

which is11%in February,15% in March, 19% in Aprind remaining nine months discharge

at the river after diversion to intake is more than 23%e impact will be direct in nature,
moderate in magnitude, local in extent and long term in duration.

iv) Land Submergence due to Diversion Weir and Associatpddts
The diversion structure and creation of reservoir in front of the diversion structure in the
operation phase divide the existing river morphology into distimeesections as under:

) Undistubed section upstream the upper limit of the reservoir

(i) Reservoir section of abo&Gtm length

(i)  Reduced flonsection of about 1.Bm length

As the existing aquatic life are -@xisting with the undisturbed river morphology will find
difficulties to sustain their life cycle in the changed morphological and water conditions of
the changed river stretches. Major changes in aquatic life will oediie reservoir section

and in thereduced flowsection through November to May every yeline impact will be
direct in nature, low in magnitude, local in extent and long term in duration.

v) Management/Final Disposal of Solid Waste and Waste Water
Pollution due to solid waste in and around subproject area during operation phase will be
very low as compared to that during construction period. The solid waste generation sources

13 Hydropower Development Policy (2001) requires a hydropower project to release the quantum of wéiés tigtoer of either at least
10% of the minimum monthly average discharge of the river/stream.
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will be limited after subproject construction. Wastewater will be gendratdy from the
Quarter and Office of the subproject site which will be managed by constructing septic tank
This impact is indirect in nature, low in magnitude, site specific and long term in duration.

vi) Change irRiver Water Quality
Due to the downstreamelease after flow diversion at intagk€able 38, and no possible
source of contaminants around the river environment, change in water quality is not
envisioned.

vii) Noise and Vibration at Powerddse
The noise and vibration is expected to be low at powerhouse site dueningof turbines
and generator. As the powerhouse site is isolated from the human settlements, there will not
any the impact to the community. Noise and vibration bellisconfined to the powerhouse
site only.The noise impact is direct in nature, low in magnitude, site specifidcaugterm
in duration.

viii) Soil Erosion due to Tailracei§zharge
The water from two units of powerhouse is conveyed to a nearby Kholsi through conmbinatio
of tailrace canal and pipe. The confined discharge of water from tailrace might erode the soill
around the tailrace during operation of the power generation plaimpact is direct in
nature, low in magnitude, site specific and long term in duration.

iX) Impact on Downstream due to Sedimehishing
Sudden release of sediment frdesilting basing@rodeghe river bankThe impact is indirect
in nature,low in magnitudesite specifian extentand long term in duration.

6.1.2.2 BIOLOGICAL ENVIRONME NT
6.1.2.2.1 Construction Phase

i) Loss of Forest fea
Total forest land required by tlseibprojecis 0.63 ha. Thesulproject will acquire these lands
from BZCF on long term leaselmpact is of direct in naturemoderate magnitudesite
specificin extentand longterm duration.

Table 39: Forest AreaRequired for Subproject Components

SN | Subproject Component Forﬁig)é\rea Community Forest Remarks
1 Headworks (weir)

1.1 | Pondage area 0.18 Himalaya BZCF LongtermlLease
1.2 | Headworks 0.054 HimalayaBZCF LongtermlLease
2 Penstock 0.338 Himalaya BZCF LongtermlLease
3 Camps and Office 0.05 Himalaya BZCF LongtermlLease
4 Electric Poles 0.008 Himalaya BZCF LongtermlLease

Total 0.63

i) Loss of Forest Vegetation and Overall Vegetatiovebsity
Estimated total number &0 polesand 3 treesneed to be cut down fgrenstock laydown
purpose Due totree cutting9.92m? tree basal ared,1.56m? tree standing volume.21m?
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timber volume 5.23m? fuel wood and4,305.63kg tree biomass wibe lost. Total value of

lost timber is estimated to be NR&.5000.00and for fuelwood NR450,000.00The impact

will be direct in nature, moderate in magnitude, site specific in extent and long term in
duration.

Table 40: Tree Basal Area, Volume and Biomass Loss

Local Name | Scientific Name BA Volume Biomass Timber Fuelwood
() (m°) (Kg) (m3) (m°)

Thingure

sallo Abies pindrow 3.48 4.02 2952.21 2.03 3.52

Gobre Sallo | A. spectabilis 0.55 0.46 302.59 0.00 0.53

Bhoj patra Betulautilis 0.03 0.02 21.35 0.00 0.03

Balu Pieris formosa 0.01 0.00 2.29 0.00 0.00

Rani Sallo | ~/hus 5.70 6.98 925.23 0.17 1.01

wallichiana
Gurans ;')’Od"de”dm” 0.16 0.08 101.96 0.00 0.14
Total 9.92 11.56 4305.63 2.21 5.23

Source: Field Survey021
iii) Pressure on Forest for Fuelwood
As the area is cold, construction crews might use or demand fuelwood for heating @s well
for cooking. Thismayincrease the pressure on forest products for fuelwdle.impact will
beindirect in natureJow in magnitudesite specific in extent argthortterm in duration.

iv) Impact on Red Panda and Himalayan Musk Deer:
The preferable altitude for the habitat of Red Panda and Himalyan Musk Deer is3@G@D0
m)* and (38084000 mj¥® respectively, and the subproject development activities will be
carried out in the altitude range (700 2900 m). Furthermore, duringpnsultation with
local people and other relevant stakeholders (SNP, Bdfiae Committee, and RMey
revealed thathese animals are seen around the subproject area howeyesubproject
constructionactivities will take place below 3000 aititude sathe subprojects activities will
not havedirect impact on their habitats. Local people and stakeholders also cehfilvat
these animals rarely moves around the subproject area nonetheless these animals are not
territorial of subproject areé&Some of the indirect impact might be arflux of workers
which could disturb Red Panda and Musk Deer populations through lillegding or
through the introduction of domestic dogs. Red Pandas are unable to escape quickly and are
vulnerable to predation by dogbhis impact is of direct in nature, moderate in magnitude,
site specific in extent andngterm in duration.

v) Impact e Himalayan BlaclBear:
The preferable altitude fahe habitat oHimalayan Black Beer is (1068000 m$®. They are
dangerous animals that forage opportunistically as both hunters and scavengers. Food waste

14 Environment Service and Engineering Consultancy Pvt. Ltd. 2020, Assessment of Status of Red Panda ad its Habitat ira Sagarmath
National Park and Buffer Zonkrea

15 Asian Centre for Development Pvt. Ltd. 2018, Musk Deer Count in Sagarmatha National Park and its Buffer Zone

16 Sagarmatha National Park 2016, Sagarmatha National Park and its Buffer Zone Management Pla@CZ1L6
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that is disposed inappropriately will attractabe into close proximity with people and

increase the risk of harm to both people and bears. Most of the subproject components are in
the Monjo village and along the trekking 1t
movement except intake arekhisimpact is ofindirect in nature, moderate in magnitude,

site specific in extent and long term in duration.

vi) Impact on Natural andr@ical NaturalHabitat (wildlife and their movement route and
migratory bird movement route) Aviaraéna

Natural habitats are impacted by the footprint areas aubprojectomponents, such as the
headworks/intake, penstockad camp/officeThe area of natural habitat that will be lost is
estimated to coveapproximately 0.442 & An analysis of alternates has revealed this
option to be the leaddestructive, andhis loss of natural habitat requires compensation
mitigation. This impact is of direct in nature, moderate in magnitude, site specific in extent
andlongterm in duration.

vii) Impact on Aquatic lera and Fauna
Construction activities and wastes from labour camps may degrade theualisr affecting
the aquatic flora and fauna. Spoils and other construction wastes, chemicals and organic
wastes increase the sediment loads, BoD and CoD of thewaters. DO may be reduced.
This ultimately affectehe aquaticflora and fauna of Monjo Kholalrhe impact is direct,
moderate in magnitude, site specific in extent and short term in duration.

viii) Impact on Nortimber Forest Products
Anaphilissp.,Barberissp, Drepanostachyurap.,Nardostachys grandiflorgPlantago erosa,
Rhododendron anthopogon, Rhododendron campylocarfRamex nepalensis, Urtica
dioica and wild edible mushroomsre the major NTFPs that would be affected due to
excavation and constructicactivities duringsulproject construction. The affected NTFPs
are abundant in the other parts of tdproject area as well as outside ghdproject area
also. Theimpact will bedirect in nature Jow in magnitude, sitspecific in extent and short
term in duration.

ix) Possible Risk of Forestre
Many types of fuel might be in use in and around the construction area that pose fire hazards,
such as slash accumulation of ground clearance, dried grass and debris accumulation,
accumulation of flammable leaves, dry busle¢s Fire might be set accidafly due to
inadvertently thrown cigarette stub and left campfire or deliberately by some ruffians. Small
fire can turn huge forest fire. Improper garbage disposal and improper storage of inflammable
gases and liquids at the construction site can aggraiatsituation.The impact will be
indirect in nature, low in magnitude, local in extent and short term in duration.

x) Wildlife Hunting and ®aching
Workers fromoutsidethe subproject aremay involve in wildlife hunting and poaching.
The impact will bendirect in nature, moderate in magnitude, local in extent and short term
in duration.

xi) Increasedrcidence of HumaVildlife Conflict
Some onstruction works may affect the wildlife movemeint addition, they might enter to
nearby agriculture land and settlements, resulting in increased crop raiding and livestock loss.
The encounter of villagers and workers with wildlife may create conflict between them
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leading to wildlife killing. Howeverhuman wildlife conflict is expected to decrease after the
construction work is overThe impact will be indirect in nature, low in magnitude, site
specific in extent and short term in duration.

6.1.2.2.2 Operation Phase

)] Reduced River Ibw
The diversion oMonjo Khda in intake site will eventually result in some impacts on the
downstreamreduced flowzone which is he river stretch of about 1.3 km between the
proposed intake and conflueneeMonjo KholaandDudhkoshi River Low volume of water
is likely to increas¢he temperature in theduced flonzone. The change in flow during wet
seasoris notconsidered significant but in dry period.% months) the flow will be reduced
which may causesomeadverse impact on river morphologyherewill be some change in
the water quality in the dry season in theduced flowstretch of the riverBecause of the
reduction of the flow discharge and contribution of nutrients, there will be growth of blue
filamentous algae in theeduced flowstretch of theiver. The potential impacts on fish are
not envisaged as the presence of fish wagemirted Theimpact will be direct in nature,
moderate in magnitudégcal in extent and long term in duration.

ii)  Disturbance to the Wdlife due toResident Vérkforce
The Reglent workers associated with operation and maintenance of mini hydro plant have to
inspect the headwork areas and other structures on regular basis which might affect the
movement and forage of wild animal$he impact will be indirect in nature, low in
magnitude, site specific in extent and long term in duration

iii)  Impact onRare,Endangered, Protected and Threatened Species of Floraana F
All the excavated areas for penstock pipes and transmission lines will be itaetebil
immediately. Movement of work force will bminimal after constructionThus, it has been
expectedhat therewill not be impact on rare, endangered, protected and threatened species
of flora and faunauring operation period.

iv)  Bird Casualties duto Electrocution and Collision with Transmissiomé
Transmission and distribution lin@se underground in all areas except river crossifige
overhead lineacross the riversvill be aligned to existing bridgesnd insulatectablesare
used. Hencéhere is no possibility obird causalitiesdue to electrocution and collision with
transmission linesThe impact will be of direct in nature, low in magnitude, local in extent
and long term in duration.

v)  Forest ke
As there will be some resident workéos operation and maintenance of power plémgre is
likelihood of incidence of the forest fire caused by workforce indiscipline. The grass species
and pine trees present sulproject sites are vulnerable to fire, especially during the dry
season. Evea small fire in the form of cigarettes, buds and match stick used bgdtient
workerscould be a crucial factor for fire hazard. Likewis@prt circuit of electricitycould
also be the cause of fire. The forest fire could create a big fire hazedtirajfthe whole
region.The impact will be indirect in naturégw in magnitude, local in extent ahdng term
in duration.
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vi)  Pressure oRorest forFuel Wood
The resident workers may use fuelwood during winter for campfire, space heating and even
for cooking. This may create pressure on local resources although resident workers are very
few. The impact will be indirect in nature, low in magnitude, site speiifextent and long
term in duration.

6.1.2.3 SOCIO-ECONOMIC AND CULTURA L ENVIRONMENT
6.1.2.3.1 Construction Phase

i) Land Acquisition and Compensation Relatssules
An estimated land area of abobi83 ha is required for construction of trsilproject
components and provisioning feulproject facilities of which0.758 ha will be required
permanently forsulproject component construction and the remaintn@7 ha will be
required temporarily. Out of tH&758ha land to be permanently acquir@dl3ha isprivate
cultivated landand 0.628 ha is community forest landTemporarily leased lant mostly
barren landThe permanent structure of teebprojectwill be constructed in the permanently
acquired land and temporasybprojectancillaries wil be constructed in leased lard.case
of private lando be acquired for powerhouse and tailrdbe, percentage of land lost is very
low compared to land holding of the own&he compensation for private land needed for the
subproject will be fixed imegotiation withandownersIn the initial conversation with land
owners, they have provided written consent to ESCO mentioning that they are ready to
negotiate with ESCO for the compensation of their private land. Some of the land owner also
mentioned hat theyare willingto sell the lando the ESCO. Bce the penstock is buried 1m
deep,it will not hamparedagricultureactivitiesin the private.Penstock layout does not even
affect the crops that can be cultivateténce the owners will be compensagsdwell as they
can use to land as befoeor community forest land, compensation will be made according
to governmentegulations The impact is direct, moderate in magnitude, local in extent and
long-term in duration.

i) Loss of Agriculture landand Crops
Penstock will be burie@@ m) in 0.075 hector gfrivatecultivated land. This will not hamper
the agricultural production. Wheregspduction is not possible in 0.055 hector private land
where powerhouse and tailrace will be constructed. Aghmelandownerthis land is used
for vegetable farming with yearly yield of 600 kg, which will be lost afd acquisition.
Estimated loss ofegetablan terms of monetary value is about NRR0,000/YearFurther,
theloss of crops in private agriculture ladde to construction activitiesill be recorededor
the purpose of compensation and the compensation for the loss of crops in private land will
be fixed inmutual understandingf landownersand ESCO The impactwill be direct in
nature,low in magnitude, site specific in extent and long term in duration.

iii) Loss ofPhysicalStructure
There will be no loss of physical structures (like private house, sheds, community structures,
religious monuments etadue to theconstruction of subproject components.
The impact will be direct in nature, low in magnitude, site specific in extent and short term in
duration.
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iv) Effecton Existing Socialrifrastructures
There are fouexistingmicro hydroprojectsin PIA (Table 36in Section 4.3L4). Out of four
micro hydro, Monjo Khola Micro HydroProject (MKMH P) will be impacted during
construction period, as the proposed subproject activitiéde conductedn the periphery
of MKMH P. Sedimentation on water and distamceon water supply canakill affectin
power generation from MKMR. Similarly, laying of transmission and distribution lines
needs to belig alongthe trails.Similarly, drinking water distribution pipes may be affected.
This alsoimpacts on travel and assated risks of accident3he impact will be direct in
nature,high in magnitudesite specifian extent anghortterm in duration.

v) Pressure on Existing Facilities, Services and Resources of the Subpregct A
There will be increased pressure in social service and facilities due to the migrant work force
and out si deThémpulptionpofld relativelp smallaulproject area can become
crowded with addition of the outsiders. The addition of the outgidgulation creates
pressure in social service providing institutions in the area. Experience of hydropower
subproject construction in Nepal, reveals pressure on the social service institutions
particularly health services, water supply systems, admatiig services, local law and
order maintaining institutions and above all the sanitation management of the area. The
implication is shortages of medicine, and medical personnel in nearby health posts; shortages
in water supply; increase in thefts, quésrever resources with a burden to local
administration and law and order institutions; and above all increase in solid waste, human
waste and degradation of the overall sanitation status of theTdw@anpact will be indirect
in nature,highin magnitue, site specific in extent and short term in duration.

vi) Health and 8nitationand Public &fety
Public safety during construction phase is also an issue of concern. People unknowingly can
get into accidents duringonstruction activitiesAlso, the sharpanstruction materials pose
threat to public safety unless adequate awareness is provided and strict regulations are
formulated.The impact will be indirect in naturdyjgh in magnitude site specifian extent
and short term in duration.

vii) OccupationaHealth and Safety Relatessues
The construction activities such as working in the river, steep slopes, may cause accidents
and injuries. The most common injuries that might occurdaie to accidental falls from
scaffoldings or other structures, injurielsie to falling objects such as rocks other
constructionequipment The victims will most probably be construction worker although
injuries to local people aredso possible. Similarly, construction practice without use of
Personal Protective Equipme(®PPE) like glove, boot and helmet results into the minor
accidents. Health hazard may also occur duanimygienic sanitation condition of camps
Work related injuries are the likely impagisedicted due to implementation of the proposed
sulproject Theimpact will be direct in nature, high in magnitude, site specific in extent and
short term in duratio.

viii)  Sociakcultural Gnflict Between Local Community and the Outside Work
Force
Another sociecultural impact in thesulproject area during construction will be an overall
disruption of the traditional cultural ways of people living in and nearsthproject area.
Disruption of social life will also be caused by the presence of the construction workforce
and an anticipatethflux of job seekers during construction period of théproject. For
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example, it is likely that the influx of construction workers will result in increased cases of
inter-caste marriages locally. Eventually, some changes in ethnic and communityityolidar
and occupational patterns can be expected in the area. It is also likely that the construction
workers, contractors and engineers and their families, would interact with the local people
that could expose them to wide range of information opinionsd®as outside of their areas.
Thus, thesulproject will have some impacts on social, cultural and religious features of the
sulproject areasThese impacts are expected todwect, moderatein magnitude, local in

extent and of short term.

iX) Issues Relatip to Unsocial Ativities like Gambling Alcoholism, Girl
Trafficking and Rostitution

With the beginning of construction stilprojects involving numbers of migrant workforce
introduced to new areas, there is always risk of introduction of new communicable diseases
carried by the migrant workforce from elsewhere. While there are risks of communicable
diseases being brought intoetlBulproject area, the situation gets worst as these diseases
spread to the local population and turn to an epidemic. As evident from other projects in
Nepal, the risks of sexually transmitted diseases (STD) including HIV and AIDS increases in
thesulproject area

With a number of outsider population introduced to the area, there is always likelihood of
conflicts between the locals and the outsiders. The locals have their own way of living as
guided by the traditional cultures and practices. The outgmmilations have a different way

of living life as they are from a different area with different societal settings and customary
traditions. This difference between the locals and outsiders creates a cultural gap and with
any kind of intrusion to the exisg traditions in the local area by the outsiders there will be
conflicts generated. Moreover, with increased migrant workforce in the area, there will be
increased alcoholism, gambling, prostitution in sproject area and thereby trav-and

order situation may get vandalized’he impact will be indirect in nature, moderate in
magnitude, local in extent and short term in duration.

X) Gender Dscrimination (issues of equal pay between womene& forwork of
equal value)
Male and female workers may be paidequally for the same or similar workaimilarly,
contractor may select male and female workers for selective works rather than the capacity of
individual workers. Such gender discriminatioon works andpay maycreatedispute at
workplace and hindrance oprogressof works. The impact will be indirect in nature,
moderaten magnitude, site specific in extent and short term in duration.

xi) Stakeholder Engagement and Informatiaaddsure
Stakeholder engagemeand infornation disclosurels very importantfor the successful
implementation of the proposed subproject. Avoiding or evading the stakeholders on
proposed subproject activities may hamper the progress and sustainability of the subproject.
Likewise, if information egarding the subproject is not shared with concerned stakeholders
and locals of PIA, it also creates problem in subproject implementation and sustainability.
The impact will be indirect in nature, moderate in magnitude, local in extent and long term in
duration.
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xii) Issues of Grievances Management and Gender Based Violence (GBV)
Locals of subproject areaconstruction crews and other concerned stakeholders may have
complaints regardingulproject activities and also about thehaviorsof sulproject staffs
and workers. On the same way, there mayéederbasedviolence sexual exploitatior&
abuse, sexual harassmamtamong workerssulproject staffs and also with local peophes
the subproject development activities takes place closeityiafi human settlement and
influx of labour during the constructiophase there is a risk of SEA/SH.there is no
mechanism to address these issuesigiroject level initially, it will create a huge problem
later.So, an effective and timely mitigah measures need to be placed to deal with the risk
of SEA/SH.The impact will be indirect in naturdiigh in magnitude, local in extent and
short term in duration.

xiii)  Issues Related to Disturbance to Community duriogsBruction
Construction activities, movement of construction crew and assocetedies may disturb
to local communities. Socioultural invasion, unsocial behaviour, increment of  wastes,
unnecessaryoise andshoutingmight disturb the nearby communityhe inpact will be
indirect in nature, moderate in magnitude, local in extent and short term in duration.

Xiv)  Issues Rlated with COVID19 Pandemic
No place has remained untouched@®VID-19 pandemigince last two years. Construction
crew and subproject staffs gndaransfer virus to community level or viserse. In this
situation, bothcommunity people and workers mggt infected and situation may become
chaos. Thempact will be indirect in nature, moderatenmagnitude, locain extent andhort
term induration.

xv) Child Labor
Since the subproject area lies on a world renowned trekking trail, the local people and the
local government are very careful on preventing child labor because it can cause a bad
reputation on their tourism busineskhe probabilityof child labor is almost nil in the
subproject arealheimpact will be direct in nature, low imagnitude, locain extent and
short term in duration.

xvj Peopl ebs Behavi ocommyue to Change in E
The area isalongfamous touristrekking routeand people are earnifgandsome money in
every tourist seasohus,it has been supposed that there will not be significant economic
change of local community.hereforejt does noplay important role tehangebehaviorsof
local people.

xvii)  Impact onHistorical, Rdigious, Cultural andTouristic Important #es
Components of the mini hydro are either isolated from the human settléoientntake and
powerhousgor hidden (undergroungdenstock in the settlement areas. Hendw®e proposed
subprojectdoesnot have any negative impacts on historical, religious, cultural and touristic
sites Also, there is no effect on local intangible cultural heritage.

xviii) The Pattern of Uses of Natural Resources in Festivals and Religious Rituals
The proposed subproject @onot have any negative impacts on pattern of uses of natural
resources in festivals and religious rituals.

6.1.2.3.2 Operation Phase
i) Occupational Health and Safety Related Issues of the Power Statitwens/
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Occupational Health and Safety issues during operatiase ee particularly associated with
long term exposures to noise from turbiogeration andaccidents due to electrocution
causing injuries and death®ccupational health impacts are direct mature, highin
magnitude, site specific in extent and lgegm duration.

i) Public Saéty Related Issues/Movement of People am@erous Rices
Local people with ignorance may not know about new structures and dangerous places such
transformer mountingThey may visit these areas and risk their sgelhg. Children are
especially susceptible to such hazards, which can result in accidé@etsmpact will be
direct in naturehighin magnitude, site specific in extent and long term in duration.

iii) Issues Rlating to Sudden Release of Water maDstream
Water is released suddenly to downstream area to flush out the sediment load from settling
basin especially during the wet seasbncal people may cross the river. People may be
washing in the river if thegre unaware of the situation. Thus, there is a high risk of accidents
and even loss of life if people are unknown and are not informed about the sudden release of
water.The impact will be direct in nature, moderate in magnitude, site specific in exignt a
long term in duration.

iv) Withdrawal of Economic @portunity
The first and foremost impact during the operation phase is the withdrawal of economic
activities which flourished during the construction phase since majority of the construction
workforce will leave thesulproject areas. Thi&abor requirement will decrease drastically,
and so will be the income opportunities. Similarly, the employment opportunity will be
drastically reduced during this pha3@&e impact will be indirect in nature, low in magnitude,
local in extent anghortterm in duration.

v) Water Right Isues
Currently water is being used for running of Monjo Khola Micro Hydro from the downstream
of Intake of MKMHP. When MKMHP will be operate Monjo Khola Micro Hydro needs to
be shut downThus this impact is direct in nature, high in magnitude, site specific in extent
and long term in duration.

vi) Issues related todhefit Sharing of 8bproject
Locals want soméenefitsasthey have to proviel local resources to private sectbhere
arises the issue of benefit sharing in terms of share on company and benefit accrued from
power generationThis issue magffecton sustainability of theulproject. Thus,this impact
is indirect in nature, moderate in magnitude, local in extent and long term in duration.

vii) Issues Related to Tariff oflé&ctricity
Households have been using the electricity provided to them from local micro hydro plants.
The electricity prowded was able to meet only the lighting demand, hence the tariff rates
were bare minimumThe proposed subprojeaimsto provide energy not only for lightening
but also forspace heating, electric cooking, electrmuse appliances and small industry as
per need of the local peoplEherefore] o c a | peopl esd willitanffness
is veryimportantin one hand while making profit from investméot developeis in another
hand.This impact is diret in nature,high in magnitude, local in extent and short term in
duration.
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viii)  Stress on Local &ources &nfrastructure
The proposed subprojedbes notcreateany stress on locaksourcesand infrastructures
during operation phase.

ix) Issues Related to dhagement dExisting Micro Hydro Subproject
There are fouexistingmicro hydroprojectsin subproject areéTable 36 in Section 4.3.4).
Out of four micro hydro, MKMHP needs to shut down as the proposeatproject utilizes
water from the upstream of tletake of Monjo Khola micro hydrdt is notfeasible to run
Monjo Khola micro hydroduring operation periodlherefore,it will be dismantled when
MKMHP comes in operationOther three remaining micro hydro livalso be impacted.
People may use the eldctty from newsubprojecthat provides energy as per their demand.
Thereforepther three micro hydro may be affected and their revenues mmpbetedf not
used by localsThis impact idirect in nature,high in magnitude, local in extent and long
term in duration.

6.1.2.4 IMPACTS TO INTEGRITY OF PROTECTED AREAS AND
OUTSTANDING UNIVERSA L VALUE

As the subproject area falls withBZ, outsideof SNPand UNESCO WHSThe following
points summarize the OUV of the WHS:

1 Mount Everest and 7 other mountain peaks with altitude more than 7000 m

1 Sherpa cultural heritage such as the Tengboche monastery and the unique
conservatiororiented Sherpa culture that has maintained the landscape integrity.
Sherpa community and over 28e3pa villages.
Ecological habitat diversity associated with six altitudinal vegetation classes
Rare and endangered animals such as Snow Leopard and Red Panda.
Gokyo and associated lake group that forms a Ramsar site
Tourism is a main income source for fbeal people and the park, but is demanding
of natural resources.
1 Demand for firewood is a major cause for deterioration.

= =4 =4 A8 -9

The proposeddivity is confined in a smabite along the river banks and trailstside of the

SNP and WHS and will not directljnpact the aredDuring construction, there will be minor
topographical changing works for penstock and transmissidndistributionlaying as both

will be underground except river/stream crossing. It will actiihe localvisual perception,

but notwithin thepark areaRegarding potential impact to the OUV, the subproject will not
impact the mountain peaks, the diversity of habitats over different altitudes or the Gokyo
Rasmar site. This ESIA providesxtensive baseline data and analysis of social impact
associated with Sherpa culture. Provision of electricity will positively impact tourism through
reducing the demand for natural resources and wood fuel, which over theelongvill
benefit landscapes and capacity of the ecosystem to support thregtenes such as Snow
Leopard and Red Panda. Snow leopard survive in high altitude habitats which are not
impacted by the subproject. Red panda are potentially impacted indirectly during the
construction phase when there is an influx of workers, as distussgection 6.1.2.2Thus

the impact of proposed subproject on integritytltoé protected areand WHS OUV s
indirect in nature, low in magnitude, local in extent and long term in duration.

6.2 EVALUATION OF IMPACTS
The significance of the impacts has besaluated using the wordsgnificant, moderately
significant and insignificant. Assumption has also been made to evaluate the significant
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impacts.Impacts having total score of over 75 are considered significant; impacts A&ving

to 75 score are consiags moderately significant; and impacts having total score of less than
equal to45 are considered insignificant for thssitproject. However, some of the impacts
whose total score exceedS may not be significant in view of the nature of the predicted
impacts. Some impacts having less td&rscore could also be considered significant. It has
been done so as the impacts are related to the subjective judgment on magnitude, extent and
durationof the impacts (Tabld1 and42). For example, impacts likely to occur outside the
subprojedds direct impact zone and of indirect nature may not be significant although the
total score exceedtb. This ranking has provided a basis to select and propes®emental
protection measures, i.e., beneficial impacts augmentation measures, and adverse impacts
mitigation measures.
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Table 41: Evaluation of Impacts

Significance

SN Likely Impacts (pre-mitigation)

Nature
Magnitude
Extent
Duration
Total Score

1. Construction Stage(Beneficial)

ol

i) Employment opportunities for local people and impacton lf D H(60) | L(20) | ST(05) | 8 Significant

economy and skill development

ii) | Benefitsto community and social support programs D H(60) | L(20) | LT(20) | 100 | Highly Significant

iii) | Benefits from implementation of environmental mitigati ID | M(20) | L(20) | LT(20) | 60 | Moderately Significant
programs and benefit augmentation measures

iv) | Increase in economic activities in theulproject area an(¢ ID | M(20) | L(20) | ST(05) | 45 | Moderately Significant
associated beneficial impacts in local economy through m
enterprise development

v) | Benefits for Exposure of local population to new technoloy D L(10) | L(20) | LT(20) | 50

and technology transfer ModeratelySignificant

vi) | Utilization of local resources ID L(10) | L(20) | ST (05) | 35 | Insignificant
2. Operational Stage(Beneficial)

i) Employment generation and skill enhancement D | M(20) | L(20) | LT(20) | 60 | Moderately Significant
i) | Benefits to be incurred fromddition of 942 KW of power D H(60) | L(20) | LT(20) | 100 | Highly Significant
iii) | Changes in local economic activities ID M(20) | L(20) | LT(20) | 60 | Moderately Significant
iv) | Changes in micro and macro economy ID L(10) | L(20) | LT(20) | 50 | Moderately significant
v) | Sharing ofelectricity royalty to concerned authorities D | M(20) | L(20) | LT(20) | 60 | Moderately Significant

Note: D = Direct, ID = Indirect, S= Site specific, L= Local, R= Regional, ST=Short Term, LT= Long Termtligh=Moderate, LO= Low

Value in theparentheseare based omumericvalue provided in National Environmental Impact Assessment

Guideline, 1993. Priority rank; 1 (sum of numerical value 70 or above) = highly significant; 2 (sum of numericabv@@)edmoderately significant; 3 (sume of numeric
value below45) =in significant.
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Table 42: Evaluation of Impacts

]
: % E % § Total Significance
SN Likely Impacts g S = S | score (pre-mitigation)
S A
1. Physical Environment
1.1 Construction Stagédverse)
i) Change in land use D | M(20) | SS(10)| LT (20)| 50 Moderately Significant
i) Possible Glacier Lake Outburst Flood (GLOF) and associated im IN | L (10) | SS(10)| ST (05)| 25 Insignificant
iii) Landslide and soil erosion IN L (10) | SS(10)| ST(05)| 25 Insignificant
iv) | Generation of spoils and spoil disposal related issues D L(10) [SS(D)| ST(©O5)| 25 Insignificant
V) Impact due to quarrying activity D | M(20) | SS(10)| ST(05)| 35
Vi) Impact on material quarrying sites D | M(20) L ST
vii) | Water Pollution and Increasesediment loads ID | M (20) L ST
viii) | Noise llution D | L(10) | SS(10)] ST(05)| 25 Insignificant
iX) | Soil pollution D | L(10) | SS(10)| ST(05)| 25 Insignificant
X) Issues of haphazard stockpiling of construction material D L (10) | SS(10)| ST(05)| 25 Insignificant
xi) | Solidwaste generation IN | M(20) | SS(10)| ST (05)| 35 Insignificant
xii) | Air pollution related issues D L(10) | L(20) | ST(05)| 35 Insignificant
xiii) | Hydrology and river morphology D | M(20) | SS(10)| ST(05) | 35 Insignificant
xiv) | Loss of top eil D | L(10) | SS(10)| ST(05) | 25 Insignificant
1.2. Operational Phas@Adverse)
i) GLOF and associated impacts ID | L(10) | SS(10)| ST(05)| 25 Insignificant
i) Impacts on river morphology and possible microclimatic changes D L (10) | SS(10) | LT (20) 40 Insignificant
iii) Landsubmergence due to diversion weir and associated impacts| D L (10) | SS(10) | LT (20) 40 Insignificant
iv) Management of solid waste and wastewater ID | L(10) | SS (10)| LT (20) 40 Insignificant
V) Change irriver water quality D L (10) | SS (10)| LT (20) 40 Insignificant
Vi) Noise and vibration D L (10) | SS (10)| LT (20) 40 Insignificant
vii) | Soil erosion due to tailrace discharge D L (10) | SS (10)| LT (20) 40 Insignificant
viii) | Impact ondownstream due to sediment flushing ID | L(10) | SS(10) | LT (20) 40 Insignificant
2. Biological Environment
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= % 5 S Total Significance
. S = ) =]
SN Likely Impacts g o> = S | score (pre-mitigation)
S A
2.1. Construction StagéAdverse)
i) Loss of forest area D L (10) | SS (10)| ST (05) 25 Insignificant
i) Loss of forest vegetation and overall vegetation diversity D | M(20) | SS(10)| MT (10) | 40 Insignificant
iii) Pressure oforest for fielwood ID | L(10) | SS(10)| ST(05)| 25 Insignificant
iv) Impact on natural and criticakturalhabitat
1 Impact on Red Panda and Himalayan Musk Deer D | M(20) | SS(10)| ST(05)| 35 Not significant
9 Impact on Himalayan Black Bear
V) Impact on aquatic florand fauna D | M(20) | SS(10)] ST(05)| 35 Insignificant
Vi) Impact onnontimber forest products D L (10) | SS(10)| ST(05)| 25 Insignificant
vii) | Possible Risk of forest fire ID | L(10) | L(20) | ST(05)| 35 Insignificant
viii) | Wildlife hunting and poaching ID | M(20) | SS(10) | ST(05) | 35 Insignificant
iX) Humanwildlife conflict D | M(20) | SS(10)] ST(05)| 35 Insignificant
2.2. Operational StagdAdverse)
i) Reduced river flow D | L(10) | L(20) | MT (10) | 40 Insignificant
i) Disturbance to the wildlife due to resident workforce ID | L(10) | SS(10)| ST (05) 25 Insignificant
iif) ||i3ri1r<§| casualties duto electrocution and collision with transmission| | | (10) | SS(10) | ST (05 | 50 Insignificant
iv) | Forestire ID | L(10) | SS(10) | ST (05) 25 Insignificant
V) Pressure on forest for fuelwood ID | L(10) | SS (10)| ST (05) 25 Insignificant
3. Socio economic and Cultural Environment
3.1.Construction Stage (Adverse)
i) Land acquisition and Land compensation related issues D | M(20) | L(20) | LT (20) 60 Moderately significant
i) Loss ofagricultural land and crop production D L (10) | SS(10)| LT (20) | 40 Insignificant
iii) Effecton existing social infrastructures D L (200 | SS(10)] ST(05)| 75 Insignificant
iv) Loss of physical structures D L (20) | SS(10)| ST(05)| 75 Insignificant
V) Pressure onexisting facilities, services and resources of | o | \, (20) | SS(10)| ST (05)| 35 Insignificant
subproject area
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ol S| | &
SN Likely Impacts = 'S £ © Total Significance
ke > X5 5 Score (pre-mitigation)
s A

vi) | Health and sanitation and public safety ID | M(20) | SS(10)] ST (05)| 35 Insignificant

vii) | Occupational health and safety related issues D | M(20) | SS(10)| ST (05) | 35 | Insignificant
viii) ;?gleatcultural conflict between local community and outside w D | M(20) | SS(10)| ST (05)| 35 Insignificant

iX) Issu_es_relatlng to u_nsqual activitibke gambling alcoholism , girl ID | M(20) | SS(10) | ST (05)| 35 Insignificant

trafficking and prostitution
X) Gender Discrimination ID | M(20) | SS(10)| ST (05)| 35 Insignificant
xi) | Stakeholder Engagement and information disclosure ID | L(10) | L(20) | ST (10) | 40 Insignificant
Xii) | Issues ofjrievances management and gender based Vvio{&R¥) ID | M(20) | SS(10) | ST (05)| 35 Insignificant
Xiii) | Issues related to disturbance to community during construction | ID | L (10) | SS(10) | ST(05)| 25 Insignificant
xiv) | Child labour D L(10) | SS(10)| ST(05)| 25 Insignificant
3.2. Operation PhasdAdverse)

i) V(ag(r:;eprztlonal health and safety related issues of the power s D L (10) | SS (10)| LT (20) 40 Insignificant
ii) Public Safety Related Issussgivemenbf people in dangerous plac{ D L (10) | SS(10) | LT (20) 40 Insignificant
iii) Issues relating to sudden release of water to downstream D L (10) | SS(10)| LT (20) | 40 Insignificant
iv) | Withdrawal of economic opportunity ID | L(0) | L(20) | ST(05)| 35 Insignificant
V) Water right issues D L (10) | SS(10)| ST(05)| 35 Insignificant
Vi) Issues related to benefit sharing of subproject ID | L(10) | SS(10)| LT (20) 40 Insignificant
vii) | Issues related to tariff of electricity D | L(10) | L(20) | ST(05)| 35 Insignificant
viii) | Issues related to management of micro hydro subproject D L (10) | SS(10)| ST(05)| 25 Insignificant
4 Impacts to integrity of protected areas and OUV ID | L(10) | L(20) | ST (05) 35 Insignificant
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6.3 MITIGATION MEASURES

To overcome any adverse impacts by the subproject, the team have suggested appropriate
site-specific measuresto avoid, reduce, mitigate, and/or compenskie all evaluated
impacts.The basic philosophy of mitigation is to outline measures appropriate to mitigate the
adverse impacts to the level required by National Standards and Guideimed|l as WB
Safeguard Policies and EHS Guidelines; or to reduce the impacts to what may be considered
as tolerable level, or as indicated by the National Standards as well as WB Safeguard Policies
and EHS Guidelines where availabMeasures have beerrgposed based on nature of
environmental impacts and components of environment that is affected, appropriateness and
cost analysisEach of the identified adverse impacts has been evaluated in detaibstnd
effective mitigation measures have been sugggdb avoid and/or minimize the adverse
impacts. Furthermore, enhancement measures have been proposed to enhance or augment
beneficial impacts due to implementation of the subproject.

Furthermore, the ESIA report has also included Environmental and 3ditigation and
Management Action Plan with responsible agency/party to carry out mitigation activity, the
location of mitigation implementation, methods, time schedule and estimated budget. The
ESIA report has defined organizational set up to carry cegetractivities. The cost for
mitigation and enhancement measures have provided separately for both construction and
operation stages for physichlplogical sociceconomic and cultural environment.

6.3.1 ENVIRONMENTAL ENHANC EMENT MEASURES

The benefit from thesulproject could be enhanced or made more effective if they are
planned properly. The following are the possible augmentation measures to enhance the
benefit(s).

6.3.1.1 ENHANCEMENT MEASURES DURING CONSTRUCTION PHASE

i.  Employment opportunity

The sulproject will give first priority to the PAFs and local people who want to work in the
sulproject. Thesulproject will maintain the roster of the PAFs and at least a member of PAF
will be employed during theulproject constructiorperiod. Thesubprgect will include a
binding clause in the contractor's agreement to give first priority to PAFs while hiring both
skilled and unskilled labor forces and to give daily wages or monthly wages not less than the
RM approved rates. The next priority will be givto local people for employment. Local
people will be recruited for administrative and technical works as per their qualifications and
skills. As per the household survey conducted, total number of

ii. Benefits fromimplementation of ESMP

Implementation ofESMP during the construction period will benefit the local community.
Support on communitfacilities such as education, health, drinking water and trekking trails
will certainly benefit the local people.

iii. Benefits due to Exposure of local population tonew technologies and technology
transfer

The sulproject will launch training programs in specialized area such as éleetohanical

works of hydroelectric, house wiring and maintenance, spoil handling etc. First priority will

be given to thesulproject dfected families (PAFs) and local people to the extent they are

interested to get involved in the construction activities.
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6.3.1.2 ENHANCEMENT MEASURES DURING OPERATION PHASE

i.  Benefits to be incurred from addition of 9420f power to local people

As thesulprojectis aimed for selling the energy to local community, there will be additional
availability of power/energy to locals. The locals can use the electricity as per their needs
such as cooking, heating, lighting and so ofariff for electricity will be maden close
coordination with community so that all can usedleztricityat affordable cost.

ii. Public Shares
The subproject will provide 10% of the public shares tohbeseholds of ward nd and
muse village of ward no 2.

iii.  Implementation of ESMP

Implementation of ESMP will continue in operation phase also. Support on community
facilities such as education, health, drinking water and trekking trails will certainly benefit
the local people.In addition,training will be provided to local communityp boost local
economy. Electrician, house wiring, electrical appliance repairing, tourism related training
(housekeeping, chef), bakery, vegetable farming are some athiegs

6.3.2 ENVIRONMENTAL MITIGA TION MEASURES

6.3.2.1 MITIGATION MEASURES FOR IMPACTS ON PHY SICAL
ENVIRONMENT

6.3.2.1.1 Construction Phase

i. Change in land use
1 Due consideration will be given to avoid use of good forest, fertile land, settlement

areas for the establishment of labour camp, quarry sites, construction material

stockpiling area including oth@ermanensulproject features;

Appropriate compensation will be provided for families who will loose their land.

Temporarily acquired land will be leased for construction period and it will be

rehabilitated and brought to its original status, after thapbetion of construction

work, to the extent possible.

1 Losses of forest area will be compensated as per the prevailing law. As per the Work
Procedure Regarding Use of National Forest Area for Projects of National Priority,
2074, thesubprojectvill developa plantation site.

1 All the muck will be disposed in designated areas only.

= =4

ii. Change in topography

Change in topography is very minor in the implementation of the subproject. All the
temporarily used areas such as quarry sites and disposal sites willabditegad. All the
areas dug for laying of penstoplpe,transmission and distribution lines will behabiltated
immediately.

iii. Possible Glacier Lake Outburst Flood (GLOF) and associated impacts

GLOF impacts on theulproject area will be caused by natural events without relationship to
sulproject activities or facilities. But due to the establishment ofsthgproject, mitigation
measures against natural GLOFs will be introduced and should in principle be classified as
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enhancement rather than mitigation measures. From an environmental perspective the most
important actions are:

)l
T

Make aware to workers about GLOF warning system established in Dudh Koshi River
and its significance while working at power house and tailsdee

Prepare emergency plans in respect of GLOF warnings and establishment of
evacuation paths for escape to higher ground (up to 15 m above river level at the
intake site) at critical sites.

Iv. Landslides and soil erosion
Following mitigation measures rfothe soil erosion and landslides impacts has been
prescribed;

T
T
)l

E

V.

Land clearance will be minimized as far as possible

Storage and dumping of excavated spoils in the hill slope will be avoided

Surface excavations works in headwork, penstock pipe and powerdi@asewill be
controlled as to the geotechnical requirements of land stability and erosion

After excavation works, the excavated slopes in all areas will be stabilized by the
application of civil and bioengineering works as required by the local geotathni
conditions.

The spoil will be deposited to levels and heights taking into consideration of the
geotechnical stability of deposited materials and reused for land filling as in case of
pan stock laying.

All excavated materials will be deposited in tladesspoil disposal sites as designated

in the proposal

Disposal of excavated loose materials along the water pathways will be prohibited
Appropriate protection measures for major landslides shall be constructed

Generation of spoils and spoil disposal related issues

Following mitigating measures need to be adopted:

T

= =4

Vi.
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Top soil (up to 15cm depth from the surface) from the affected area will be scrapped
and stored for later reuse in land development at disposal sites and other degraded
land in thesulproject area.

The excavation materials will be used for backfilling msgs wherever required

All excavated materials will be deposited in the safe spoil disposal sites as provided
by thesulproject design.

Deposition of the spoils on the hill slopes, drainage structures, private agricultural
land, natural waterways etc wilk strictly prohibited.

The excavated areas including the slopes will be revegetated with the local species of

grass, herbs, shrubs or trees so that the erosion prone area could be protected.

Impacts due to quarrying activity

Quarry will be done in spéted area

Construction materials will be kept in designated area with covering
Haphazard quarry activities will be prohibited

Spoils will be kept separately and used for land reclamation

Quarry sites will be reclaied
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vii. Impact on material quarrying sites
1 Materials will be extracted with careful manner so that slope stability will be
maintained
Haphazard materiaksxtraction will be prohibited
Spoils will not throw/kept haphazardly
Natural drainage will not be blocked due to stock piling of constructioermatst and
spoils
1 The quarry site will beehallitated and vegetated.

= =4 =

viii. Water quality management and waste water disposal issues
1 The storage areas for the chemicals, oils and other substances will be located far from

the water sources to avoid the contamination by spillage.

1 Workshop facilities will be located at least 100 m away from the water sources.
Spilled oil and grease trap@ systems will be built in the workshop to avoid
contaminated runoff into the water courses.

1 All kinds of waste will be kept away from water sources to avoid contamination
through seepage or direct runoff.

1 Toilets shall be provided at all constructiotesiand camp site with appropriate septic

system. Toilets will be located away from water courses.

Open urination and defecation shall be prohibited.

Camp effluents shall not be discharged directly into the water sources. An adequate

size effluent treatent system will be constructed to treat the camp effluent.

1 Any discharge in inland surface water will be practiced as per the tolerance limit set
by the MoFE.

1 Water quality of the sources in and around the construction sites, camp sites and
major settlemets shall be monitored quarterly (dry season and wet season
monitoring). The drinking water used in the camps and housings shall also be
monitored.

ix. Clogging of natural drainages
Following are the mitigating measures to reduce the impact:
1 During excavatiomatural drainage channels will be protected as far as possible
1 Runoff drainages will be constructed snlproject construction sites arsibproject
facility sites (camps, storage facilities, muck disposal sites etc.) will be facilitated
during the constretion period and later remodified to suit to the local conditions in
the operation period as permanent network. After the completion of the muck
disposal, the muck disposal sites will be facilitated by permanent drainage networks
to collect and dischargeae runoff water safely to the water bodies
1 In the agricultural fields, provisions will be made to drain the slope water to the down
slope agricultural land.

X. Noise and vibration related impacts
1 Installing noise reducing equipment in the ventilators, cosgoms and diesel
generator set
1 The noise generating machineries aqdipmentsuch as generators, crushers etc. will
be placed far from the residential areas
1 Noise intensity level will be monitored regularly in the major construction sites such
asheadworks, powerhouse, settlements along the roads etc.
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xi. Issues relating haphazard stockpiling of construction material
The impacts will be mitigated by the following mitigation measures:
1 Proper disposal mechanisms will be established for the management of remaining of
construction materials;
Stockpiling and storage of the construction materials in designated sites only.
The construction materials such as sand and gravel will be methpditaied at
proper locations separately; and
1 The residual of construction materials will be-utdized for other construction
purposes like construction of resting places wherever possible.

)l
)l

xii.  Issues relating to generation of solid waste and their managem

1 Dumping facilities will be provided at each construction site to avoid proliferation of
the litters and construction trash materials.

1 The construction wastes will be managed within the work areas. Tins and other metals
are kept in a closed scrap yavithin the construction premisehere wild animals are
not able to access

1 Solid waste from the camp and work areas will be collected regaadydisposed in
a manner that does notrattt wildlife, particularly bears.

1 Separate waste collection bins Wik provided in the camps to segregate wastes of
different nature.

xiii.  Air pollutionrelated issues
Excavation will be minimized as far as possible.
1 The aggregate crushing plants will be located far from the settlements and camp areas.
1 The spoils disposecdhithe spoil tip areas will be compacted in order to stabilize them
and avoid dust blowing by the wind; after the completion of the construction
plantation will be carried out in the spoil tip areas.
Excavated areas will be revegetated to minimize theshaface.
The air quality monitoring will be done in major construction sites such as headworks,
powerhouse, and settlements along access roads. Compliance with National Ambient
Air Quality Standard of GoN will be checked.

= =4

xiv. Impact on river morphology
The extraction of river bed materials will be planned properly in such a way that river
morphology does not change after the removal of the materials. Further, during the extraction
of materials, due consideration will be given to minimize banssion. Similarly, the
construction of the weir will be planned in a way so that concentrated flow or the diverted
flow does not make bank erosion as such. As the mitigation measure is related to planning, no
budget will be required for mitigating this impact.

xv. Loss of fertile top soil

While preparing the site for construction for laying of penstock pipe, powerhouse and
headworks, the top soil will be managed separately and saved in a separate area for later
rehabilitation works. The top soil {86 cm) from the praactive land (penstock pipe and
powerhouse) shall be preserved and reused for plantation and restoration purposes. A 15 cm
topsoil will be stripped off from the borrow pit and this will be stored in stockpiles in a
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designated area for height not exceeding éd side slopes not steeper than 1:2 (Vertical:
Horizontal).

6.3.2.1.2 Operation Phase
I GLOF and associated impacts
Following are the mitigating measures to reduce the impact:
1 Educate the local residents about the early warning system and characteristics of lake
outbursts as there is already early warning system in Dudh Koshi River.

il. Impacts on river flow regime downstream of diversion wediced flowstretch of

Monjo Khola) and possible microclimatic changes
Changes in microclimate will be expected during deason in the downstream area. As a
mitigation measure, theulproject will maintain a minimum flow of 10% of the mean
monthly flow (Mini Hydro Design Guidelines, AEPC, 2014n addition, 5% of design
discharge has been considered as seepage and éwaploss. The extractiorof river bed
materials will be planned properly in such a way that river morphology does not change after
the removal of the materialsurther, during the extraction of materials, due consideration
will be given to minimize bankrosion.

iii. Land submergence created by 2.75 m high diversion weir and associated impacts
The river bank erosion due to bed level rise will be minimized by the river bank protection
measures in the critical areas.

V. Management/final disposal of solid waste and wastewater (both black water and grey
water)

Following are the mitigating measures to reduce the impact

1 Solid waste and wastewater frasnlproject permanent camp asdlproject office
will be managed properly.

1 Haphazard disposal of wastes will be strictly prohibited.

v. Noise and vibration
Since, the operation phase impacts on nqisaity is too minimal, the mitigation actions
required are also few. The powerhouse workers will be provided with the ear mugftiite
the exposure to continuous noise of turbine operation.

vi. Air Quality
During operationimpacts on air quality is too minimaono need of mitigation measure.

vii. Water Quality

1 The effluent discharges frosulproject office andsulproject camp to nehy water
sources will be prohibited.

1 The spillage of chemicals such as oils and paints which can occur during repairing
and maintenance of powerhouse equipment and machines will be controlled.

1 Haphazard disposal of spent oils and lubricants from the powerhouse and the
switchyard will be prohibited. All the spent oils, lubricants, from the powerhouse and
switch yards and transformers will be collected and kept in a separate designated area.

91 Drinking water quality of the camp and water quality of the water sources around
powerhouse will be monitored periodically.
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6.3.2.2 MITIGATION MEASURES FOR IMPACTS ON BIOLOGICAL

ENVIRONMENT

6.3.2.2.1 Construction Phase

Impacts on forest natural habitat and overall forest biveérsity

Following are the mitigating measures to reduce the impact

T

T

Forest and vegetation will be cleared only to the required by pegging the area and
numbering the tregsrior to the start of clearing.

Compensatory afforestation for the felled local tepecies as per department of
Forest guideline will be carried out in consultation with the Sagarmatha National Park
and Buffer Zone Community Foreauthorities The plantation will be carried out

with the species those are required to cut down forsthproject construction in
order to compensate for the lost species. Moreover, emphasis will be given to the
species with high value for timber and fuelwood.

Loss of trees will be compensated by planting saplings at a rafi® séplings: 1
mature treeThe cost of plantation has been estimated to be NRs. 408,852. The total
cost including caretakerfer five yearshas been estimated to be NR33,852. The
saplings will be planted in 0.64 ha of land at the rate of 1600 plants per ha. The
required land will bearranged during implementation phase in consultation with
BZCRUG and SNP officeThe BZCFhas already identified thgotentialareafor tree
plantation andit will be done byESCOduring implementation phase

A separate plantation plan will beompiled by ESCO before plantation of the
saplings to guide (1) the selection of species, (2) tree nursery requirements (location
footprint size, water requirements, expected budget responsibilities for management
and human resource capacity requirements, etc)sdB)ing planting procedures
(location for various species, age at planting, etc) and (4) subsequent care and
maintenance (watering, replacement of dead plants, keeping out livestock etc).

Impact on wildlife and avian population

FoIIowmg are the mitigatg measures to reduce the impact

il
1
il

Forest and vegetation will be felled only to the required by pegging the area and
numbering the trees

The sulproject will organize programs to raise awareness on conservation of wildlife
habitats and wildlife species focal people, school children asdlproject workers

Night time construction activities will be avoided.

Impact on NofTimber Forest Products/MAPs

Following are the mitigating measures to reduce the impact

1
1

T

iv.

Thesulproject will develop programs to support NTFPs/MAPs promotion.

While carrying out afforestation, the plantation of NTFPs/MAPs species will also be
carried out.

Buffer Zone Community Forest User Groups leadership shall be authorized and
encouraged to condtichecks to ensure that fuelwood regulations are being enforced
and complied with.

Possible Risk of forest fire

Following are the mitigating measures to reduce the impact

T

The sulproject staff and workforce will be instructed not to visit the forestedsarea
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T

V.

Awareness relating to importance of forest and biodiversity and consequences of
forest fires will be provided to the local people anddhiproject staffs.

Members of each construction team will be appointed as fire prevention officers and
will take reponsibility for ensuring their teams take all necessary measures to avoid
the unintended occurrence of fire.

Loss of aquatic habitat and consequent impacts on aquatic lives

Following are the mitigating measures to reduce the impact

T
)l
T
T

Vi.

Unless required by theubproject structural placement, the riverbed will not be
disturbed

Spoil disposal in the river flood plain will be prohibited

Construction camps will not be constructed near streams.

Fuels and lubricants will be stored in safe and clean conditions, apfihopriate
measures taken to avoid accidental spills.

Disturbance toCritical Habitat features and otheWildlife due to Construction
Activities

Following are the mitigating measures to reduce the impact

T

1
1
1
1

= =

= =

Vii.

No poaching and hunting activities will be allowed.

Minimum disturbance will be maintained

There must be no food waste disposal in or around construction sites.

Construction camps must use bpavof dustbins.

Awareness of Construction workers of the risk of inappropriate food waste
encouraging bears awcdusing problems.

Keeping of domestic dogs in construction camps will be prohibited

SNP authorities will be hosted to explain park rules for wildlife protection to
construction workers. Risks and penalties if park rules are not followed will be
explained. All construction workers will sign letters that they agree to follow all park
rules.

SNP Park rules will be printed and displayed on a notice board accessible to all
workers.

Contractor will develop appropriate nature awareness programs for workers

All workers brought to the site from outside of the SNP will be registered with SNP
authorities prior to start working.

Impact on Red Panda and Himalayan Musk Deer

Following are the mitigating measures to reduce the impact

T

il
T
T
T

= =4

No poaching and hunting activitiesll be allowed.

Minimum disturbance will be maintained

There must be no food waste disposal in or around construction sites.

Construction camps must use bpavof dustbins.

Awareness of Construction workers of the risk of inappropriate food waste
encouwaging bears and causing problems.

Keeping of domestic dogs in construction camps will be prohibited

Project team wilkollaborate with the Red Panda Netw@RPN)in Nepalfor advice

on avoidng impacts andvhatmitigationcan be applietbr Red Pandas
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E

viii.

SNP authorities will be hosted to explain park rules Waldlife protection to
construction workersRisks and penalties if park rules are not followed will be
explained. All construction workers will sign letters that they agree to follow all park
rules.

SNP Park rules will be printed and displayed on a notice board accessible to all
workers.

Contractor will develop appropriate nature awareness programs for workers.

All workers brought to the site from outside of the SNP will be registered with SNP
autlorities prior to start working.

Impact on Black Bear

Following are the mitigating measures to reduce the impact

T

T
1
1
1

= =4

= =

No poaching and hunting activities will be allowed.

Minimum disturbance will be maintained.

There must be no food waste disposal in or armamgtruction sites.

Construction camps must use beavof dustbins.

Awareness of Construction workers of the risk of inappropriate food waste
encouraging bears and causing problems.

Keeping of domestic dogs in construction camps will be prohibited

SNP auborities will be hosted to explain park rules for wildlife protection to
construction workers. Risks and penalties if park rules are not followed will be
explained. All construction workers will sign letters that they agree to follow all park
rules.

SNP Park rules will be printed and displayed on a notice board accessible to all
workers.

Contractor will develop appropriate nature awareness programs for workers.

All workers brought to the site from outside of the SNP will be registered with SNP
authorities prior to start working.

6.3.2.2.2 Operation Phase

Impacts on aquatic fauna and their habitat

Following are the mitigating measures to reduce the impact

T

Residual environmental flonl(0% of monthly flow) will be released round the year
from the weir as per Hydropow&evelopmentPolicy (2001)to sustain the aquatic

life of the reduced flowsection between weir and tailraddgefer Table 38 for
monthly discharge)

The ESCO will prepare and implememt Bnvironmental Flow Implementation Plan
(EFIP), which will be monitored by theRM andBZMC. The EFIP will include (but

not limited to): (1) Minimum volumes of water flow that will be released from the
reservoir at different stages of the year, (2) Respoit@bilfor implementation; (3)
Measures for monitoring downstream flow levels; (4) Reporting requirements such as
frequency and report content to SNP and other authorities as required; and (5) Review
cycle for revision of the EFIP.
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il. Impact on aesthetiealue of the buffer zone
Though he subproject sités in the buffer zone, the structures are away from the
trekking route. The structures of subproject might not have pleasapression on
tourist.

lii.  Possible disturbance to the wildlife activities
Following are the mitigating measures to reduce the impact
1 No poaching and hunting activities will be allowed.
T Minimum disturbance will be maintained
1 Thesulproject staff and workforce will be instructed not to visit the forested areas
1 Awareness relating to ingptance of forest and biodiversity to the local people and the
sulproject staff.

iv.  Bird casualties duéo electrocution and collision with transmission line
This impact isnegligible as transmission and distribution lines will be made underground
except rive crossing areashere the wires will be insulated

v. Pressure on forest for fuelwood

Prohibition on use of fuelwood

Provision ofLPG for cookingto resident workers

Provision of electricity for heating purposes

Buffer Zone Community Forest User Groufesadership shall be authorized and
encouraged to conduct checks to ensure that fuelwood regulations are being enforced
and complied with.

= =4 =4 -4

6.3.2.3 SOCIOECONOMIC AND CU LTURAL ENVIRONMENT
6.3.2.3.1 Construction Phase

i. Land acquisition and compensation related issues
Following are the mitigating measures to reduce the impact

1 The private lands whickvill be acquired by thesulproject will be compensated in
negotiation with land ownerd’he compensation is fixed based on current market
value and irconsultatiorwith the subprojecaffected familiesThe compensation will
be paid in cash.

1 The standig crop at the time of acquisition will be allowed to harvest by the
respective landowners. If construction works need to be done before the harvesting of
standing crop, the standing crogll be compensated as per the production potential
at market pricePrivate tress are not effected by subproject components.

1 Employment priorities will be given to the population in the household whose land
and property are lost due salproject.

9 Public land will be acquired as per GoN's law.

ii. Loss of agricultural land and crop production
The sulproject will provide adequate compensation for the loss of agriaulaurd and crop
production.As the penstockpipe will be buried 1m deep,the privateland can be used for
agriculture activities after the construction.
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iii. Effecton existing social infrastructures
Out of four micro hydroplants only MKMH will be affected during the construction.
Construction activities will be done in such a way thawilt function during construction
period Constructionsites will be immediately rehalidted to check the disruption on
electricity production. The same will be applied in trails. The trenches dug for laying of
transmission and distribution lines wilkk lvehabitated immediately. Precaution will be made
while digging trenches to protect water pipes, if there. And if water distribution pipe gets
damage, it will be maintained immediately.

iv.Pressure on existing facilities, services and resources @ltigoject area
Following are the mitigating measures to reduce the impact
1 The subproject will support the existing educational institution irstifiproject area
1 The subproject will support existing health institution in gdproject area to
upgrade its capacity
1 The subproject will support topgradethe existingtrekking trails of sulproject
affected area

v.Occupational health and safety related issues
Following are the mitigating measures to reduce the impact

1 The subproject will have the facility of first aid for its staff and construction worker.
Such service will be provided free of cost service to the local area people.

1 A contract will be done witliHelicopter Companyor emergency cases of injury and
illness.

1 Emergencyirefighting systems will be provisioned in the camps and the construction
areas.

1 Personnel protectivequipmensuch as helmets, gloves, boots, mask, ear plugs, safety
belts etc. as to the requirement of the construction work nature to éatie o
construction workers and supervisors will be provided. Workers without required
PPEs will not be allowed to enter in to the construction site.

1 The subproject will make the Contractor to organize regular safety instruction prior
to, during and aftethie working hours in a routinely manner.

vi. Issues relating to public health and sanitation and as well as public safety
Following are the mitigating measures to reduce the impact

1 Provisions will be made for checking health status of the worker for contagious
diseases

1 The subproject will launch community awareness program on health and sanitation,
communicable disease and ways to prevent such disease.

1 Signboards with signs on different construction related activities will be placed in the
construction sites.

1 All the construction sites will be fenced and unauthorized persons will not be allowed
in the construction sites.

1 All visitors in the construction site will be instructed to wear protective gears

vii. Socio cultural issues such as community conflict with thsidmiwork force
Following are the mitigating measures to reduce the impact
1 Code of conduct for the subproject staff will be prepared and implemented and
subproject staff will be provided the orientation on ngrrauesand cultureof
sulproject affectedcommunities
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1 The subproject will organize regular ethical behavioral programs to outside workers
before work session to respect local people, their culture and traditions

1 Labour managemenplan will be preparedefore commissioning of construction
work andwill be implemented.

1 Gambling and alcohol drinking will be prohibited within the camp.

viii. Issues related to stakeholder engagement and information disclosure
All the activities related to subproject will be made transparent and periodic consultation with
relevant stakeholders will be carried out. Timechanismto have acess to information
related to subproject will be developddformation related tosubprojectwill be publicly
disclosed via local FM, Newspaper and TV as per need basis. Stakeholder engagement plan
will be developed and implemented.

ix. Issues of Grievances Management and Gender Based Violence (GBV)
GRM at subproject level will be establishedaddress the issues related to compensation,
labor and SEA/SH etc. Orientation on sexual exploitation hathssmenand gender
basedviolencewill be providedto the subproject sta& GRC. Furthermore, GRMhould
be made open to receive and investigaletl® concerns and complaints about the
sulproject activities and the should be made functional throughogutipeoject lifecycle

x. Gender discrimination (issues of equal pay between women &men for work of equal value)
Following are the mitigating mea®s to reduce the impact:
Both women and men will be given equal opportunity for employment and ensured
that no one will be discriminated on the basis of sex, caste, religion and ethnicity in
subproject development activities
Participation of Women and dally excluded groups will be ensured in any
committee formed related to subproject development
No gender discrimination will be done in terms of wages for the same or similar
works.

xi. Issues related to disturbance to community
Followings are thenitigating measures to reduce the impact
1 Separate camps will be made for construction crew.
1 Separate toilets and place for breast feeding for women subproject staff
1 Construction crew will be made aware about the social activities, customs, traditional,
cultural and religiougctivities
1 Unnecessary and untimely movement of construction of crew will be checked.

xii. Issues related with COVHD9 Pandemic

Following are the mitigating measures to reduce the impact
Minimum distance will be maintained.

Using of PPEs especially mask will be made compulsory
Sanitizers will be provided at work place and camp
Workers will not be allowed to visit community

Isolation wards will be made at camp

Suspicious workers are immediately kept in isolation and provision withé&ee to
check COVID19
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xiii. Issues of Child Labour
-107-|Page




ESIA of Monjo Khola Mini Hydro Subproject

1 Uses of child labour will betrictly prohibited
1 Records ol workerswill be keptincludingtheiridentity with evidence ofge.

6.3.2.3.2 Operation Phase

I. Occupational health and safety related issues optiveer station workers
Following are the mitigating measures to reduce the impact
1 Occupational health and safety plan (OHSP) specific to operation and maintenance
phase of thesulproject will be developed incorporating plans to deal with safety in
powerhouse as well as maintenance activities shall be developed and implemented.
Compliance of the implementation of the measures recommended in the plan will be
monitored periodically.
1 Safety signs, warning symbol boards will be placed in powerhausBlepali
language
Powerhouse workers will be equipped with all necessary sedeiipment
Emergencyfirefighting system will be provisioned in the camps and the powerhouse
Powerhouse workers will be made aware of the safety issues inside the powerhouse.

= =4 =4

il. Public SafetyRelated Issues/Movement of people in dangerous places
Following are the mitigating measures to reduce the impact
Intake and power house aredll be fenced as a precautionary measure to restrict
people's movement in the area;
9 Safety signs and gts will be erected at critical areas; and
1 Local people will be made awarerigky zones.

iii. Issues relating to sudden release of water to downsteemimeduced flowzone

During the operation phase, the sudden release of water downstream of the headwyorks
cause accidents. Thus, as a mitigation measure, a siren system will be established to make the
downstream people aware about the timings of the release of water. Similarly, local people
will be made aware about the siren system.

iv. Issues of Withdrawal afconomic opportunity

Upon completiorof thesulproject, most of the labour will lose jobs. They will not be able to
utilize their skills locally.Therefore, they have teither leave the area go elsewhere in
search of jobs that match their skills omagn in the local area and find jobs which are
locally available. To overcome from this issue, following works will be done:

1 Thesulproject will try to appoint maximum number of local people as far as possible
during the operation period;

1 Training sessions will be conducted at least 3 months prior tosuleroject
completion, so that the labour force will be able to start their own businesses
immediately upon the termination of their jobs in slproject;

1 Training programs will be orgared particularly targeting the skilled labour force
willing to establish their own entrepreneurship, where they can utilize their skills and
make a living.

V. Issues of water right at downstreamdreduced flonzone

Monjo KholaMicro Hydro (MKMH) which is situated in theeduced flowzone of proposed
mini hydro intakewill be shut downas there will not be sufficient water to opertte plant

At present, MKMH is not operating atfull capacity due to poor maintenance and
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managemenBeneficiary haiseholds of MKMHare not getting enough energydesmanded
and are happyif the new plant can provide required energy by replacing the old MKMH.
Agreementbetween MKMHand MKMHP has been made to demolish the old MKMH.
Similarly, separate agreement has bdene with other three micro hydro and there is no
effect on the operation of thefAnnex XV1).

Vi. Issues related to benefit sharing of subproject

Locals will be provided at least 10% of the sh&kares will be distributed aftsulproject
construction.Beside the share, locals will be benefited from CSR and implementation of
ESMP. Local government get the revenue and can be used for local development activities.

Vi, Issues related to tariff of electricity
This issue will be managed in coordination with lopaloplein presence of Electricity
Regulatory Commission (ERC)

Viii. Issues related to management of micro hydro subproject that exist in subproject
affected area
Agreement with four existing micro hydmolants has beemmade separately. MKMHhas
agreedto shut dwn the existing system and allow MKMHP to use headrace ,candb
running/operating cost has been more than its inctMiele the electricity generatedifom
otherthreemicro hydrowill be purchased at agreed radaiiex XVI) .

6.3.2.4 Impacts to integrity of protected areas and Outstanding Universal Value

Following are the mitigating measures to reduce the impact

No poaching and hunting activities will be allowed.

Restriction on visit in forest area

Restriction on collectioof forest produtfrom forest

Prohbition of use of fire in forest area

Biodiversity conservation awareness raising activities to workers aas\etlals

All workers brought to the site from outside of the SNP will be registered with SNP

authorities prior to start working.

1 SNP authoritis will be hosted by the project to explain park rules for wildlife
protection to construction worker&isks and penalties if park rules aret followed
will be explained All construction workers will sign letters that they agree to follow
all park rules

1 SNP Park rules will be printed and displayed on a notice board accessible to all
workers.

1 Contractor will develop appropriate nature awareness programs for workers.

= =4 -8 -8 48 -9

6.3.2.5 CUMULATIVE IMPAC TS

Thereareno other hydro power projecbnMonjo Khda, and the discharge from the tailrace
of the sulproject will be done orDudhkoshi Riverat the point of confluenc& he existing
micro hydro will be closed. Thereforé&, was concluded duringcreeningthat cumulative
impact analysis is not requiréar the sulproject.
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Table 43. Proposed Mitigation Measures

SN | Environment & | Mitigation Measures Mitigation Responsibility Timeline Remarks
Social Impact Cost(NPR)
A. Physical Environment
Construction
1 Change inland | f Avoid of good forest, fertile land | No Cost ESCQContractor | ConstructiorPeriod
use and settlemerdreador labor camp,
guarrysites, constructiomaterial
stock piling
1 Rehabilitation of temporarily Included in ESCQContractor | Construction Period
acquired land project cost
9 Appropriate compensation to land ESCQContractor | Preconstruction Period
owner
1 Development of Plantation 708,852.00 ESCO Preconstruction Period
Area/Compensatory Plantation
2 Change in 1 Rehabilitation of quarry sitesnd Included in ESCQContractor | Construction Period
Topography excavated sites for laying of project cost
penstock pipe, transmission and
distribution lines
3 Possible Glacier | § Awareness to workers about early | 100,000.00 ESCO Preconstruction/Constructio
Lake Outburst warning system Period
Flood (GLOF)  Preparation of Emergency Plan
and associated
impacts
4 Landslide and Minimal land clearance Included in ESCQContractor | Construction Period

Erosion

= =

spoils in hill slope

9 Stabilization of excavated slopes
with the applicatiorof
bioengineering

9 Deposition of spoils in designated
area

Avoidance of dumping of excavate

project cost
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SN

Environment &
Social Impact

Mitigation Measures

Mitigation
Cost(NPR)

Responsibility

Timeline

Remarks

T
T

Reuse of excavated materials
Prohibition of disposal of spoils in
waterways

Spoil generation
and disposal
issues

Top soil will be stoed separately
and later use in land rehabilitation
Use in back filling

Deposit in specified place

Backfill excavated areas

Included in
project cost

ESCQContractor

Construction Period

Impacts due to
quarrying activity

= = =8 =4 =9

=

Quarry will be done in specifiegrea
Construction materials will be kept
in designated area with covering
Haphazard quarry activities will be
prohibited

Spoils will be kept separately and
used for land reclamation

Quarry sites will be reclaimed

Included in
project cost

ESCAdContractor

Constructioroperation
Period

Impacts on
material
quarryingsites

= |=A

Materials will be extracted with
careful manner so that slope stabil
will be maintained

Haphazard materials extraction wil
be prohibited

Spoils will not throw/kept
haphazardly

Natural drainage will not be blocke(
due to stock piling of construction
materials and spoils

The quarry site will be rehalidted
and vegetated.

Included in
project cost

ESCQContractor

Construction/operation
Period

Water quality and
waste water

disposalssues

Storage of chemicals away from
water sources

Establishment of workshop facilitie

Included in
project cost

ESCdContractor

Construction Period
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SN

Environment &
Social Impact

Mitigation Measures

Mitigation
Cost(NPR)

Responsibility

Timeline

Remarks

at least 100 m away from water
sources with oil and grease trappin
system

Provision of toilets at construction
and camp sites with appropriate
septic system

Prohibition of open urination and
defecation

No direct discharge of camp
effluents in water sources.

Clogging of
natural drainage

No disturbance to natural drainage
Construction of runoff drainage in
construction sites

Prohibition of disposal of spoils in
natural drainage

Included in
project cost

ESCdContractor

Construction Period

10

Noise and
vibration related
issues

Installation of noise reducing
equipmentin ventilators,
compressors and dieselnggators
Placing of generators and crusherg
away fromsettlements

Included in
project cost

ESCAdContractor

Construction Period

11

Issues of
haphazard
stockpiling

Storage at designated sites
Properdisposal of remaining
construction materials

Included in
project cost

ESCAQContractor

Construction Period

12

Solid waste
generation

Provision of dumping facilities in
each construction sites

Collection and storage of scraps in
scrap yard

Separate collection bins in camps 1
segregation of waste of different
nature

Included in
project cost

ESCAQContractor

Construction Period

13

Air Pollution

Establishment of crushing plants

Included in

ESCQContractor

Construction Period
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SN | Environment & | Mitigation Measures Mitigation Responsibility Timeline Remarks
Social Impact Cost(NPR)
away from settlements project cost
1 Stabilization of spoils at tipping are
1 Revegetation of bare area
14 Impact on River | { Extraction of river bednaterials No extra cost ESCdQContractor | Construction Period
Morphology without affecting the river
morphology
15 | Loss of fertile top| { Preservation of top soil amdusefor ESCQContractor | Construction Period
solil plantation and restoration purpose
Operation
1 GLOF and 1 Educate locals and workers about | 100.000.00 ESCO Operation Period
associated early warning system
impacts 1 Preparation of Emergency
Preparedness Plan
2 Impacts on flow | § Maintain minimum flow of 10% of | No extra cost ESCO Operation Period
regime the mean monthly flovand
downstream of additional 5% of design discharge
diversion weir for seepage and evaporation loss
3 Land 1 Bank protection measures Included in ESCQContractor | Construction Period
submergence project cost
created by 2.75 n|
high diversion
weir
4 Solid waste and | § Solid waste and waste water 50,000 ESCO Operation Period
waste water management at camp
generation  No disposal of waste and waste
water haphazardly
5 Noise and 9 Ear muffs will be provided 10,000 ESCO Operation Period
Vibration
6 Water 1 No discharge of effluent and 50,000 ESCO Operation Period
contamination chemicals in water body
9 Monitoring of water quality
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SN | Environment & | Mitigation Measures Mitigation Responsibility Timeline Remarks
Social Impact Cost(NPR)
periodically
B. Biological Environment
Construction
1 Impactson forest |  Vegetation will be cleared only to | Already Included | ESCOContractor | Construction Period
area and forest required amourlby pegging and
vegetation numbering the trees
9 Compensatory plantation will be
done as per GoN and will be cared
for next five years
2 Possible impacts| § Cutting ofrare, endangered and No extra cost ESCQOContractor | Construction Period
on protected flora endemic species will be avoided
and fauna {1 Priority will be given for protected
and endemic plants in compensatgd
plantation
3 Impact on I Prohibition on hunting and poachin 100,000.00 ESCQContractor | Construction Period
wildlife andavian| q Awareness on wildlife and habitat | ( Awareness)
fauna conservation
9 No work on night time
4 Impacts on {1 Support on NTFPs/MAPs promotig No extra cost ESCO Construction/Operation
NTFPs/MAPs 1 Priority for NTFPS/MAPS in Period
afforestation
5 Forest fire 1 Restriction of visit on forest area | No extra cost ESCQContractor | Construction Period
1 Awareness on biodiversity and
consequences of forest fires
6 Loss of aquatic | f Unnecessary river bed will not be | No extra cost ESCQContractor | Construction Period
habitat and disturbed
consequent 1 Prohibition of spoil disposal in river
impacts on flood plain
aquatic lives
7 Disturbance to 1 No poaching and hunting No extra cost; ESCQContractor | Construction Period
Critical Habitat f Awareness on biodiversity Cost
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SN | Environment & | Mitigation Measures Mitigation Responsibility Timeline Remarks
Social Impact Cost(NPR)
features and othe conservation for awareness ha
wildlife 1 No construction work at night | already included

time.

1 Construction camps must u
bearproof dustbins.

1 There must be no food wast
disposal in or aroun
construction sites.

1 Domestic dogs are prohibited i
construction camps.

9 Constructiorcontractomwill
sign letters agreeing ®NP
rules.

9 SNP rules will be printed and
displayed on a notice board,
accessible tall workers

1 Workers are registered with
SNP authority.

8 Impact on Red 1 No poaching and huntin No extra cost ESCO/Contractor | Construction Period

Panda and
Himalayan Musk
Deer

activities will be allowed.

1  Minimum disturbance will bg
maintained

1 There must be no food was
disposal in or aroun
construction sites.

1 Construction camps must u
bearproof dustbins.

1 Awareness of Constructig
workers of the risk o
inappropriate food wast
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SN | Environment & | Mitigation Measures Mitigation Responsibility Timeline Remarks
Social Impact Cost(NPR)

encouraging  bears  ar
causing poblems.

1 Keeping of domestic dogs
construction camps will b
prohibited

1 SNP Park rules will bg
printed and displayed on
notice board accessible to
workers.

1 Contractor will develop
appropriate nature awarene
programs for workers.

9 Impact on 1 No poaching and huntin No extra cost ESCO/Contractor | Construction Period
Himalayan Black activities will be allowed.
Bear T Minimum disturbance will be
maintained

1 There must be no food was
disposal in or aroun
construction sites.

1 Construction camps musse
bearproof dustbins.

1 Awareness of Constructig
workers of the risk o
inappropriate  food wast
encouraging bears ar
causing problems.

1 Keeping of domestic dogs
construction camps will b
prohibited
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SN

Environment &
Social Impact

Mitigation Measures

Mitigation
Cost(NPR)

Responsibility

Timeline

Remarks

T SNP Park rules will be
printed and displayed on
notice board accessible to :
workers.

1 Contractor will develop
appropriate nature awarene
programs for workers.

Operation

1

Impacts on
aguatic fauna anc
habitat

= =4

Minimum water flow will be
maintained.

Monitoring downstream flow levels
The ESCO will prepare and
implement an Environmental Flow
Implementation Plan (EFIP), which
will be monitored by the RM and
BZMC.

No extra Cost

ESCO

Operation Period

Disturbance to
wildlife activities

=A =4 =9

Restriction taaccess the forest ared
No poaching and hunting
Awareness on biodiversity
conservation

100,000
(Awareness)

ESCO

Operation Period

Bird Causalities

Insulation of transmission and
distribution lines in open areas
(River crossing)

Included in the
project

ESCO

Operation Period

Pressure on foreg
for fuelwood

= =

Prohibition on use of fuelwood
Provision of LPG for cooking to
resident workers

Provision of electricity for heating
purposes

Monitoring to ensure fuelwood

regulations are being enforced.

Includedin the
project

ESCO

Operation Period
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SN | Environment & | Mitigation Measures Mitigation Responsibility Timeline Remarks
Social Impact Cost(NPR)
C. Socioeconomic and Cultural Environment

Construction Phase

1 Land acquisition | § Acquisition and compensation of | Cost required for | ESCO/Contractor | Preconstruction Period
and compensatio|  private land will be done as per compensation of
negotiation with individual land will be borne
households and publiand as per | separately by
GoN Rule. ESCO
Employment priority for affected
households and locals
2 Loss of standing Compensation of standing crops aj Cost required for | ESCO/Contractor | Preconstruction Period
crops permarket price compensation of
land will be borne|
separately by
proponent.
3 Effect on existing Rehabilitation of construction sites| Included in ESCO/Contractor | Construction Period
social especially trenches for laying project
infrastructures penstockpipe, transmission and cost
distribution lines
4 Pressure on Support on educational and health| 500,000.00 (for | ESCO/Contractor | Construction Period
existing facilities, institution educational
services and The subproject will support to institution);
resources of the upgrade the existing trekking trails| 200,000.00
subproject area of subproject affected area (Upgrading and
maintenance of
Trekking Trails if
needed,
Otherwise,
project will
rehabilitate
trekking)
5 Issues of 9 Provision of PPEs and First Aid 100,000.00 ESCO/Contractor | Preconstruction Period
Occupational  Preparation of Emergency (PPEs);
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SN | Environment & | Mitigation Measures Mitigation Responsibility Timeline Remarks
Social Impact Cost(NPR)
Health and Safety Preparedness Plan 25,000.00 (First
1 Provision of Fire Fighting Systems| Aid);
f Regular instruction on safety to | 25,000.00 (Fire
workers Fighting); Cost of
1 Provision of accidental insurance | Insurance in
project
cost
6 Issues relating to| § Regular health checkup of Workerg 100,000.00 ESCO/Contractor | Construction Period
public health and| § Awareness program on health and| (Health
sanitation and as sanitation checkup);
well as public ' Provision of sign boards 25,000.00 (Sign
safety 1 Provision of fencing and restriction| Board); No cost
of unauthorized persons in for
construction sites awareness,
Cost for fencing
in
project cost
7 Sociccultural 1 Awareness program on ethical No extra cost ESCO/Contractor | Construction Period
issues behavior, local tradition, culture an
religious activities
9 Prohibition on gambling and alcohd
drinking in workplace and camp
premises
8 Stakeholder f Maintenance of transparency of | 50,000.00 for ESCO/Contractor | Pre-construction/
engagement and subproject activities meeting; Ncextra Construction/
information 1 Preparation of Stakeholder cost for others. Operation Period
disclosure Engagement Plan
9 Issues of GRM | 1 GRM committees at subproject ley No extra cost ESCO/Contractor | Construction Period
and GBV will be established
1 Project will make sure the
functioning of the GRM
1 GBV will be taken seriously and
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SN | Environment & | Mitigation Measures Mitigation Responsibility Timeline Remarks
Social Impact Cost(NPR)
appropriate steps will be taken to
manage it
10 Issues related to | § Separate construction camps for nj No extra cost; ESCO/Contractor | Construction Period
disturbance to and woman will be made cost for toilets
community f Make aware about social activities| included in
customsfraditional, cultural and | project
religious activities to construction | cost
crew
1 Checking of unnecessary and
untimely movement of construction
crew
9 Code of Conduct (CoC) including
SEA/SH for subproject staff will be
prepared and implemented
11 Issues related 1 Minimum distance will be Already Included | ESCO/Contractor | Construction Period
with COVID-19 maintained
Pandemic ' Uses of PPEs is compulsory
9 Isolation wards will be made
9 Uses of masks and sanitizers will g
made compulsory
12 Issues of Child 11 Prohibition of child labour in works| 2,000.00 (Record] ESCO/Contractor | Construction Period
Labour f Record keeping of labour with Keeping)
identity card showing age
Operation Phase
1 Occupational 1 OHSP will be prepared 25,000.00 (For | ESCO Operation Period
health and safety| § Safety signs, warning symbol boar( safety sign);
issues will be placed in powerhouse 25,000.00 (Safety
' All necessary safety equipment wil| €quipment);
25,000.00

be provided to workers

-120-|Page




ESIA of Monjo Khola Mini Hydro Subproject

SN | Environment & | Mitigation Measures Mitigation Responsibility Timeline Remarks
Social Impact Cost(NPR)
1 Emergency firefighting system will | (Firefighting
be provisioned ithe camps and the system)
powerhouse
9 Powerhouse workers will be made
aware of the safety issues inside tk
powerhouse.
2 Public Safety | Restriction people in dangerous ar{ No extra cost for | ESCO Operation Period
Related | Safety signs and posts will be restriction while
Issues/Movement erected at crucial areas cost of safety sign
of people in already included
dangerous placeg
3 Issuegelating to | A siren system will be installed 25,000.00 (Siren | ESCO/Contractor | Operation Period
sudden release o] { local people will be made aware | System)
water about the siren system
4 Issues of 1 Priority for employmentiuring No extra cost ESCO Operation Period
Withdrawal of operation will be given to local
economic people
opportunity
5 Issues of water | § Agreement has been for closure of, No extra cost ESCO Operation Period
right at down MKMH
stream
6 Issues related to | § Provision ofshares No extra cost ESCO/Local Operation Period
benefit sharing 1 Implementation of ESMP Government
1 Local development from generated
revenue
7 Issues related to | § Tariff will be fixed in coordination | No extra cost ESCO Operation Period

tariff of

electricity

with local people in presence of

ERC
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7 STAKEHOLDER ENGAGEME NT AND GRIEVANCE RED RESSMECHANISM

7.1 STAKEHOLDER ENGAGEMENT

Stakeholder engagement is an essential process, conducted throughsubpiwgectlife
cycle. It is required to do in all different phasessobprojectintervention (from design
through to implementation) in a time frame. It enables meaningful consultations with
stakeholders to express their viewssabbprojectrisks, impacts, and nigation measures. In
most of cases, theare threamajor types of stakeholdersaffectedparties, other interested
parties and disadvantages/vulnerable individuals or groups.

7.1.1 MAPPING OF STAKEHOLD ERS

The potential stakeholders of the MKMHP have beentitied by the stakeholder mapping.
In additional to sulprojectaffected parties, key identified stakeholders include: local
governments, civil society, teachers, political leaders, women groups, locabnosgrs
(forest, water etc.), security personrahty), travel agency, antavelers

7.1.2 AFFECTED PARTIES

Subpoject Affected Families (PAFs), indigenous Peoples (IPs) and their organizations and
Networks, Other different Social Grop®omen Groups; Mother Groups; Youth clubs,

Buffer Zone User Groupy BZUGs ) , Buffer Zone Communi ty
(BZCFUGS), Local affected communities; Ward No. 3 of KPLRM, KPLRM, SNP,
NGOs/CBOs and Associations working at local levels; Local Security, Air Service Providers.

7.1.3 OTHER INTERESTED PARTIES

General Groupsnclude Civil society, Mother Groups, Youttlubs Buffer ZoneUs er s 6
Committee, BZUGs, BZCFUGs, NGOs/CBOs and Associations working at local levels;
Tradecenters Local Security, Media, Health Institutions, Government Line Agencies include
AEPC, Departmentof National Park and Wildlife (DNPWC), Ministry of Forest and
Environment, and The World Bank.

7.14 METHODS OF STAKEHOLD ER ENGAGEMENT AND PUBLIC
CONSULTATIONS

Household surwe Focus Group Discussions (FGD), Key Informants Interviews (KII), mixed

group discgsions and Public Hearing were employed tools for consultations with different

stakeholders. The stakeholder consultation, carried out during ESIA preparation, covers the

issues of indirectly affected groups including local government line agencies.

The dscussions during feasibility study were organized to share the information to the local
people ofsulproject affected wards of RM. Initial walkover survey was carried out followed
by individual interviews with local government officials. The preliminaspsultation during
feasibility stage was carried out at 2 different locationshafid®ing and Monjo on % (2076
Falgun 21 BS)and 11" March 2020 (2076 Falgun 28 BSyespectively Annex
XV).Similarly, a public hearing on the proposed Monjo Mini Hy&ubproject was done on

11" November2021. Before the public hearing program, a public notice was published in
Arthik Abhiyan, a National Daily News Paper published from Kathmandu mentioning Time,
Place and Date of Public Hearingnnex Xl). Similarly, a public notice from local FM was
aired for the same prografdnnex XIl). A total of 44 people has been peigiated in the
public hearing. A public notice was published on Arthik National Daily Newsgraon 16
Felruary 2022 seeking any ggestion and comments from concerned stakeholders on
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ongoing EA study of MKMHP. The key issues raised in different meetings, consultations and
informal conversations were about the impacts on existing micro hydro, land acquisition and

compensation issuesriff, benefit sharing, employment opportunity and so on.

Table 44: Issues Raised Dumg Public Hearing and Responserébm ESCO

SN

IssueRaised

Commitment frorESCO

Remarks

1

Priority to locals for employment

First priority will be given to locals as p¢
their capacity and skills.

Investment Opportunities for
Locals

Opportunity for investment will  bg
provided at appropriate time to locals.

Provision of Minimum Tariff for
Affected People or Households

Appropriate tariff will be fixed after
negotiation with locals.

Provision of free electricity fo
social and cultural institution
such as school, Gumba etc.

This issue will be discussed with bog
members of theESCO and appropriate
solution will be sort out.

As it seems that previous surv
has not included the households
Geringma and Skangdin
households from these settleme
should be involved in distributio
of electricity

Provision will be made to distribu
electricity to each and everljousehold
from Jowsaleto Muse.

Demand of eachouseholdshould
be calculated.

Has already been collected.

Information has to be given f
locals how they get shares frg
proposed subproject.

Will be notified to locals in appropriaf
time.

Issues of private langhould be
settled down.

This issue will be addressed at mut
understanding and negotiation.

There should be clear about t
effects of subprojects on existir
micro hydro and peltric set ar
mechanism of
settlement/management of the
issues

Issues bexisting microhydro and peltrig
set will be addressed with approprid
alternative.

Peltric
already
closed.

set

7.1.5

INVOLVEMENT IN SUBPROJECT MONITORING
The social and environmental safeguard implementation will be monitored regiuairhg
implementation phase. The team comprises of the representatives of stakehold&sS€and
will monitor the sulproject siteduring preconstruction,construction postconstruction and
operationphaseto ensure that all environmental and social issues alleadéressed and
comply with the requirements mentionedtire ESIA. Quarterly progress reports will be

prepared and submitted to the AEPC.

7.2 GRIEVANCE REDRESSMECHANISM

The sulproject GRM addresses overaulprojectrelated grievances. The construction
related issues, impacts related to land acquisition and compensation, relocation and
rehabilitation of public utilities, impact on private and public structures, impacts on forest and
natural resources, issued tandslide, drainingmanagement, ancommunityrelated
grievances etc. will be covered by thaprojectlevel GRM.The Local Consultative Forum
(LCF), which also acts at the level 1 GRM, has been envisioned as th@antryo put the
grievances by ahe local level. Local Consultative Forum (LCF) may have representatives
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of elected persons from RM, members of PAFs, government officials of RM, representative
of SNP, representative of ESCO and representative of local people from PA. LCF can
directly canmunicate with Grievances Redress Unit (GRU), established under the Subproject
Organizational setup. This GRU office will be under direct supervision of Director of
MKMHP. The subproject GRM will be responsible for dealing with the grievances, concerns
or complaints related to land acquisition and rehabilitation, Project Information Center (PIC),

i mpl ementation of the mitigation measures
grievance).

Local households and stakeholders will be informed about thegsefp of the Grievance
mechanism bYESCOor representative dSCO(ROE) of information officer of subproject.
The information board will be in place at construction site with specific information related to
the construction works and will provide in local language the descriptisnlpfoject and
grievance mechanism, wheaed to whom stakeholders can delittleeir complaintsand in

what form: verbal or written. A social mobilizer will be deployed and mobilinedrder to

help grievantto file the complaints to the concerned agency.

The projectbds GRMainands ardtguarardeesctimatsthere wilh no cetiloation
for people who lodge complaints on project activities. Furthermore, the grievance mechanism
will not impede access to judicial and administrative remedies.

7.3 GRIEVANCE REDRESSAL MECHANISM (GRM) SYSTEM

The main purpose of this system is to ensure there is a robust and transparent process,
consisting of a sequential process of resolution available to swiftly address the complaints. A
subsequent level of resolution is triggered if the complainant remasetisfied with the
resolution made by the lower level or if it remains unable to provide a resolution within a
given time. The ESIA proposes the following thtee GRM systems as explained below.

First Level of GRM:

This is based at the project locats in the participating municipalities and will serve as entry
points for all complaints related to the project. Once the grievance is registered, it would
come into the Level 1 of the GRM system. The Level 1 GRM committee will be led by
project managenrém ESCOand supported by the E&S staff and a technical engineer at the
subproject level. The Level 1 GRM formed in subproject will be responsible to listen and
provide information to APs and resolve their issues. The ESCO may take the assistance of the
subproject safeguards specialists to help resolve the issue. The Level 1 GRM committee will
keep records the grievances as in the given forags(§ the name of person (s), (ii) date of

the received complaint, (iii) nature of the complaint, (iv) locatanmd (v) how the complaint

was resolved (if resolved). GRU They will try to resolve the received grievances within10
days. If it is not resolved at the local level, they will forward it to the Level 2 GRM
committee.

Second Level of GRM If the grievanceemains unresolved, the Level 1 GRM committee

will forward the complaint to the level 2 of the GRM system represented by the Project
Safeguard Unit (E&S team of AEPC) and heatdgdproject manager from MGEAM he

person (filing the grievance) will be nfiid by the Level 1 GRM committee that his/her
grievance has been forwarded to the Project Safeguard Unit. The EA will answer queries and
find resolution for grievances regarding various issues including social, or livelihood impacts
and environmental imgés. The subproject safeguard specialist will undertake the corrective
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measure/s in the field within 7 days of the decision. If complainants remain unsatisfied or
reject the resolution provided by the Level 2 GRM, they will be advised to seek recourse
through the courts or any formal system available

Third Level of GRM: If the grievance remains unresolved, it will be referred to Grievance
Redress Committee (GRC). The GRC will be headed by the PM, with other members made
up of the chairperson of the subpaj rural municipality, Ward Secretary, representative of
APs and Chairperson of LCér level 1 of the GRM systenThe AP will be given the
opportunity to present his/her concern and GRC will suggest corrective measures within 10
days. Thesulproject safegard specialist will work as secretary of the GRC and will be
responsible for processing and placing all papers before the GRC, recording decisions,
issuing minutes of the meetings, and taking folgevaction to see that formal orders are
issued and theetisions are carried oulf complainants remain unsatisfied or reject the
resolution provided by the Level 3 GRM, they will be advised to seek recourse through the
courts or any formal system available.

PAPs/PAFs Workers/Staff
v v v 10 davs
First Level Grievances » LCF | GRU » Grievance Redressed
Not Redressed
S d: el Griev: Project Safeguard Unit Ty Grievance Redressed
econd Leve levances E & S Team of AEPC >
Not Redressed
v GRC 10 days
Third Level Grievances —» E & S Team of AEPC » Grievance Redressed
Not Redressed
¥ Higher Authority 35days :
Fourth Level Grievances > Court of Law® » Grievance Redressed

Figure 26: GRM Structure at Subproject Cycle

Note: SPAPs=Subpoject Affected PersorgPAFs=Subpoject Affected Families, LCF=Local Consultative
Forum, GRU=Grievance Redressed Unit, E &S =Environment and Social, AEPC=Alternative Energy
Promotion Center. *Aggrieved person may asgess the country's legal system at any stage (of the four
stages) of the grievance redress mechanism.

Issues of Grievances Management (GRM) and Gender Based Violence (GBV)

Grievance Redress Mechanism (GRM) will be put in place where the concerns and complaints of
all stakeholders, PAFs, community people and laborer regarding the land acquisition, damage to
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crops and vegetation, SEA/SH and other subproject related actihitieseceived from verbal
and written form will be registered and resolved through proper investigation.

GRC established in project level and field level will have a member who will be designated as
SEA/SH focal person to response with issues related BY @nd SEA/SH. The SEA/SH
prevention and respongeOC prepared by PMT of MGEAP will be implemented for the
subproject by which SEA/SH risks will be addressed. Furthermore, orientation on GBV including
the risk and mitigation measures of SEA/SH will be ped to subproject staffs, laborers,
members of GRC and community people living in the vicinity of subproject area.
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8 INSTITUTIONAL ARRANG EMENT

Institutional arrangements are intended to make thiereamooth functioning if the subproject
during the preconstruction, construction and operational stages of sigproject. This
chapter will provide an E&S institutional arrangement within the institutional structure of the
ESCOof the subproject. The E&S institutional arrangement has clearly spell out tse role
and responsibilities of eacposition for the implementation of the identified mitigation
measures.

8.1 INSTITUTIONS AND THEIR ROLES

8.1.1 MINISTRY OF ENERGY, WATER RESOURCES AND IRRIGATION

Ministry of Energy, Water Resources and Irrigation (MOEWRI) is the fmeistry and will
provide oversight to AEPC. It has mandates to formulate and implement environmental policies,
plans and programs at national level although it has no direct responsibility in the subproject. It
has the role of facilitation as and whereded on environmental and social safeguard.

8.1.2 PROJECT MANAGEMENT TEAM AT AEPC

Project Managementeam (PMT)at AEPC has overall responsibility from selection of
subprojects to implementation as per need of World Bank requirerntengports for studies
to conduct DetailFeasibility Study and E&S studiess per theProject Operational Manual
(POM) of MGEAR

8.1.3 THE WORLD BANK

The World Bank will support AEPC to ensure effective implementation of E&S risk management
measures for theulproject. It will review E&S instruments and provide clearance. It also
supports AEPC in E&S capacity emcament.

8.1.4 SAGARMATHA NATIONAL PARK
As the proposed site lies within the Buffer Zone (BZ) of SNP, authority to manage the BZ is
with SNP.The ESCQwill work in close coordination with SNAhe SNPis responsible for
following activities:

1 All activities will be cleared with them in advance,

1 Permits will be obtained for all workers entering the park,

1 Park authorities will be encouraged and suppodeaddpectsulproject activities on a

regular basis.

8.1.5 KHUMBU PASANGLHAMU R URAL MUNICIPALITY

The RM is the concerned authority to provide generation license. Similarly it is the approval
agency for Brief Environmental Study Report as per prevailing law paN#& has right for
monitoring activities of subproject.

8.1.6 PARTNER BANKS

Patner Banks (PBs) will take active part in the E&S screening, assessment, and monitoring cycle
in order to better understand their risks. PBs will be specifically responsiblprdeiding
matching loan to ESCO as pam agreement between ESCO and PB

8.1.7 ESCO
The ESCO will be responsible for the preparation of DFS/DEIIESIA as required bthe
WB and Brief Environmental Study (BES) as required by GBSCOs may hire consulting
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firms to conduct ESIA. However, it will be sole responsibility of ESCOs to implement ESMP
effectively. The ESCOs will prepare monthly progress reports and submit them to the
AEPC/MGEAP. The AEPC/MGEAP will prepare quadrimester monitoring reports and
submitto WB and these reports will be made available to all the stakeholders from the
information center established in subproject area. AEPC/MGEAP and the World Bank may
assign Verification Specialists or Officials or Consultants to inspect and verify the
subpojects on need basis.

8.1.8 GRIEVANCES REDRESS COMMITTEE
The GRC, headed by tHeubpoject Manager will be responsible to resolve the grievances at
third levelwhich came through field level to Project Safeguard Unit, E &S Team of AEPC.

8.1.9 BUFFER ZONE MANAGEME NT COUNCIL

Buffer Zone ManagementCouncil (BZMC) is the apex body to manage the buffer zone
management activities of SNP. It can peagsupportiverole in effectiveimplementation and
monitoring of proposed subproject.

8.1.10 BUFFER ZONE USER COMMITTEE

Under BZMC of SNP, there are three Buffer Zomuffer Committees (BZUCs). The
subpoject lies under Chaurikharka BZUC. It can also an important roleffiective
implementation and monitoring of proposed subproject.

8.1.11 BUFFER ZONE USE GROUPS

Under Chaurikharka BZUC, there at8 Buffer Zone User Groups (BZUGput of 10, 5
BZUGs lies in PA and theyan coordinate for efttive implementation and monitoring of
proposed subproject.

8.1.12 BUFFER ZONE COMMUNIT Y FOREST USER GROUPS

Under Chaurikharka B4C, there are9 Buffer Zone Community Forest User Groups
(BZCFUGS). Out of 9 BZCFUGs 6 BZCFUGs lies in PA and thegan coordinate for
effectiveimplementation and monitoring of proposed subproject.

8.1.13 GRIEVANCES REDRESS WINIT
GRU established at field levdias the responsibilities to resolve the local grievances and also
of workers at field levelithin 10 days of grievance logged.

8.1.14 CONSTRUCTION CONTRAC TOR

Construction here refers to civil constructiaorks including minor civil works relatetb
hydromechaical installation works, electromechanical installation works and
transmission/distribution works. Construction will be carried out by the contractor as
specified in the contract agreemeiihe construction contractor will be responsible for
implementain of mitigation measures specified BBIA andthe contractdocumentsand
compliance with the tender clauses. The contractor wiklbe required teecruit qualified
environmental and social specialisgsy epar ati on of contractor 6s
management plansenvironmental and social monitoring, supervision and reporting,
establishing Grievance Redress Mechanisapplication of code of condyctncident
reporting
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8.1.15 LOCAL CONSULTATIVE F ORUM

It is the forum formed at local level as a platform for locals to keep their concerns,
suggestions and grievances, and coordinates to addresses these issues. It will forward the
concerns, suggestions and grievances to GRU.

8.2 IMPLEMENTATION ARRANGEMENT orF ESMP
Table 45 defines the roles and responsibilities of different administrative structure during the

sulproject cycle i.e., preonstruction, construction and operation phases.

Table 45: Roles and Responsibilities of Variougnstitutions for ESMP implementation

SN | Institutions Roles and Responsibilities
1 Ministry of Energy, Watel Being line Ministry, has mandates to formulate and environmg
Resources and Irrigation | policy, plans and programs but no direct responsibilitythe
subproject.

2 Project Management Offic| Overall responsibility from selection to implementation thie

at AEPC subproject.

3 | The World Bank Partner of the Project and has supportive rdemnsure effective
implementation obverall subproject
Ensure effectiveness &&S risk management measures for the
sulproject, review E&Snstruments angrovide clearancsupport
AEPC in E&S capacitgnhancement

4 | Sagarmatha National Park Authorized agency for BZ management activitithe SNPis
responsible for following activities:

1 All activities will be cleared with them in advance,

1 Permits will be obtained for all workers entering the park

9 Park authorities will be encouraged and supported to ins
subproject activities on a regular kmasi

5 | Khumbu Pasaripamu| Concernedauthority to provide generation license and apprg

Rural Municipality agency for Brief Environmental Study Report as per prevailing
of Nepal withmonitoring responsibilitiesf subproject.

6 | PartneBank Has rolesn the E&S screening, assessment, and monitoring cyq
order to better understand their risks, and specifically responsib
providing matching loan to ESCO as petproject policy.

7 ESCO (Monjo Khola Mini | responsible for the pparation of DF$cludingDED and ESIA

Hydro Pvt. Ltd.) according to WB requirements
preparation oBESand get approval from th&oN monitoringof
the subproject
Preparatiorof monitoring and progress report asubmt it to the
AEPC.
Overall implementation dESIA/ESMP

8 | GRC responsible to resolve the grievances at third level came throug
field level toSubprojectSafeguard Unit, E &S Team of AEPC

9 | BzZMC can play an important role &ffectiveimplementation and
monitoring of proposed subproject

10 | BZUC an important role irffectiveimplementation and monitoring of
proposed subproject

11 | BZUGs can coordinate foeffectiveimplementation and monitoring of
proposed subproject

12 | BZCFUGs coordinate foeffectiveimplementation and monitoring of propose
subproject

13 | GRU the responsibilities to resolve the local grievances and also of
workers at field level
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SN | Institutions Roles and Responsibilities

14 | Construction Contractors | responsible for implementation of mitigation measures specified
the part of contractor and compliance with the teistiarses

15 | Construction coordination of the compliance monitoring and mitigation progra
Management/Supervision
Consultant

16 | LCF a platform for locals to keep their concerns, suggestions and

grievances, and coordinates to addresses these issues

[ Ministry of Energy Water Resources and Irrigation ]

(MOEWRI)
{ World Bank ] Rural Municmalny]
[pa...,e, Bank (PB) }<—.I Energy S:gggg‘,?m"v]- :[W;:;:;j;:;;w']

A

Buffer Zone
Management
Committee

r

Buffer Zone Use
Groups

2

Buffer Zone
Community Forest
User Groups

AEPC! Project
anagement Team

Grievance Redress Committee (GRC)
(Formed at fled level at Subproject Site)

J

Figure 27: Organogram of the Subproject

8.3 REPORTING

The ESCO will prepare monthlgrogress reports dnsubmit them to the AEPC/MGEAP.
The AEPC/MGEAP will prepare quadrimester monitoring reports and submibtédVB and
thesereports will be made available to all the stakeholders from the information center
established in subproject area. AEPC/MGEAP and the World Bank may assign Verification
Specialists or Officials or Consultants to inspect and verify the subprojects onaséed b
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9 MONITORING AND REPORTING PLAN

9.1 ENVIRONMENTAL MONITORING PLAN

This chapter will discuss the monitoring and reporting mechanidme. National EIA
Guidelines of 1993 propose three types of monitoring. They are baseline monitoring,
compliance monitorig and impact monitoring; the plans for which are presented in this
chapter.

9.1.1 BASELINE MONITORING

Baseline monitoring is required to compile and maintain the database on environmental
conditions prior to the implementation of the subproject. The primangera during this
phase will be to implement field data collection programs to obtain the baseline conditions,
such as scientific and sociological information needed to finalize the design and cost of the
mitigation measures. This is especially importahtthe subproject is delayed due to
unforeseen circumstances. For MKMHP, if the subproject comes under construction within 2
years from the data collection for this ESIA study, the baseline data and information
presented in this ESIA report will serve asdélane and hence baseline monitoring will not be
required. However, under any unforeseen circumstances, if the proposed SKIgeéts
delayed for more than two years (from the data collection for the present ESIA), the
sulproject requires to carry out a blase monitoring priorsutproject constructionA plan

for the baseline monitoring for the proposed MKMHP is present&dlite 46.
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Table 46: Plan for Baseline Monitoring

SN | Parameter

Indicators

Method |

Location

|

Time

|

Cost (NPR)

| Responsibility

A. Physical and Chemical Environment

1 Topography

Degrees of slopes

Site observation

Construction area

Before Construction

2 Land use

Area of land unde
different land use such ¢
forest, cultivated lands et

Site observation
GIS Mapping

subpoject Area

Before Construction

Hydrology

Discharge and flood level

Direct discharge
measurements,
gauge readings

Monjo Khola

Before Construction

Geology

Stability of slopes|
Occurrence of land slides

Field observation

SubprojectArea

Before Construction

Water Quality

Temperature, pH
Turbidity, Electrical
conductivity, TSS, TDS
Iron, Sulphate, BOD
COD, DO, Alkalinity,
Total Hardness, Tote
Coliform

Field measurement
Water sampling an
lab testing

Monjo Khola

Before Construction

Noise

Loudness and intensity (
noise

Field measuremer
using a dB meter

Headworks
Powerhouse

ang

Before Construction

Solid waste

Quantity and compositiol
of waste

Observation an(
guestionnaire surve

SubprojectArea

Before Construction

100,000.00

ESCO

. Biological Environment

Forest and

vegetation

Forest area, type, speci
composition,  frequency
density, BA, crown cover
standing stock, biomas
Timber, fodder ang
fuelwood
NTFPs,
management,
Energy use

forest
forest us

Observation, GIS
mapping, Fores
measurements
(Quadrate
sampling),
household surveys
FGD

Subpoject Area

Before Construction

150,000.00

ESCO

9 Wildlife

Wildlife habitat, wildlife

Observation,

Subproject Area

Before Construction

250,000.00

ESCO
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SN Parameter Indicators Method Location Time Cost (NPR) Responsibility
(including species, hunting an Transect survey
mammals, poaching activities, cro] Questionnaire
avian faung and animal depredatiol surveys, FGD, KII
and human wildlife conflicts
herpetofauna)

10 Critical Critically endangere( Observation, Subproject Area | Before stating
natural habital species, their habita] consultation with construction work
species human wildlife conflict,| local communities tq

crop and anima| know if the species
degradation are still present or i
there has been ar
change as a result
the subproject.
C. Socioeconomic and Cultural Environment

11 Demographic | Household numberq Secondary source| Subproject Area | Before Construction | 150,000.00 ESCO
characteristicy population, ethnicity] Household survey,

religion, language spokel FGD
migration, education an
literacy, occupation an|
skills

12 Agriculture Land ownership, lan{ Secondary source{ Subproject area | Before Construction
and livestock | holding, cultivated areg Household survey

cropping practices, cro| FGD
production, crop Yield
agrobiodiversity
Livestock ownership ani
holding, livestock prodets
Crop and livestock produc
market
13 Economy Occupation and skills Household survey Subproject area | Before Construction
markets, annual incom FGD
and expenditures, foo
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SN Parameter

Indicators

Method

Location

Time

Cost (NPR)

Responsibility

sufficiency

14 Sanitation ang
health

Drinking water source|
treatment practices, toilg
availability and types
cooking practices, wasl
management practices

Diseases, treatmel
practices, disability
natality and mortality

Secondary source
Household survey
FGD

Subproject Area

Before Construction

15 Culture

Religious shrines, festival

Discussions with th¢
local people, Rura
Municipality wards
and observation
Questionnaire
surveys

Subproject area

Before Construction

16 History and
archaeology

Sites of archaeological ar|
historic significance

Secondary Source
FGD

Subproject area

Before Construction

17 Gender

Property ownership i
women, participation o
women in  community
groups, decision makin
by women

Household
FGD

survey

Subproject area

Before Construction

18 Infrastructureg

Bridge, School, healtl
facilities, drinking water
system, community
building, watermills, anc
shrines, Cremation site

etc.

Secondary Source
FGD, Rural
Municipality
surveys

Subproject area

BeforeConstruction
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9.1.2 COMPLIANCE MONITORIN G

Compliance Monitoring employs a continuous recording of specific environmental quality
indicators in order to ensursubprojectcompliance with recommended environmental
protection standardsAn early compliance assessment is also required to check if the
environmental mitigation activities prescribed in the approved ESIA report are well
integrated in subsequestibprojecdocuments such as detailed engineering design and tender
documents.Table 47 gives the compliance monitoring plan, which includes compliance
parameters, indicators for measuring compliance, methods to be followed and guiding
document to be referred, responsible parties for compliance monitoring and the schedule for
compliance check
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Table 47: Plan for compliance monitoring

S.N.| Parameter Indicators Metgggijriglrﬂlng Location Time (ﬁgi}) Responsibility
1 Incorporation of ESIA mitigatior] Review  of  detaileq Office Following 25,000.00 | Consulting
ESIA measures recommendations if design, subproject completion engineers/
o contractual documents specification and tende of  tender ESCO/AEPC
mitigations
documents/ documents
Approved ESIA
2 The presence of each of t| Review of proposed wor| Office/Subproject| During 25,000.00 | Consulting
Environmental| environmental consideratior plans/ Area contract engineers/
Considerations from the tender documents in t| Approved ESIA negotiations ESCO/AEPC
work plan
3 Forest clearance, Excavation | Site observation an| SubprojectArea | Continuous | 200,000.00| Consulting
lands forsubprojectconstruction,| discussion with during the engineers/
spoils management, work arg subproject management construction ESCO/AEPC/RM
Cont r ac|application of slope stability subproject staffs and period
compliance in measures, air quality protectio local people using
carrying  out| water quality protection, nois checklist/
environmental | minimization, solid wastqd Approved ESIA,
mitigation management, over extraction | Subproject Contract ang
activities aggregates, felling of tree| Specification documen
prescribed in intrusion in the surroundin| Regulatory documents (
ESIA, forest, preemployment screenin| GON
subproject of subproject workers, safety
contract equipment for workers and safe
documents ang assurance practices in area, pul
subproject safety assurance practice
specification | subproject camp managemer
documents (drinking water, toilets, cooking
fuel), control of social disorde
(alcoholism, gambling,
prostitution)
4 Cont r ac| Water quality, air quality, noisg Review of the regulatory SubprojectArea | Continuous | 50,000.00 | Consulting
compliance tqg forest clearance, employmer documents, enlisting @ during the engineers/
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S.N.| Parameter Indicators Metggglljgglr?tlng Location Time (ﬁgﬁ) Responsibility
G ON 6 sand| occupational health and safety | the relevant clauses, si construction ESCO/AEPC/RM
WB 0 s inspection ang period
regulatory observation/All the
requirements documents mentioned |
(Acts, Chapter 3.
Regulations,
Guidelines,
Standards)
5 Subproject Compensation, soil erosionné| Review of subproject SubprojectArea | Continuous | 200,000.00{ AEPC/RM
ESCO s landslide control, compensato| correspondence  letter during the
compliance in| plantation, staff employmen| evidence document construction
carrying  out| implementation of trainingg observations, interview| period
activities income generating programme with  the  concerneq
prescribed in awareness programs, support| subproject authority,
environmental | social institutions and all othel interviews  with  the
mitigation and| mentioned in Chapter 6 of th| subproject affected
environmental | ESIA report households/  Approve
enhancement ESIA
activities
6 Land acquisition an( Review of the regulator Continuous AEPC/RM
compensation, subproject staff | documents, enlisting @ during the
Subproject employment, environmentg the relevant clauses, si construction
ESCO s protection inspection ang period
compliance observation/
GONOG s All the regulatory
regulatory documents mentioned i

requirements

point 4 above (of thig
table) including Lang

Acquisition Act (1977)
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9.1.3 IMPACT MONITORING

Impactmonitoring measures the physicalhemica) biological, socieeconomic and cultural
parameters within theubprojectirea during the construction and operation phases in order to
detect environmental changes that occur as a ressitbprojecimplementation. It involves

actual measurement of thmpacts of construction activities on the environment, such as
water quality samples being taken at regular intervals to assess pollution concentrations in the
river from construction work camps, after mitigation steps are taken.
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Table 48: Plan for Impact Monitoring

S.N. | Parameter | Indicators | Methods | Location | Schedule (Time) | Cost (NPR)| Responsibility
A. Physical/Chemical Environment
Change in One time  aftef 100,000.00 | ESCO/AEPC/RM
area undej Observation, GIS , completion of
1 Land use different land| Mapping Subprojectirea subproject
use construction
Development ESCO/AEPC/RM
of rill and
Soil Erosion gg::l:?r?énce o Construction area,| Continuous
2 and land landslides Observation spoil disposal areag throughoutsubproject
stability drai ’ River bank construction
rainage
failures, river
bank cutting
Temperature, ESCO/AEPC/RM
pH, Turbidity,
TDS, TSS,
Conductivity,
alkalinity, Twice a year during
hardness, construction phase i
iron, BOD,| Water sampling an({ Monjo Khola| dry and wet seasof
3 Water Quality| COD, SQ, | laboratory test Flow | downstream of weil two-time monitoring
and EFlow DO, Total | measurement an and drinking watel of subproject
Coliform, logging. of subprojectamp | permanent cam
Minimum drinking water ang
downstream Headwork area
environmental
flow
requirement
of the plant
Noise Noise Measurement of nois| Major construction During peak ESCO/AEPC/RM
intensity level | using dB meter areas, settlements | construction period
Solidwaste Proliferation | Observation Subprojectrea Continuous ESCO/AEPC/RM
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S.N Parameter Indicators | Methods Location Schedule (Time) | Cost (NPR) Responsibility
of waste throughoutsubproject
construction and on
year of subproject
operation
B. Biological Environment
Headworks, One time monitoring 42,000.00 ESCO/AEPC/BZM
6| Change in fores| Observation, GIS Penstock Pipg after completion of C/BZUG/BZCFUG/
orest : . ; :
area (area) mapping alignment, forests i subproject SNP
thesubprojecarea | construction
Records off Headworks, During clearance it 100,000.00 | ESCO/AEPC/BZM
7 Vegetation No. of trees cleared clearance ol Penstock Pipe 9 C/BZUG/BZCFUG/
. ) each area
species alignment SNP
8 Protected No of protected Egg?;?]ie ?)]; Egﬁs,:g &r(ks, Pind During clearance ir
species species cleared . ) P§ each area
species alignment
Records of 250000.00 | ESCO/AEPC/BZM
Compensatory| Status of plantatior plantation and , Every three month C/BZUG/BZCFUG/
. . : Plantation area .
9 Plantation and survival rate | counting of after plantation SNP
survived saplings
Poaching  eventg Interviews  with Continuous ESCO/AEPC/BZM
10 Wildlife crop depredation Subprojectrea throughoutsubproject C/BZUG/BZCFUG/
local people .
frequency construction SNP
Critical natural| Critically Observation, Subproject Area
habitat specieg endangered speciel consultation with
their habitat, humai local communities Continuous
wildlife  conflict, | to know if the throughout subprojeq
11 crop and animal species are stil construction and
degradation present or if therg initial year of
has been an operation

change as a resu

of the subproject.

C. Socioeconomic and Cultural Environment

11

| Affected |

Livelihood |

Household survey Affected household

End of every yeal 100,000.00 | ESCO/AEPC/BZM

-140-|Page




ESIA of Monjo Khola Mini Hydro Subproject

S.N Parameter Indicators Methods Location Schedule (Time) | Cost (NPR) Responsibility
households conditions of theg using structureq during constructior C/BZUG/BZCFUG/
affected household questionnaires period; at the end @ SNP/RM
by land and the first year of
property acquisition operation
End of every year ESCO/AEPC/BZM
Quality of . during constructior C/BZUG/BZCFUG/
12 Affected_ community life in Observanon, Affe(_:tgzd . Rural period; at the end @ SNP/RM
community . Interviews, FGD | Municipality .
subproject area the first year of
operation
No of local as well Every month during ESCO/AEPC/RM
as migrant Records of construction  phase
13 Employment | employees working Subproject Work one time monitoring
employees . L
for the Contractol in the beginning of
and the ESCO operation
Records of ESCO/AEPC/RM
Pressures in particular service
existing serviceg institution such as Every four months
Communit institutions and health posts an( Service institutions during construction
14 Services y facilities such ag school, interviews in the subprojec] onetime monitoring
schools, health with schools,| area at the end of first yea
posts, drinking teachers, healt of operation
water etc. personnel, wate
user groups
_ Interviews, Every three month 150,000.00 | ESCO/AEPC/Contrg
. Incidence of| structured . . ctor
Community . . , during construction
communicable guestionnaire , . -
15 health and . Subproject area one time monitoring
diseases, STDq surveys, reports !
safety . atthe end of first yea
accidents from health X
S of operation
institutions
Occupational Injuries, deaths| Subproject Every month during ESCO/AEPC/Contrg
b accidents ol reports, . construction, one ctor
16 health and . . . ... | Construction areas | .. L
safety construction interviews with time monitoring  af
workforce construction the end of first yea
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S. N. Parameter Indicators Methods Location Schedule (Time) | Cost (NPR) Responsibility
workers of operation
Conflicts  betweer Interviews, recorg Every month during ESCO/AEPC/RM
17 Conflicts locals and outsid keeping Subproject area construction N
workforce
Events of burglary| Interviews, recorg , Every month during ESCO/AEPC/RM/P
18 Law and order| ; Subproject area . ;
fights keeping construction olice Post
Environmental| People _perceptio Discussions  with Every snemor_lth ESCO/AEPC/RM
Enhancement | of environmental L during subprojec
the beneficiary of , .
19 Programs enhancement Subproject area construction, ong
enhancement :
programs time at the end o
programs : .
first year of operation

Table 49: ESS Monitoring Plan for Operational Phase of Subproject

S.N. Parameter Indicators Metgg(c:i(] rﬁglrimg Location Time (ﬁgg) Responsibility
1 1 Impacts on aquatic faur| Site  observatior] Subproject Monthly 100,000.00| AEPCConsulting engineers
and theirhabitat and discussior Office/Subproject | during the ESCO & RM
f Impacts on aesthetj With subproject Site/ Operation
value of the buffer zone | management, Phase
ESCO s § Possible disturbance { subproject staffs (continuous
compliance in Critical Habitat featured Rural monitoring for
carrying out and other wildlife Municipality, critical habitat
mitigation § Pressure on foreq SNP, Buffer Zone features  ang
measures fol fuelwood Managenent wildlife,
impacts on 1 GLOF and associate Committee, Buffer faquatlc fauna
Physical Impacts Zone Forest Use impacts of
Environment  Impacts on river flow Groups and_ local reduced wate
regime downstrear| PEOPIE  using flow
(reduced flow stretch) g checkKlist downstream)
Monjo  Khola and| APProved —ESIA,
possible  microclimati¢ Subproject
changes Contract ang
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S.N. Parameter Indicators Metgggarig'rimg Location Time (ﬁgﬁ) Responsibility
1 Management/final Specification
disposal of solid wast| document,
and wastewater Regulatory
1 Noise & vibration, airl documents  of
and water quality GON
2 ! Occupational healtl Site  observatior] Subproject Monthlyduring | 100,000.00] AEPC/Consulting engineers
and safety relatel and discussior| Office/Subproject | the Operation ESCO & RM
issues of the powe with  subproject Site/ Phas_e
station workers management, (continuous on
. subproject  staffs OHS  public
1 Municipality, GRM)
Eosn?&gn?:en t riﬁ trespass of people | snp, Buffer Zone
carrying out powerhouse area Management
A 1 Issues related to bene| Committee, Buffer
mitigation ) .
measures fol sharing of subprolec_t Zone Forest Use
impacts on T lIssues relatedo tariff | Groups and local
Socioeconomic of electricity people using 4
and Cultural 1 Functionality of GRM ZheCk"St/
Environment pprov«_ed ESIA,
Subproject
Contract and
Specification
document,
Regulatory
documents of
GON
4 ESCO s Water quality, air quality, noisq Review of the| Subproject Area | Quarterly 50,000.00 | Consulting engineers/
compliance tg forest clearance, employmel regulatory ESCO/AEPC/RM
GON©O s a n | occupational health and safety | documents,
regulatory enlisting of the
requirements relevant clauses
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S.N. Parameter Indicators Metgggarig'rimg Location Time (|(\i|c3)|8:;[) Responsibility
(Acts, Regulations site inspection an(
Guidelines, observation
Standards)
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9.2 REPORTING

The monthly reportingn the implementation of ESMKill be undertaken by ESCO amdl|
sharemonitoring reportwith the AEPC. AEPCwill preparequadrimestereport basewmn
monthly reports and shaitewith the WB.
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10 ENVIRONMENTAL AUDIT

10.1 INTRODUCTION

An environmental auditing will compare monitoring results with information generated
during thepre-subprojectperiod. Comparisons can be made with similar projects or against
standard norms. It helps ®valuate the accuracy and adequacy of ESIA preditioy
relating actual impacts with predictadpacts.

Impact monitoring provides raw data, which can be used to undertake an EIA audit. Such
audit can beeffective tools by providing control authorities with an overall picture of the
main impacts of theubprojectand identifying issues of concern, where actual impacts have
exceeded norms. AEPC wiltarry out the environmental and social audit through
independent consultartturing implementation.This will be done only once and will be
according to the ER. It helps to examine the actual environmental impaatsuracy of
predictions, effectiveness of environmental impact mitigation and enhancement maadures
functioningof monitoring mechanism3.he environmental audit for physical, biological and
soco-economic and cultural environmelg describedin following sub sections. The
environmental audit shall include, but not be limited to, the following tasks.

10.2 PHyYscCICAL ENVIRONMENT
Following aspects shall be covered under the physical environment:

1 Changesn baseline condition in the physical environment ofghleprojectrea after
the subprojectonstruction such as topography, land use, landslide, hydrology;
Accuracy of the predicted impacts;

Magnitude of the predicted impacts;

Effectiveness of themplemented mitigation measures;
Compliance with the ESIA report;

Compliance with environmental clauses of tender document;
Identification of numbers and area of roompliances; and
Effectiveness of compliance monitoring system.

E

10.3 BIOLOGICAL ENVIRONMENT

Fdlowing aspects shall be covered under the biological environment:
1 Changes in baseline condition in the biological environnmahtiding critical habitat

specief thesubprojectarea after theubprojectonstruction;

Accuracy of the predicted impacts;

Magnitude of the predicted impacts;

Effectiveness of the implemented mitigation measures;

Compliance with the ESIA report;

Compliance with environmental clauses of tender document;

Identification of numbers and area of roompliances; and

Effectiveness ofompliance monitoring system

= =4 -8 -8 _-9_9_-°

10.4 Socio-EcoNoOMIC AND CULTURAL ENVIRONMENT
Following aspects shall be covered under the secamomic and the cultural environment:
1 Changes in baseline condition in the sestmnomic and cultural environment of the
subprojeciarea after theubprojectonstruction;
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Accuracy of the predicted impacts;

Magnitude of the predicted impacts;

Effectiveness of the implemented mitigation measures;
Positive and negative impacts of gubprojecbn local community;
Compliance with the ElAeport;

Compliance with environmental clauses of tender document;
Identification of number and area of noompliances;
Effectiveness of compliance monitoring system; and

Impact of thesubprojecon the regional and national economy

= =4 =4 _-8_48_9_9_°5_2

Environmental audit fathe subproject will be conducted according to EPR 202Blioystry
of Forest and Environment. It will be conducted after 2 years of operation of the subproject.

-147-|Page




ESIA of Monjo Khola Mini Hydro Subproject

11 ENVIRONMENTAL AND SO CIAL SAFEGUARD PLAN

Various Environmental and Social Safeguard PI&@ESSPs) have to be developed as
necessity to ensure the implementatiorefironmental and social protection measures and
make subproject environmentally friendly and sustainable. It has included aspects that should
be implemented during construction asmkration phases of the subproject detailing (i) what

to implement, (ii) when to implement, (iii) where to implement, (iv) what technique/method
to be employed, and (v) who is responsible. Moreover, Standard Operating Procedure (SOP)
has been prepared feonstruction and operation phase considering the current pandemic
situation of COVID19. Differentlegislative frameworks and directives of the GON begn
takeninto account while developing these plans.

This chapter includes followingiven managememians. Theequiredcost will bemanaged

from ESMP cost provided in design costhich is inline with DFS1% of the subproject

base cost). If ESMP cost is not enough during implementation, the extra cost will be borne by
the ESCO.

11.1 CONSTRUCTION SITE AND TEMPORARY FACILITIES REHABILITATION MANAGEMENT
PLAN

Goals: Reinstatthe acquired land for temporary uses in natural state
Responsible institutiolESCQOContractor

Table 50: Rehabilitation Management Plan

Activities Schedule Location Responsibilities
Rehabilitate  the  excavatg Post Headworks, penstock ESCO
slopes and area of th construction | areapowerhousetailrace, Contractor
construction areas usir| foot trails (transmission ang
appropriate bioengineering distribution lines)
plantation/vegetation
Rehabilitation the drainage Post Headworks, penstock ESCO
networks aso the requirement construction | areapowerhousetailrace, Contractor

foot trails (transmission ang
distribution lines)

Demolition of allunnecessary | Post Temporary residential ESCO
structures, their foundations, | construction camps, storaggards, Contractor
clean up and reclaim mechanicayards,batching

the sites to preonstruction plant,aggregate crushers,

phase etc.

Rehabilitation tke muck disposal Post Spoildisposakite ESCO
site withproper drainage facility construction Contractor

as per approveplan. Use the
saved top soil on the top tfe
spoil sites to develop the land i
ausable land for afforestation ¢

otherpurpose

Rehabilitation of the quarry are| Post Quarry area ESCO

in suchthat puddles and construction Contractor
depressions are nigift out

Rehabilitate the temporarily Post Temporarycamp and ESCQO
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Activities Schedule Location Responsibilities
acquiredcultivable land by construction | storage area Contractor
tilling and spreading the top so
saved.

Handover the temporigy Postconstructiolf Labour camps ESCO
acquiredand to the respective Contractor

owners and get eertificate of
handover

11.2 OCCUPATIONAL HEALTH AND SAFETY PLAN

Goals: Maintaima safe workplace

for employees

Responsible InstitutioESCQOContractor

Table 51: OHS Plan

Activities

Timing of Action

Location

Responsibilities

Pollution Control activities During construction All sulproject sites ESCQO
Contractor

Preparation of occupational heal| Preconstruction All sulproject sites ESCO

and safety plan and submission and all workforce Contractor

AEPC

for approval

Provision of First aid facilities Construction phasg All active construction ESCO

sitesand yards Contractor

Medical checkup of the workforg Construction phasg All constructionsites ESCQO

before employment and workers Contractor

Regular medical checkup of the Construction phasg All constructionsites ESCO

construction workers every 6 montk and workers Contractor

Potable water supply facility Construction Sulproject camp ESCO
Contractor

Establishmenof constructiorwaste | Construction All construction sites ESCO

collection system and managemen Contractor

Provision ofPersonal Protective Construction All constructionsites ESCO

Equipment (such as boots, glove Contractor

masks, ear plugs, helmets, saf

goggles etc.) tothe constructiorn

workers as appropriate to the

requirement and risk ahe working

area and implement theuse

effectively

Regular training as requirdxy the Before and All construction ESCO

construction workers and health a during construction| workers Contractor

safety issues of the constructi

work

Regular training to operation staff { Operation All construction ESCO

required on occupation health a workers Contractor

safety issues

Insurance of workers Preconstruction All workers ESCQO
Contractor
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11.3 COMMUNITY HEALTH AND SAFETY PLAN

Goals: Maintaima safe place for community and other visitors/Tourist
Responsible InstitutioESCQOContractor

Table 52: Community Health and Safety Plan

Activities Timing of Action Location Responsibilities

Pollution Control Activities During All sulproject sites ESCO
construction Contractor

Provision of using First ai( Construction All active construction ESCO

facilities for locals and phase sites and yards Contractor

visitors/tourists

Medical checkup of local{ Construction All constructionSites ESCO

while doing same of workers | phase Contractor

Support to Health facilities| Construction Subpoject Area ESCO

(intermittent  health camps,| phase

strengthening  health post

nearbythe subproject to local

public as per the CSP

Potable watesupply facility for | Construction and | Subpoject Area ESCO

locals as per the CSP post construction

Fencing of all construction sitg Preconstruction/ | All active construction ESCO

and danger zones, and| Construction/Pst | Sites/Power Contractor

restriction on entry to thg construction house/Switchyard

out si der sd than

authorized person

Appropriate danger signs in g Preconstructioh | All active construction ESCO

active constructionsites and Construction/Bst | Sites/Power Contractor

operation sites as tihe degreg construction house/Switchyard

of risk in the site

Provision of Personal Protectiy Preconstructioh | All active construction ESCO

Equipment (such as boot construction Sites/Power Contractor

gloves, masks, ear plug house/Switchyard

helmets, safety goggles etc.)

the visitors asppropriate tahe

requirement and risk ofthe

working area and implement th

use effectively

11.4 EMERGENCY RESPONSEPLAN

Goals:Provideemergency facility to workers

Responsible InstitutiorESCQOContractor

Table 53. Emergency Response Plan

Activities Schedule Location Responsibilities

Provision of helipad fol Preconstruction Construction sites ESCO

emergency Contractor

evacuation of injured o

other people

Provision of standby Construction Construction sites/Camp ESCQO

-150-|Page




ESIA of Monjo Khola Mini Hydro Subproject

Activities Schedule Location Responsibilities
stretcher to Contractor
evacuate the injured at th
earliest to the nearest hea
post/hospital
Provision of medical stock| Construction Health care ESCO
particularlyforewater facility at sulproject site Contractor
borne disease to tackiiee
epidemicin the camp or in
the villages surrounding th
sulproject site
Provision of firefighting Construction/post | Construction ESCO
equipmentand regulafire | construction Sites/Powerhouse/Switchyar Contractor
fighting training as needed
Provision of sirens to Construction/post | Powerhouse, ESCO
inform peopleof the construction camp sites, Contractor
emergencies (fire hazards headwork
chemical hazard, accident;
earthquake etc.)

Emergency peparedness | Construction/post | All subproject site Operation

training (GLOF, floods, construction powerhouse Manager

release ofvater fromweir,

epidemic outbreak,

earthquake$ at least every

year

11.5 BENEFIT SHARING PLAN

Goals: Providdenefits to locatommunity

Responsible InstitutiorESCO

Table 54: Benefit Sharing Plan

Activities Schedule Location Responsibilities

Opportunityfor employment Construction/Pos| Subproject ESCO
-construction Area Contractor

EnvironmentaEnhancement Activities Construction/Pos| Subproject ESCO

(Awareness on biodiversity conservation, | -construction Area Contractor

plantation, water source conservation etc.)

Community  Development and  Loc| Construction/Pos| Subproject ESCO

Infrastructure ifnprovement of foot trails, | -construction Area Contractor

educatbn institutions, health facilities, suppd

local youth clubs, women groups and so on

PreferentiaElectricity rates (Negotiation witl Preconstruction | Subproject ESCO

local community andagreement on tariff) Area

Equity Investment Preconstruction/ | Subproject ESCO
Construction Area

Community Development Fund Construction Subproject ESCO

Area
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11.6 LABOR MANAGEMENT PLAN

Table 55: Labor Management Plan

Activities Schedule Location Responsibilities
Provision to rent house for migrant | Construction Subproject Area | ESCO/Contracto
labour
Equal Opportunity and Nen Construction/Post Construction ESCO
discrimination construction Area/Camp Contractor
Timely payment Construction/Post| Subproject Area ESCQO
construction Contractor
Working hours and overtime (40 hoy Construction/Post| Subproject Area ESCQO
working time in a week) construction Contractor
Prevents use of all forms of forced | Construction/Post| Subproject Area ESCO
labour ancchild labour construction Contractor
Provision of Occupation and Health | Construction/Post| Subproject Area ESCQO
Safety Measures construction Contractor
Access to grievance redress Construction/Post| Subproject Area ESCO
mechanism constuction Contractor
No Gender based violence at work | Construction/Post| Subproject Area ESCQO
place construction Contractor
Access on health facility Construction/Post| Subproject Area ESCO
construction Contractor
Provision of Insurance Construction/Post| Subproject Area ESCQO
construction Contractor
Provision of health and Sanitation | Construction/Post| Subproject Area ESCO
Facility construction Contractor
Provision ofWo r k e r saé peR i | Construction/Post| Subproject Area ESCQO
law construction Contractor

11.7 TRANSPORT MANAGEMENT PLAN

Table 56. Transport Management Plan

Activities

Timing of actions

Location

Responsibilities

Preinformation to the loca
people and concerned
stakeholders on the start date
subproject preparation work
and the range of activities to |
undertaken

Preconstruction

Subproject Area

ESCJ Contractor

Preparation of a Guideline fq
use of helicopter and mules f
material transportation

Preconstruction

Subproject Area

ESCJ Contractor

Preparation of sites for materi
storage and staying facilitig
for helicopter and mules

Construction

Subproject Area

ESCJ Contractor

Installation of information
board regarding ogoing
activities

Construction

Subproject Area

ESCQ Contractor

Monitoring of related activities

pre-construction
and construction

ESCQJ Contractor
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11.8 GENDER EQUALITY AND SOCIAL INCLUSION (GESI) PLAN

Table 57: GESI Plan

Activities Schedule Location Responsibilities
EqualOpportunity toall, and Ne Construction/Post | Subproject Area ESCO
discrimination based on caste, ethnici| construction Contractor
religion and gender on employment
opportunity
Timely payment for all andlo- Construction/Post | Subproject Area ESCO
discrimination based on caste, ethnici| construction Contractor
religion and gender on payment
Working hours and overtime (40 hour | Construction/Post | Subproject Area ESCO
working time in a week) and No construction Contractor
discrimination based on caste, ethnicil
religion and gender on working hour
Provision of Occupation and Health | Construction/Bst | Subproject Area ESCO
Safety Measures for all, and No construction Contractor
discrimination based on caste, ethnici
religion and gender on this provision
Access to grievance redress mechanij Construction/Post | Subproject Area ESCO
to all workers, and and No construction Contractor
discrimination based on caste, ethnici
religion and gender on this provision
No Gender based violence at work plg Construction/Post | Subproject Area ESCO

construction Contractor
Orientation to subproject staff ar Construction/Post | Subproject Area] AEPC/MGEAP
labour on SEA/SH. construction & ESCO
Procedure/mechanism to regis|
complaints of SEAH will be develope
and implemented.
Code of conduct related to SEA/SH w
be implemented.
Access on health facility to all, and Ng Construction/Post | Subproject Area ESCO
discrimination based on caste, ethnici| construction Contractor
religion and gender on the access on
health facility
Provision of Insurance to all workers, | Construction/Post | Subproject Area ESCO
and Nodiscrimination based on caste,| construction Contractor
ethnicity, religion and gender on the
provision.
Provision of health and Sanitation Construction/Post | Subproject Area ESCO
Facility for all, and Nediscrimination construction Contractor
based on caste, ethnicity, religion and
gender on the provision
Provision ofWo r k e r saé peRawg Construction/Post | Subproject Area ESCO
to all and M-discrimination based on | construction Contractor

caste, ethnicity, religion and gender ol

the provision
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11.9 COVID -19PANDEMIC MANAGEMENT PLAN AND SOPS

Table 58: COVID -19 PandemicManagement Plan and SOPs

Activities Schedule Location Responsibilities
Appointment or designation of Construction Subproject Area | ESCOContracto
contact person to deal with COVAL® r
Avoiding entry of new workers fron , Subproject Area
known hotspots of COVID 19. Construction Contractor
Display poster on the symptoms . Subproject Area | ESCOContracto
COVID-19 in the workplace Construction r
Instruction to workers for isolation Subproject Area
symptoms are seen and provision| Construction Contractor
test for COVID19
Provision of posters showing safe , Subproject Area | ESCQOContracto

Construction
measures for COVIEL9 r
Provision of working condition with . Subproject Area
social distancing Construction Contractor
Provision of hand sanitizestations at Subproject Area
entry and exit points and around t Construction Contractor
workplace.
Provision of masks andanitizersat . Subproject Area
Construction Contractor
work place and camp
Provision of Daily thermal screenir] . Subproject Area
X Construction Contractor
and symptom checkingf workers
Provision of restriction of Worke Subproject Area
movement to settlements and vi Construction Contractor
versa
Provision of health facility for COVID . Subproject Area | ESCOContracto
Construction

19

r
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11.10STAKEHOLDER ENGAGEME NT PLAN

Table 59: Stakeholder Engagement Rn

Target . Location/ I
Stage stakeholders Topic of Engagement Methods Frequency Responsibilities
Scop_e _of subproject, Requireme Face to Fee meeting, FGD, _ _
. of official documents, . . ! . Project Implementation
Project management of existing micro Public Meeting, Public Notice, Area; Continuous
Stage 1. Affected 9 - g Public Consultation, Public e ESCO/
. hydro, Electricity Tariff, ESIA . . ; communication throughout
Project People/ reparation and disclosure. E & Hearing, Mass/social media DES/DED/ ESIA Corsultant
Preparation Beneficiaries | ProPe . || communication (as needed), .
. principles, Grievance mechanisn .. ) N preparation
(Project process Written Notice Affixation
Design, - - - - s
Scoping ESIA Scope of subproject, ESIA Public No_tlce, Pub_llc _ Prolgct Imp_lementatlon
) Other . . Consultation, Public Hearing, | Area; Continuous
Disclosure . preparation and disclosure &S . ) o ESCO/
interested fincioles. Grievance mechanisr Mass/social media communication throughout Consultant
Parties procezs ’ communication (as needed), | DES/DED/ ESIA
b Written Notice Affixation preparation
Public meetings,
trainings/workshops
Separate meetings as needed { Project Area; Monthly
. . women and vulnerable meetings during
Grievance mechanism, Health a - .
. . Individual outreach to PAPs as| construction seasons,
Project Safety impacts, ESMP, s ESCO/
_ X needed Communication through .
Stage 2: Affected community health and safety, . : . ) Supervision
. . Disclosure of written mass/social media as
Construction | People/ community concerns, : . Consultant/
and Beneficiaries | employment opportunities information: nee_ded, Contractor
Mobilization roiect status ' brochues, posters, flyers, Notice boards updated
Activities pro) website weekly if needed,
Information boards, Notice Routine interactions
board at construction sites,
Grievance mechanism
Other Project informatiorr scope and | Joint public/community As needed (monthly durin ESCO/
Interested rationale and E&S principles, meetings, trainings/workshops Construction) y 9 Supervision
Parties Project status, Health and safety Disclosure of written Consultant/
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Target . Location/ I
Stage stakeholders Topic of Engagement Methods Frequency Responsibilities
impacts, Employment information: Contractor
opportunities, Environmental an¢ brochures, posters, website,
social concernsarievance Information boards,
mechanism Notice board at castruction
process, Training on ESMP and| sites
other management plan, Workel Grievance mechanism
Grievance mechanism
Satisfaction with engagement
. activities and GRM’ Community Meeting, Grievance

Project Grievancemechanism mechanism. website

Affected process, B enefit Sharing, Faceto-face meetings, As needed ESCO

People/Benefl Community Support Programs, o

C | f Electrici Submission of reports as

Stage 3: iciaries Supp y Syst_em of Electricity, | required
Operation ;':md Tariff, , Environmental and Socia
pe Concerns, Public Safety
Maintenance - -

Grievance mechanism process,

Other Issues of concern Status and Grievance mechanism, website

interested compliance , . Facet(_)-fa_lce meetings, As needed ESCO

. reports, Benefit sharing, Submission ofeports as

Parties . ; .
Environmental and Social required
Concerns, Public Safety
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12 CONCLUSION AND RECOM ENDATION

Monjo Khola Mini Hydro Pvt. Ltd willimplementthe proposedsubproject in the buffer zone

of Sagarmantha National Park which will generd@i@43,82.16 kWh of annual average
energy. Apart from the generation of the hydroelectric power, the subproject will provide a
number of benefits during construction and the operational stages. During construction, some
of the beneficial impactinclude employmengenerabn, increase in local economy and
enhancement of technical skills will have longterm beneficialimpact for the development

of the local area along with fulfilment of clean energy demand replduimmgassbasd

energy

The sulproject will also resli in some adverse impacts of different magnitudes, in different
locations and even for the lotgrm duration. The major adverse impacts include land
acquisition. Thesulproject intends to acquire about 0.1686 ha of private land and about 5.48
ha of the gvernment landwill be leased fodong-term This sulproject will also require
0.674 ha forest land. During the operatienvironmental flon(10% of meanmonthly flow

as a minimu will be released round the year from the weir as per Hydropower
Developmen Policy (2001) to sustain the aquatic life of the reduced flow section between
weir and tailraceThe water in theeduced flowzoneis not used for irrigation, drinking and

not any livelihood purposes by local communiti&smilarly, & per the consultation with

SNP officials (Chief Warden and Assistant Warden) and locals, due to high slope gradient,
altitude and extreme cold water the presence of fishes in Monjo Khola is not reported. Thus,
impacts on fishes and other aquatic ldad livelihood of local communitydue to the
reduction of river flow inreduced flowzone is not observedRed Panda, Himalayan Musk
Deer and Himalayan Black Beer are some of the critical wild fauna found in theASNber

the consultation with local peoplend aher stakeholders (SNP & BZMGQGhese animals
rarely moves amnd the proposed subprojearea nonetheless these animals are not
territorial. Some of the indirect impact might be an influx of workers which could disturb Red
Panda and Musk Deer populatfothrough illegal hunting or through the introduction of
domestic dogsDuring ESIA studySNPand Buffer Zone Managemenia (20162020)was

also referred for information diora, mammalian and avian fauriesheriesetc.

This ESIA report includes mgation measures for eachidéntified adverse impactas well

as proposed enhancement measures for the beneficial infpad® has been prepared and
budget has been allocated for the mitigation and enhancement medsh@&SCO will
implement thepropogd subproject ensuringffective implementation of theeSMP. The
ESCOwill also compensate/mitigate any other impact encountéuethg constructiorand
operationof the subpoject which area notenvisionedin the ESMP According to GoN
requirements,Brief Environmental Study (BES) was prepared and Rk provided
approval No further environmental study will be required fbe sulproject
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14 ANNEXES

Annex |: Company Registration Certificate
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e CERTIFICATE OF INCORPORATION OF COMPANY

b This Certificate of Incorporation has been issued to

M/s Monjo Khola Mini Hydro
Private Limited having incorporated it on the 7 day of May, 2019 pursuant to sub-

section (1) of section 5 of the Companies Act, 2006. i
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Annex Il: Technical Clearance from DoED
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Annex lll: Generation License from RM
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Khumbu Pasanglhamu Rural Munlclpallty
I8 wdurdaned el S Aeeg o o vde Au
Cffice of e Rural Municipal Exacutive, Churikharka, Solukhumbu, 1 No. Provinoe, Nepal

o aENT fafar- 20 93/03
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Annex IV: Permission Letter for DFS from DNPWC
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Annex V: Checklist Used For NTFPs

Check List Date:
PLANT RESOURCES
Name of Respondent: ..........cuumiiiiimismimimsasisies SOR S wconcommspicasziess AR iciiasiiossiin Yrs
IOBRIRLIION: wissmsinesiesismisasositanevioimnpusimiaiias POBIION: eovenssuiivmsissiocnns Address: ....... S T
SN Name of plants Uses
Fuel-wood Fodder Medicine Others

..................................................................................
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Annex VI. Checklist Used For Agrobiodiversity

Date:
Name of Respondent: éééééééceceeece. Sex
Il nstitution: ééééeeéeéééééPosition: éééeéecee
SN | Name of Uses
Plants/Crops | Food (Cereals/Pulses/Oil seeq Fruits Vegetables | Spices

167|Page




ESIA of Monjo Khola Mini Hydro Subproject

Annex VII: Checklist Used For Wildlife

Check List Date:
WILDLIFE AND BIRDS

Name of Respondent: ... T PR Age: ......... Yrs
| 113 (n 71 1] | e e AN e R A e POSItioN: ....ccccocuinnniiaiiannas Address:

ID Number:

o ) Frequency
SN Wildlife/Bird Mammal/Reptile/Bird | Regular Rare Remarks
BN O U o usieomonnoasine e aussn au massnkdmesiumn s am il sexm s s v s w504 1 snaau s e Non o8 mon (g sk uon)aa s ne im suvnmn na AR SR wny SRR SN Sundebanaas

.........................................................................................................................................

-------------------------------------
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Annex VIII : Household Survey Form
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Annex | X; Settlement Information Form
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Annex X: Water Quality

= NAST

Environment and Climate Study Laboratory

Water Analysis Report
Date: 2078-08-16

Date Received: 2078.08.05
Received From: Khumbu Pasang Lamu
Source: Monjo Khola
Location: Solukhumbu
Lab Code: 078/08/16

SN, Parameters | Test Results | Standards #

Physical Tests

1. Temperature (°C) 18.5

2. pH 8.07 6.5-8.5*

3. Conductivity (uS/cm) 14 1500

4. Turbidity (NTU) 0.36 5(10)

S. Total Dissolved Solids (mg/L) 6.84

6. Total Suspended Solids (mg/L) 4

Chemical Tests

7. Total Hardness (as CaCO;) 8 500 mg/l.

8. Chloride Content (mg/L) 2.84 250 mg/L.

9. Iron Content (mg/L) ND 0.3(3) mg/L.

10. Arsenic Content (mg/L) ND 0.05 mg/L.

11. Ammonia (mg/L) ND 1.5 mg/L

12, Nitrate (mg/L) 2 50 mg/L

13. Dissolved Oxygen (mg/L) 7.6

14. | Biological Oxygen Demand (mg/L) | 2.8

15. Chemical Oxygen Demand (mg/L) 41

Microbiological Test

16. | Total Coliform Count | 501 | 0/100 mL
# Nepal Drinkong Water Qualiny Standand, 2062 ND- Non- Detected  >-Greater than
*These Values show lower and upper limit ()mnwommmw..bm-m.
Comments:
The water sample contains total coliform count beyond the standard at the time of analysis.
Approved by

xa
&

e
Dr. Tista Prasai Joshi
Scientific Officer
Notes:

- mm*quhmwhh_vhmndinmw&uﬂyﬁ.
- mmdeMaﬁbmhmduwadmoemlh:umo!l-wandmumbemdmany
m“mmmwotum

ress : Khumaltar, Lalitpur, Nepal, GPO Box 3323 Kathmandu, E-mail: Info@nast.gov.np
- Telephone: 977'(-’:‘-'554771 5, 5547720,5547721,5553132 Fax: +977-1-5547713
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NEPAL ACADEMY/® CE & TECHNOLOGY

'.

CEN

Environment and Climate Study Laboratory

Water Analysis Report
Date: 2078-08-16
Date Received: 2078-08-05
Received From: Monjo drinking water supply
Source:
Location: Monjo
Lab Code: 078/08/18
S.N. | Parameters | Test Results | Standards #
Physical Tests
1. Temperature (°C) 18.5
2. pH 792 6.5-8.5¢
3. Conductivity (uS/cm) 18 1500
4, Turbidity (NTU) 0.24 5(10)
5. Total Dissolved Solids (mg/L) 895
6. Total Suspended Solids (mg/L.) 2
Chemical Tests
7. Total Hardness (as CaCO,) 12 500 mg/L.
8. Chloride Content (mg/L) 5.68 250 mg/L
9. _Iron Content (mg/L) ND 0.3(3) mg/L
10. Arsenic Content (mg/L) ND 0.05 mg/L
1. Ammonia (mg/L) ND LSmg/l
12. Nitrate (mg/L) 2 SOmg/L.
13. Dissolved Oxygen (mg/L) 6.86
14. Biological Oxygen Demand (mg/1.) | 0.4
15. Chemical Oxygen Demand (mg/L) ND
icrobiological Test
16. | Total Coliform Count i >3001 | 0/100 mL

# Nepad Drinking Water Quality Standand, 2062 ND- Noo- Detected  >-Greater than
*These Valoes show lower and upper limat ()*hwum*duﬂtmnmm.
Comments:
Thewalersamplcoomxinstoulcolifammlbeyooddnmmaunﬁmofmalysis.
Approved by
@
Dr. Tista Prasai Joshi
Scientific Officer
Notes:
. ﬂumﬂlnhﬂybﬁ:m“ﬁ&* d in the lab y for analysi :
. mmummw»um_udum-um«muwmuwmm
dvertising media without the written appeoval of the sboraery

ss : Khumaitar, Lalitpur, Nepal, GPO Box 3323 Kathmandu, E-mail: Info@nast.gov.np
o Telephone: 972?1‘1554771 5, 5547720,5547721,5553132 Fax: +977-1-5547713
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Annex Xl. Notice Publication for Public Hearing
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Annex XIlI: Notice Publication for Public Hearing

Kepd No. Fae 3190670068

fwes e d !
Soks Dudhhunda Municipality-$, Sallerl, Sokubhumbuy
Q u i . . .Q Tel: 038-520451, 520013, 520477

Himal FM 90.2 M e s

Wit www himalim. com
www. himalsamachar.com

Date : 2078-07-18
Monjo khola Mini Hydro pvt Itd .
Kathmandu 8 Tilganga

Broadcasting Schedule

We hereby that the following Radio. Jingle has broadcasted as per the following
details provided by Monjo khola Mini Hydro pvt Itd ke

Client : Monjo khola Mini Hydro pvt Itd
Caption : Public hearing

Spot :per day 4

Time : morning, day, evening

Airing Date : 2078/07/18 to 078/07/24

{Morning | Day | Evening
12-30 | 6-55

7-55,9-30
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Annex XlII : Meeting Minutes of Public Hearing
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Annex XIV: Implementation Schedule

Particulars

Feasibilitv Studv
EIAXESIA Studv
Financial Closure
Land Acauisition

Comolete Civil Drawang (Water way and Head warks) |

Caomolete Civil Drawaina {PH Machine Foundation}
BT i

Freoaratore waorks
Procurement and Transoartation of Construction
Diversian weir

Aporoach Canal

Gravel Trao

Desander basin and Head nond

Fenstack Alignment Warks

PowerHouse Construction

Hudro-Mechanical work
LC aoenina

Bend F abrication
Expansion iaint and Gates work Order
Expansion ioint and Gates Fabrication
Fioe transoartation ta site

LC aoenina

Desian & Drawing

F abrication of machine

F actorv Inspection Visit

M/ic Deliverv start

Camolete arrival to site
e C L[]

¥
Transmission and Distribution

LC apening
Transmission Metwaork Setup

|Distribution Metwork Setup

_Tlﬂlng and Cammissianing

clxxxiii |[Page
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Annex XV: Stakeholder Meeting Minutes
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Annex XVI Agreement Paper wth Existing Micro Dydro
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Annex XVII : Photographs
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