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EXECUTIVE SUMMARY

1. Project Proponent
Monjo Khola Mini Hydro Pvt. Ltd. is the proponent and executing agency of Monjo Khola Mini
Hydro Project (MKMHP), located in Khumbu Pasang Lhamu Rural Municipality (KPLRM)-3,

Solukhumbu district. The address of the proponent is as follows:

Address of proponent:

Monjo Khola Mini Hydro Pvt. Lid.
Kathmandu-8, Tilganga,

Bagmati Province, Nepal

Telephone No: 01-4464222, 01-4464333
Email: monjokholaminihydro@gmail.com

2. Relevancy of the Proposal and BES Study

The main purpose of the proposed project is to generate 942 kW electrical energy from Monjo
Khola and supply energy to meet household demand for electricity, cooking and space heating in
Chyuma, Byankar, Tok Tok, Thulo Gamela, Phakding, Sano Gamela, Chermading, Ghat,
Thadakoshi, Chheplung, Chaurikharka and other settlements of ward number 3 along with Muse
(ward No. 2). At present, it is difficult to meet the demand of electricity for light only from the
existing micro hydro. There is no possibility for cooking and heating from existing sources of
electricity. Therefore, the proposed proposal will produce sufficient energy to supply electricity to
fulfill the demand in the area not only for lighting but also for cookmg and heatmg purposes, thus
replacing biomass based energy with clean energy. LPG gas is also used but is very expensive
because of high cost of transportation. Beside these, micro enterprises related to tourism service
industry such as bakeries, handicrafts shops, social institutions, restaurants can be operated due to
electricity generated from the proposed project. Therefore, the proposed proposal has becn
considered as very important project to reduce the dependency on forest resources as well as the
LPG thus reducing the emission of greenhouse gases.

As per the Constitution of Nepal and Local Government Operation Act 2074, the proposed proposal
comes under the jurisdiction of Khumbu Pasang Lhamu Rural Municipality (KPLRM). As per EPR
2020, Annex 1, KA-14, it is mandatory conduct BES for the proposed proposal of construction of
hydropower generating electricity less than 1 megawatt (MW) within buffer zone. Similarly, as per
threshold of environmental study of possible proposals of rural municipality jurisdiction given in
Annex 1 of the Working Procedure for Brief Environmental Study and Initial Environmental
Examination, Khumbu Pasang Lhamu Rural Municipality 2078, BES is required for the proposed
proposal of construction of hydropower generating electricity less than 1 megawatt (MW) within
buffer zone. The MKMHP (942kW) lies in buffer zone (BZ) area of Sagarmatha National Park
(SNP), hence BES is required for the implementation. On the same way, as per Annex 1, KA-8 of
EPR 2020, BES is required to those proposals using up to 1 ha of forest area, forest conservation
area, conservation area, buffer zone and forest of environmental conservation area except for
transmission line. Same thing has been mentioned in Annex | of Working Procedure for Brief
Environmental Study and Initial Environmental Examination, Khumbu Pasang Lhamu Rural
Municipality 2078.

3. Objectives
The mam objective of the BES study is 10 ldentlfy both pOSItwe and negative impac of proposed
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project area and propose augmentation measures for beneficial impacts and mitigation measures for
adverse impacts,

4. Methodology

This BES Report has been prepared following the Procedure for Brief Environmental Study and
Initial Environmental Examination, Khumbu Pasang Lhamu Rural Municipality 2078, and
methodology described in ToR of the proposal, approved by Working Committee of Khumbu
Pasang Lhamu Rural Municipality on 2078/07/08 BS. Relevant literatures were reviewed and Zone
of Influence of the Project was delineated. BES Study team made the field visit in November 2021
for public hearing, field survey, collection of necessary information and public consultation with
local people and concerned stakeholders.

5. Project Description

The project is about generation of 942 kW energy and distribution at local communities through 11
kV transmission and 1.1 kV distribution lines. Thus it will have basically two components— (i)
power generation and (ii) transmission and distribution. The proposed project is a run-off-river
scheme and uses water from Monjo Khola, a perennial river and tributary of Dudh Koshi River.
Water will be diverted at elevation of 2959.57 m ams! and intake will be made at elevation of
2960.50 m amsl. Thus diverted water will be streamed down to power house located at 2744 m
ams] through 1440 m long penstock pipe. The gross head will be of 215.50 m with design discharge
0.56 m*/s at Qgo%. Two turbines with the rated output of 496 kW will be used to generate 942 kW
energy. Thus generated electricity will be transmitted through 11 kVA transmission lines and
distributed through 1.1 kVA distribution lines to 582 households in Chyuma, 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. 2 of Khumbu Pasang Lhamu Rural
Municipality (KPLRM) where majority of residents are indigenous people and the area is off-grid
areas. All the settlements lie in buffer zone of Sagarmatha National Park. The total project cost is
NPR 571,615,360.46.

6. Existing Environmental Condition

6.1 Physical Environment

The proposed project area is located in north eastern mountain region of Nepal. The project area
geologically lies on the Trans and Higher Himalayan Crystalline Zone in the eastern part of Nepal.
The project area possesses the high-grade metamorphic rocks. The project area has gneisses, schists
and marbles of the Higher Himalayan Zone and Tethyan sediments (limestone, shale, sandstone
etc.) belonging to the Tibetan-Tethys Zone. Most of the area is exposed with bedrock with thin
colluvial soil cover. The colluvial soil comprises boulders, gravels, cobble and pebbles of gneiss
with sand. The elevation of diversion weir is 2960.50 m while the powerhouse wiil be at 2744 m.
The tlevation of transmission and distribution lines ranges from 2533 to 2810 m. The project area
lies in temperate climatic zone. The average annual rainfall is 2100 mm. January is the coldest
month and July is the warmest month of the project area. The minimum temperature of Monjo area
goes down below 0°C about 6 month of a year

The current land use pattern of ward no. 3 is dominated with glacier (38.66%), followed by barren
land (16.90%), forest (16.28%), grasstand (16.09%), shrub land (10.40%), water body (0.88%),
built up (0.64%) and agriculture (0.15%). The weir will be in river while most of the penstock pipe
lies in forest area and some part will be in cultivated land. Power house will be in agriculture land.
Transmission and distribution lines pass through trekking routes.

The Monjo Khola starts from Kyasar Glacier and flows from east to west direct{on. t then.rherges
with Dudh Koshi river at Monjo. It is a snow fed perenniglaiver with magimim ¢ ment levation
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0f'6628 m while minimum elevation of catchment being 2959 m. The total catchment area is 43.26
km?. Out of the total catchment 43.53% of the catchment lies in permanent snowline above 5000
m, Air, water and sound quality has been observed and seems good. There is no major air, water
and sound polluting sources.

6.2 Biological Environment

The project area lies in Buffer Zone of Sagarmatha National Park (SNP). The SNP is recognized
by UNESCO as the world heritage site, whereas the Buffer Zone qualifies as a legally protected
area of Nepal, listed as an IUCN Management Category [V reserve. A Management Category [V
listing recognizes the continued sustainable use of resources by local communities, The project area
lies in Temperate Life Zone. The intake area and some part of penstock lies in Fir Birch -
Rhododendron Forest while remaining project structures of power generation lie in Upper
Temperate Blue Pine Forest Zone. Transmission and distribution lines lies in Upper Temperate
Blue Pine Forest Zone as well as in Temperate Mountain Oak Forest Zone. The project area lies in
buffer zone Sagarmatha National Park (SNP). The project area falls within Chaurikharka Buffer
Zone User Committee. Under this committee, the forest in and around the physical structures of
power generation has been managed by Himalaya Buffer Zone Community Forest User Groups.
The Jurisdiction of Himalaya Buffer Zone Community Forest User Group (BZCFUG) is up to
Banker area. From there, Kongde BZCFUG manages the foret areas up to Phakding. Similarly,
Pemachholing BZCFUG manages from Phaking to Chhuthuwa. Dudhkunda BZCF lies in and
around Ghat while Red Pand BZCF from Thadokoshi to Lukla. Thus there are 5 BZCFs in ward
number 3 of KPLRM while Muse BZCF in ward number 2. All the transmission and distribution
lines have been designed to be underground passing through foot trails except river crossin gs where
it passes with bridges. There will not be direct impact on forest except in Himalaya BZCF in Monjo.
The major trees species are Betula utilis, Abies spectabilis, Abies pindrow, Acer caesium, A.
campbellii, Pinus wallichiana, Lyonia ovaliifolia, Prunus cornata, Sorbus cuspidata, Symplocus
sp., Tsuga dumosa and a number of Rhododendron species are found in project area. More than 50
plants species have been used by locals for various purposes. Some commonly used NTFPs by
locals are Aconitum sp., Anaphilis sp., Arisaema flavum, Barberis sp., Clematis sp., Cotoneaster
microphyllus, Drepanostachyum sp., Ephedra gerardiana, Euphorbia sikkimensis, Gaultheria
fragrantissima, Juniperus sp., Meconopsis horidula, Michelia champaca, Nardostachys
grandiflora, Plantago erosa, Rheum austtrale, Rhododendron anthopogon, Rhododendron
campylocarpum, Rumex nepalensis, Urtica dioica etc. Wild edible mushrooms such as Armillarie
llamellea, Boletus sp., Hydnum repandum, Ramaria sp., Paxillus involutus and Tylopilus eximus
are extensively used by local people.

According to locals, there are no fish seen til] date. During the field visit, Himalayan Tahr, scats of
camnivore (may be of grey wolf), and deer sp. are recorded. More than 15 mammals were reported
from' the project areas. As the most of the project area is covered by forest, Naemorhedus goral is
very common in the area. Beside this, Ailurus fulgens, Hemitragus jemlahicus and Moschus
chrysogaster are also common in the area. Bufo himalayanus, Amphiesma platyceps, Elaphe
hodgsonii and Scincella ladecense himalayanus are reported from the project area. More than 90
different bird species have been reported in the project area. Some common birds are Aquilla
heliacal, Buteo buteo, Gyps himalayensis, Eremophila alpestris, Collocalia brevirostris, Columba
leuconota, Corvus corax, Corvus macrorhynchos, Clamator Jjacobinus, Falco tinmunculus,
Carpodacus sp., Delichon dasypus, Delichon nepalensis, Lanius tephronotus, Luscinia sp.,
Zoothera dixoni, Motacilla sp., Montifringilla sp., Passer domesticus, Prunella sp., Lerwa lerwa,
Lophophorus impejanus, Tragopan satyra, Garrulax ocellatus, Yuhina sp, UpQ
4
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6.3 Socio-Economic and Cultural Environment

The total population of ward No. 3 of the RM is 1752 in 480 households with average family size
of 3.65. In all 23 settlements, identified as load center, have 2,171 populations with average family
size of 3.73. The most dominant ethnic group is Sherpa (62.97%). Other Castes 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%). In Muse majority of people follow Buddhism. Major occupations are agriculture,
tourism, services, foreign employment and business. Average land holding per household in Joad
center is 7.89 ropani in project area. Food sufficiency is very poor in the area. Crop diversity is very
poor. Potato and wheat are major food crops. Most of the HHs has to buy food grains. Potato is
sufficient to majority of HHs. Majority of HHs have access on electricity (only for lighting
purposes) from various micro hydro. People also use solar panel for electricity. LPG, Kerosene and
fuelwood are major cooking fuel. Out of 582 HHs surveyed for load centers, 456 HHs use LPG,
248 kerosene and 271 fuelwoods. The literacy rate in project area, Ward No.-3, is 70.41%. In project
area, there are four schools—one secondary and three basic. There are two health institutions in
ward number 3: Monjo clinic and Chaurikharka Health Post. Chronic diseases found in the area are
gastritis, blood pressure, heart diseases and uric acid. All the HHs have well facilitated toilets and
also have access on piped drinking water. Sagarmatha Pollution Control Committee with support
from Buffer Zone Management Committee, SNP, locals and Rural Municipality manages the waste
along the foot trails. The project area has facility of 3G services. 4G mobile network facilities are
also available in the project area although network quality is poor. Similarly, internet facilities are
also available in major settlements. There are 6 Gumba in project area.

7. Identification/Prediction of Impacts

7.1 Positive Impacts

The immediate beneficial impact from the project during construction phase is employment
opportunities for the local population. Approximately 250 unskilled and 100 skilled human
resources will be employed during peak construction period. Other advantage during this phase is
opportunity to improve technical skills, benefits from implementation of environmental
management plan, increase in economic activities and exposure of local population to new
technologies. In operation phase, at least 5 people will be employed for the operation and
maintenance of the mini hydro plant. There will be generation of 942 kW electrical energy and
demand of energy of locals will be met. Local government can fix royalty for mini hydro and get
benefited.

7.2 Negative Impacts

7.2.1 Physical Environment

Change in land use, change in topography, soil erosion and sedimentation in river water, spoil
generation and disposal issues, quarrying activities, soil pollution, sound pollution, air pollution,
water poliution, impact on hydrology and river morphology, and loss of top soil are major adverse
impacts on physical environment during construction phase. About 5.83 ha of land is planned to be
acquired temporarily and permanently for project infrastructure construction. Out of the total land
to be acquired, project requires 0.758 ha permanently for the construction of different project
component thus changing the land use category. During operation, change in microclimate, change
in river water quality, noise and vibration at powerhouse, soil erosion due to discharge from tailrace
and impact on downstream due to sediment flushing are major impacts.

7.2.2 Biological Impacts

About 0.674 ha of forest area will be required for the varig this 0.234
ha land is required for permanently while 0.44 ha, temppg: jurisdiction
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of Himalaya Buffer Zone Community Forest User Group. Similarly, a total of 33 trees (30 poles
and 3 trees) needs to be fell down. Due to felling of these trees, 9.92 m? tree basal area, 11.56 m?
tree standing volume, 2.21 m? timber volume, 5.23 m? fuelwood and 4,305.63 kg tree biomass will
be lost. Total value of lost timber is estimated to be NRs. 775,000.00 and for fuelwood NRs.
150,000.00. Pressure on forest for fuelwood, impact on wildlife movement, impact on aquatic flora
and fauna, impacts on NTFPs, possible risk of forest fire, wildlife hunting and poaching and
increase in human wildlife conflict are negative impacts during construction period. Impacts due to
reduced water flow, disturbance to wildlife due to resident workers, possible forest fire and pressure
on forest for fuelwood are the impacts during operation.

7.2.3 Socio-economic and Cultural Impacts

Land acquisition is one of the major issue during construction. An estimated land area of about 5.83
ha is required for construction of the project components. Project facilities requires 0.055 ha land
permanently and 0.52 ha temporarily (for quarry, borrow and spoil disposal sites). Qut of the 5.31
ha land to be permanently acquired, 0.19 ha is cultivated land, 0.3 ha is community forest land and
remaining 4.82 ha is public land, mostly trails. Loss of agriculture land (0.19 ha) and standing crops
(Estimated loss of major crops (potato) in terms of monetary value is about NPR 25,000.00 while
valuation of vegetables is about NPR 40,000.00), impact on Monjo Khola Micro Hydro (MKMH)
(as construction activities effects on headworks and canal areas), pressure on existing facilities,
services and resources of project area, health and sanitation and public safety issues, occupational
health and safety issues, socio-cultural conflicts between locals and outside workforce, possible
increase in unsocial activities like gambling, alcoholism, girl trafficking and prostitution, gender
discrimination, issues of stakeholder engagement and information disclosure, issues of grievances
management and gender based violence, issues related to disturbances to community, COVID-19
and child labour issues are major impacts during construction period.

Occupational health and safety of workers, issues of public safety, impacts due to sudden releasc
of water to downstream, water use right (Monjo Khola Micro Hydro needs to be dismantled), issues
of benefit sharing, issues of electricity tariff and management of existing 4 micro hydro in project
areas are the major concerns or issues duting operation phase.

7.2.4 SNP and Outstanding Universal Value (OUV)

The proposed project will not impact SNP as it is outside the SNP. It will impact on scenic beauty
in some extent in the PIA due to construction activities, but not park area. There will be less chances
to impact on local social and cultural integrity as locals are already exposed to diverse group of
people since last 75 years. Similarly, there is no possibility of electroshocking to bird and wild
animals due to provision of underground armored cables.

8. Benefit Angmentation/Adverse impact Mitigation Measures

8.1 Benefit Augmentation Measures

Priority for employment will be given to locals. The poor, vulnerable and socially excluded people
of the project area will be given priority in the project related job through the Contractors.Skill
enhancement training will be provided to project affected families and people of project area.
Electrical and plumbing training, mason training, training on tourism hospitality and cooking and
other training as local’s interest will be provided. A total of NPR. 1,885,000.00 has been allocated
for the training programmes. Implementation of EMP during the construction period will benefit
the local community. Support on community facilities such as education, health, drinking water and
trekking trails will certainly benefit the local people. Tariff for electricity wi]l dde inclose

coordination with community so that all can use the electricity at affordable cof il
of shares will be provided to locals.
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8.2 Mitigation Measnres

8.2.1 Physical Environment

Minimum land will be acquired as possible. Temporarily acquired land will be rehabilitated. Tree
felling will be avoided as possible and compensatory plantation will be done. Spoils and muck will
be placed in designated areas only. Trenches, quarry sites and disposal sites will be rehabilitated
immediately. Land clearance will be minimized as possible to check erosion and landslide. All the
excavated areas and slopes will be stabilized with the application of bioengineering works. Top soil
from the affected area will be scrapped and stored for later reuse in land development at disposal
sites and other degraded land in the project area. Excavated materials will be used for land
reclamation and rehabilitation. Chemicals and oils will be handled with care and stored in safe place
to avoid water pollution. Open defecation and urination will be prohibited. Water quality will be
monitored regularly. The noise generating machineries and equipment such as generators, crushers
etc. will be placed far from the residential areas to reduce the impact of noise. Similarly,
construction will not be done during night time. Waste generated from camps will be segregated
and managed properly in coordination with local government. Spoils will be compacted to avoid
dust blowing. The extraction of river bed materials wil] be planned properly in such a way that river
morphology does not change after the removal of the materials. To minimize the impacts related
with GLOFs, people wili be made aware about early warning system and emergency preparedness
plan. A minimum flow of 10% of the mean monthly flow will be maintained during operation to
maintain microclimate of the Monjo Khola. River bank protection will be done in critical areas such
as diversion weir to check bank erosion. Waste generated from camps will be managed properly.
Ear muffs will be provided to powerhouse workers to reduce the impact of noise pollution. Effluents
from camps will not be discharged in water sources. Chemicals, paints, spent oils and lubricants
will be stored in safe place to avoid water pollution.

8.2.2 Biological Environment

To compensate the tree felling, plantation will be done in the ratio 1:25. The cost for plantation
along with care takers has been estimated to NPR 708,852.00. Trees will not be fell down
unnecessarily. People, school children and project workers will be sensitized on conservation of
environment, biodiversity and wildlife. Unnecessarily visit in forest areas will be prohibited and
smoking will be prohibited in forest area to reduce the possible risk of forest fire. Project staffs will
not be allowed to be involved in poaching and hunting. Construction works will not be done during
night time. Spoils will not be disposed in water body to protect aquatic life of the Monjo Khola. A
minimum flow of 10% of the mean monthly flow will be maintained during operation to sustain the
aquatic life of Monjo Khola. All the workers and project staffs will be provided LPG for cooking
and fuelwood will not be allowed to reduce the pressure in the forest.

8.2.3 Socio-economic and Cultural Environment
Comipensation of land and crops will be proved as per negotiation with locals. To reduce the impacts
on existing micro hydro, common understanding will be made and these will be also used for
electrification. Support will be provided to health and educational institution to manage the pressure
on the services. Similarly, trekking trails will be maintained as per requirement, Al the workers
and staffs will be provided PPEs. And there will be provision of first aid in work site as well as in
camp. Similarly, there will be provision of insurance to all workers against possible accidents. Due
consideration will be given for public health, sanitation and safety. Sign board and temporary
fencing will be made. Trenches especially made for transmission and distribution lines will be
reclaimed immediately to avoid accidents. To reduce the conflict between workers and locals, code
of conduct will be strictly implemented, workers will be made aware about ethical behaviors and
gambling and alcohol drinking will be prohibited in work site as well in camg

violence, sexual exploitation and abuse, and sexual hgrassment wil ‘i§hab_[c and
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Grievance Redress Committee at project level will be made to address these issues. Children will
not be used in works. Separate camps, toilets and other facilities wiil be provided to workers to
minimize the disturbance to local people and community. PPEs and other necessary code of conduct
will be foliowed to minimize the possible risk of COVID-19. During operation, staffs will be
provided with safety gears. Safety sign and boards will be installed as per required. People will not
be authorized to visit dangerous project area. Early warning system will be established for sudden
release of water to downstream. Tariff on electricity will be fixed in negotiation with locals. To
reduce or mitigate the impacts on OUV of SNP, no poaching and hunting will be allowed; no visit
on forest area without permission; no forest resources collection will be allowed; use of fire in forest
area will be prohibited and all the workers, project staffs and local community will be made aware
on biodiversity conservation.

Cost for most of the mitigation measures are included in project cost. Beside these, a total of NPR
2,345,852.00 has been allocated for different mitigation measures.

9. Environment management Plan

An Environmental Management Plan (EMP) has been proposed with present report including issues
identified, possible effects and impacts, measures for their mitigation and monitoring method and
schedule. In addition, agencies responsible for executing environmental mitigating measures and
monitoring have been identified as part of EMP. Different monitoring indicators on Physical,
Biological, Socio-economic and Cultural environment have also been identified.

10. Monitoring

Separate monitoring plan has been proposed based on Working Procedure for Brief Environmental
Study and Initial Environmental Examination, Khumbu Pasang Lhamu Rural Municipality 2078.
Monitoring plans and indicators, schedules and responsibility has been identified in the BES report.
A total of NPR 750,000.00 has been allocated for monitoring activities.

11. Conclusion

Most of the identified environmental adverse impacts are locally confined and are limited to
construction period. With the set of proposed mitigation measures, most of the identified adverse
impacts can be minimized and/or compensated. There is very less risk for residual impacts on
physical, biological, socio-economic and cultural environment of the project area while
implementing the proposal based on EMP. Based on this BES study, electrical energy production
and transmission and distribution to local community and settlements from the proposed Monjo
Khola Mini Hydro will be implemented with incorporation of the measures suggested in the EMP,
and BES is sufficient for the proposed proposal.
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CHAPTER 1: NAME AND ADDRESS OF THE INSTITUTION
PREPARING THE REPORT

1.1 NAME AND ADDRESS OF THE PROPONENT

Monjo Khola Mini Hydro Pvt. Ltd. is the proponent of Brief Environmental Study (BES) for
the development of Monjo Khola Mini Hydro Project (MKMHP) in Solukhumbu district.
Khumbu Pasang Lhamu Rural Municipality (KPLRM) is the concerned authority for the
approval of BES report. The Address of the proponent is as follows:

The name and address of the proponent of the proposal:
Monjo Khola Mini Hydro Pvt. Ltd.

Kathmandu-8, Tilganga,

Bagmati Province, Nepal

Telephone No: (1-4464222, 01-4464333

Email: monjokholaminihydro@gmail.com

1.2 NAME AND ADDRESS OF THE CONSULTANT

Monjo Khola Mini Hydro Pvt. Ltd. has entrusted for Eco Friend International Pvt. Ltd. (EFI)
for BES of the proposed MKMHSP (942 kW). Thus EFI is responsible to conduct the necessary
desk and field study and preparing BES report on behalf of the proponent adhering with the
prevailing legislations and facilitation for approval from KPLRM. The address of the
consultant is as follows:

Eco Friend International Pvt. Ltd.
Lalitpur-2, Sanepa,

Lalitpur, Nepal

Tel: +977-9851127867

Email: ecofriend.nepal@gmail.com

1.3 STUDY TEAM AND SELF DECLARATION

The study team member for BES is as given in Table 1 and self-declaration has been given in
Annex I. The study team has assessed the physical and chemical environment, biological
environment and socio-economic and cultural environment of project area as per approved

Terms of Reference (ToR) of BES of MKMHP (Annex IT).

Table 1: BES Team Composition

SN | Name Expertise Academic Qualification | Experience

1 Dhan B. Shrestha Environment/ MSc, Environmental | 14 Years
EIA/Team Leader Science

2 | Lokesh Sapkota Physical Environment | ME, Environmental | 10 Years
Expert Engineering

3 | Ramji Bogati Biodiversity Expert MSec, Zoology 10 Years

4 | Heramba Adhikari Socio-economic and | MA, Sociology/RD 10 Years
Cultural Expert

5 | Toya Nath Ghimire Geologist
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14 OBJECTIVES OF BRIEF EN RONMENTAL STUDY

The objectives of the proposed BES include:

o Collection of baseline data on bio-physical, socio-economic and cultural resources of
the project area and identify the major issues that may arise as a result of proposed
works on bio-physical, socio-economic and cultural environment of the project area,

e Prediction and evaluation of environmental impacts.

e Recommendation of practical and site specific environmental mitigation and
enhancement measures, prepare and implement environmental monitoring plan for the
proposal,

To provide platform for public to raise the issues about implementation of project
To ensure if BES is sufficient for the project and

» Preparation of BES Report as per Working Procedure for Brief Environmental Study

and Initial Environmental Examination of Khumbu Pasang Lhamu Rural Municipality.

1.5 RELEVANCY OF BRIEF ENVIRONMENTAL STUDY

According to Clause 3-2-GA of Environment Protection Act, 2019, for the development work
or proposal falling under the jurisdiction of local level, Brief Environmental Study (BES) or
Initial Environmental Examination (IEE) report should be to the concerned body specified by
tocal law and Environmental Impact Assessment (EIA) report should be submitted to
provincial government body specified by state law. As per the Constitution of Nepal and Local
Government Operation Act 2074, the proposed proposal comes under the jurisdiction of
Khumbu Pasang Lhamu Rural Municipality (KPLRM). In the Same way, as per EPR 2020,
Annex 1, KA-14, it is mandatory conduct BES for the proposed proposal of construction of
hydropower generating electricity less than 1 megawatt (MW) within buffer zone. Similarly,
as per threshold of environmental study of possible proposals of rural municipality jurisdiction
given in Annex 1 of the Working Procedure for Brief Environmental Study and Initial
Environmental Examination, Khumbu Pasang Lhamu Rural Municipality 2078, BES is
required for the proposed proposal of construction of hydropower gencrating electricity less
than 1 megawatt (MW) within buffer zone. The HSP (942kW) lies in buffer zone (BZ)
area of Sagarmatha National Park (SNP), hence BES is required for the implementation. On
the same way, as per Annex 1, KA-8 of EPR 2020, BES is required to those proposals using
up to 1 ha of forest area, forest conservation area, conservation area, buffer zone and forest of
environmental conservation area except for transmission line. Same thing has been mentioned
in Annex 1 of Working Procedure for Brief Environmental Study and Initial Environmental
Examination, Khumbu Pasang Lhamu Rural Municipality 2078.
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CHAPTER 2: INTRODUCTION
2.1 BACKGROUND

The proposed project, Monjo Khola Mini Hydro Project (942 kW) is being developed under
Mini Grid Energy Access Project (MGEAP) program of Alternative Energy Promotion Centre
(AEPC), a Government institution established on 3 November 1996 under the 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 present, it is
under the Ministry of Energy, Water Resources and Irrigation (MoEWRI). AEPC has been
implementing the Private Sector-Led Mini-Grid Energy Access Project (MGEAP) since
September 2019 with support from the Government of Nepal (GoN) and the World Bank (WB)
as loan and grant. The objective of the MGEAP is to increase electricity access and delivery
from renewable energy mini-grids (Micro/Mini Hydro, Solar, Wind and Solar/Wind Hybrid
Projects) by mobilizing private Energy Service Companies (ESCOs). The project will deliver
financial support to the ESCO (here proponent) to facilitate financial closure and enhance
financial viability of the projects, provided in the form of subsidy from the GoN and loans from
the WB through Partner Banks (PBs). It is calculated that subsidy from GoN through AEPC
will be 23.40% of the total project cost, loan from PBs will be 56.60% and proponent will
invest 20% of the project cost,

Monjo Khola Mini Hydro Pvt. Ltd. (MKMHPL), at Kathmandu Metropolitan City, ward
number 8, Tilganga is a private Energy Service Company (ESCO), registered at Ministry of
Industry, Commerce and Supplies, office of company registrar office, Kathmandu on ward
number 8, Tilganga (Annex IIT) has proposed to develop the proposed project *‘Monjo Khola
Mini Hydro Project (MKMHP) (942 kW)’ under MGEAP. MKMHPL has been selected by
AEPC through open call from throughout the Nepal. Thus MKMHPL is the proponent of the
proposed MKMHP and has received technical clearance from the Department of Electricity
Development (DoED) on on 18/11/2076 (1 March 2020) (Annex I'V). Khumbu Pasang Lhamu
Rural Municipality has provided generation license on 03/12/2076 (16 March 2020) (Annex
V). Department of National Park and Wildlife Conservation {DNPWC) provided consent letter
for environmental assessment study on 18™ August 2021 (Annex VI).

2.2 BRIEF INTRODUCTION OF THE PROPOSAL

The proposed proposal MKMHP is the generation of 942 kW energy and distribution at local
communities through 11 kV transmission and 1.1 kV distribution lines. Thus it will have
basically two components— (i) power generation and (ii) transmission and distribution. The
proposed project is a run-off-river scheme and uses water from Monjo Khola, a perennial river
and tributary of Dudh Koshi River. Water will be diverted at elevation of 2959.57 m amsl and
intake will be made at elevation of 2960.50 m amsl, Thus diverted water will be strearned down
to power house located at 2744 m amsl through 1440 m long penstock pipe. The gross head
will be 0f 215.50 m with design discharge 0.56 m*/s at Qgge. Two turbines with the rated output
of 496 kW will be used to generate 942 kW energy. Thus generated electricity will be
transmitted through 11 kVA transmission lines and distributed through 1.1 kVA distribution
lines to 582 households in Chyuma, Byankar, Tok Tok, Thulo Gamela, Phakding, Sano
Gamela, Chermading, Ghat, Thadakoshi, Chheplung, Muse and Chaurikharka Villages of
Ward No. 3, Khumbu Pasang Lhamu Rural Municipality (KPLRM) where majority-9f residents
are indigenous people and the area is off-grid areas. All the settlements lie w
2

Sagarmatha National Park.
n




BES of Monjo Ahola Mini Hydro Project
2.3 OBJECTIVES OF THE PROPOSAL

The objective of the project is to develop a mini hydro project with the installed capacity of
942 kW from Monjo Khola and to distribute to local people of KPLRM-3 of Solukhumbu
district to reduce the dependency on traditional use of fuelwood and dung cake of animals along
with liquefied petroleum gas (LPG).

2.4 RELEVANCYOFT E PROPOSAL

The main purpose of the proposed project is to supply energy to meet household demand for
electricity, cooking and space heating in Chyuma, Byankar, Tok Tok, Thulo Gamela,
Phakding, Sano Gamela, Chermading, Ghat, Thadakoshi, Chheplung, Muse, Chaurikharka and
other settlements of ward number 3. The local demand for energy is very high in the area due
to tourism activities and cold weather. Therefore, the proposed proposal will produce energy
to supply electricity to fulfill the demand in the area. Currently, it is difficult to meet the
demand of electricity for light from the existing micro hydro. Household energy demand for
cooking is being met by seasonal harvesting of fuelwood, and LPG. Forest products are
insufficient as the households lie in the buffer zone of Sagarmatha National Park. Thus, use of
forest products is very limited. Yak dung is a traditional source for cooking but aggressive use
of dung for heating and cooking has led to problems such as decrease in agricultural
productivity because of the scarcity of manure in the fields. LPG gas is also used but is
expensive because of high cost of transportation of LPG cylinders. On the same way, hotels
use LPG gas for cooking and small solar home system for lighting. Electricity from project can
fulfill the basic need of electricity along with replacement of expensive LPG gas for cooking
in hotels. Excess electricity can be used for space heating in winter. Micro enterprises related
to tourism service industry such as bakeries, handicrafts shops, social institutions, restaurants
can be operated due to electricity generated from the proposed project. Therefore, the proposed
proposal has been considered as very important project to reduce the dependency on forest
resources as well as the LPG thus reducing the emission of greenhouse gases.

2.5 LOCATION AND ACCESS
2,51 LOCATION

The project has been proposed to implement in Monjo, Ward No. -3, Khumbu Pasang Lhamu
Rural Municipality, Solukhumbu District, Province 1 of Republic of Nepal. Major project
components such as headworks (including intake, desanding basin) and some part of penstock
pipe are proposed to be located on the 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 DhudhKhosi River.
Geographically, the proposed project lies between 27°46'00"N to 27°46'30"N latitude and
86°43'20.00"E to 86°44'30.00"E longitude. The elevation within the project area varies
between 2744 m to 2960 m amsl.
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Map 3: Project Components in Google Earth

From Kathmandu the project site is accessible by commercial air flight and on foot. Flight
from Kathmandu to Lukla takes around 30 minutes. From Lukla, the site 1s either accessible
by helicopter or on foot. Travel on foot from Luklato project site 1s about 9 5 km. Materials
and equipment to the project site can be transported ether by helicopter or mules. Altemnatively,
the project site can be accessed by road along with walk on foot. Amotorable road of 216 km
from Udaypur connects to Salleri bazaar. From Salleri Bazaar there is seasonal road to Buksa
which is 48 km long. From Buksa, the project site is accessible either by helicopter or on foot.
Travel distance on foot from road head via Luklato project site is around 45 km and requires 3
days for a loaded porter. From Lukla to Monyo it is about 13 Km foot trail
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2.6 NATURE AND TYPE

It is a mini hydro project with installed capacity of 942 kW generating energy of 7,243,292.16
kWh annually. It is a Run-of-River (RoR) type power generation scheme in which water will
be diverted at the rate of 0.56 m*/s. Thus generated energy will be evacuated or distributed in
more than 20 different settlements of ward number 3 of Khumbu Pasang Lhamu RM through
a 40.80 km long 11kV transmission lines and 1.1 kV distribution lines with 400/230 V as
distribution voltage.

2.7 SALIENT FEATURES
The salient feature of the proposed project is as follows given in Table 2.

Table 2; Salient feature of the Proect

Intake 27°46'15.20"N and 86°44'15.80"E, elevation 2960 m
amsl

27°46'15.00"N and 86°43'20.18"E,elevation 2744 1
amsl

Mon'o Khola
Lukla (9.5 km)

0.560 m%/s
15 m*s Intake), 31 m?/s Powerhouse)
10% of dischar e of driest month (Min)

Concrete  avity ty e weir

8.5m
1.45m
El 2960.50 m
Bottom/Dro intake
1 No.
6.0m(L)x0.71 m(B)
10°
1A mx2.15m
< 4:_57;_
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7 Approach Canal

Type Rectangular RCC canal
Length 24 m
Size (B x H) 0.7mx13m B
Bed Slope 1:100
8 Desanding Basin cum Forebay o

Type Conventional with head pond -
Size (L x Bx H) 285mx32mx234m

- Number of Bay 1 No. B
Nominal size of trapped particle 0.2 mm

9 Penstock Pipe

Size (L. x B x H)

2lmx873mx6&67m

Type Mild Steel Pipe (Exposed & Buried) ]
- Internal Diameter 600 mm [
Pipe Thickness 4 mm thick 234.33 m long
6 mm thick 299.14 m long
8 mm thick 182.38 m long
10 mm thick 649.93 m long
12 mm thick 45.57 m long
Branch pipe MS 300 mm dia., 12 mm thick 10 m long (Each)
Total Length of the pipe 1410 m I
No of Anchor Block 44 Nos I
10 ! Powerhouse _
Type of powerhouse Surface Type

Turbine Axis Level

El.2745.00 m

11 | Tailrace Conduit

Type Pipe and Canal B
Canal Size (L. x B x H) 2471 mx0.66 mx0.82 m |
Pipe MS 600 mm dia, 4 mm thick, 47.22 m long |
12 | Turbines B
Type Horizontal Shaft Pelton Turbine Double Jet N
Number of Units 2 No.
Discharge per unit 0.280 m*/sec ]
Rated Qutput (Mechanical}) 496 kW X 2 -
Synchronous Speed w0rpm -
Rated Net Head 204.99 m
Rated Efficiency at 100% Discharge 88%

13 Generators

Type 3-Phase, Synchrenous, Brushless
Rated QOutput Capacity per Unit 650 kVA -
Rated Efficiency 96% ]
Frequency S0 Hz
Rated Voltage 0.4 kV ]
Number of Poles 6 o
Speed 1000 rpm
No of units 2 Nos.

14 Governor
Type Electronie, PID Oil-hydraulic, self-closing without

electric power _

No of units 2 Nos.

15 Transformer

A. Power Transformer

-10-|Page
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Type

Rated Capacity

~11- Page

98%
2 Nos.

100 KVA- 1 Nos
75 kVA-3 Nos

16.00 km

0.80 km

8.00 km

Dynl1

30
30
80
60
65
65
40
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9m

5m len , outer diameter 165.1 mm, thickness 4.5 mm
2m lon , outer diameter 139.7 mm, thickness 4.5 mm
2m lon , outer diameter 114.3 mm, thickness 3.65 m 1

120k
T e
Ghat
Lowa
Mon'o
56 .
Ran din 13 ! L
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17
26
32
25

18 Months
(Source: CED, 2021)

2.8 PROJECT COMPONENTS

Water of Monjo Khola will be diverted by constructing 8.5 m long and 1.45 m high diversion
weir to generate annual average energy of about 7,243,292.16 kWh. The proposed project will
have two components— (i) generation and (ii) transmission and distribution.

2.8.1 POWER GENERATION CO PONENTS
2.8.1.1 Headworks

The headworks of the proposed project are situated at aboutl.3 Km upstream from the
confluence of Monjo settlement.

i) Diversion Weir
A permanent concrete gravity type weir is provided across the river to divert the required flow
through the intake. The length 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 2959.57 m ams| and at downstream of weir
is 2959.35 m amsk. The high flood level at weir is 2961.38 m ams! for flood discharge of15
m3/s at 100 years return period. The platform level for gates operation is fixed at 2962.38 m
amsl. Upstream apron of 1.5m length is provided whereas downstream apron is of length 7.3m.

Kh
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BES of Monjo Khola Mini Hydro Project

fi) Bottom Intake
As the gradient of river is steep, the bottom intake is proposed 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 0.67 m%/s of discharge which is 20%
more than the design turbine discharge (0.56 m?/s). The normal water level at intake is fixed at
2960.50 mamsl.

iii  Approach Canal
The diverted water from intake is carried through approach canal to the gravel trap. The width
of canal is 0.7m and overall depth is 1.3m. The length of canal is 2.4 m.

iv) Gravel Trap
The length of gravel trap is 6m, width is 1.5m and average depth is 2.15m. The normal water
level at gravel trap is 2959.80 m ams). Side spillway of length 4m is provided at gravel trap to
spill the excess flood discharge. The crest 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 of basin is 28.5m, width is 3.2m and average depth is 2.3¢ m. The design size of
particle to settle at desanding basin is 0.2mm. The inlet transition of length 4.70m is provided
to maintain the steady flow at basin. The size of flushing gallery provided at basin is 0.4m x
0.4m. The bed slope of 1:50 is provided at basin. At the end of desanding basin, head pond 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 head pond is maintained at 2959.71 m amsl.

vi)  Penstock Pipe and Supports
Mild steel penstock pipe with internal diameter 600mm and length 1410 m is proposed for
conveying water from head pond to the turbine. The thickness of pipe varies from 4mm to
12mm. After bifurcation, two manifolds of 10.35m length and 300mm 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 (including bifurcation and
branches) in the project.

vii) Powerhouse and tailrace
a. Power House
The powerhouse is located near Monjo Village on left bank of Dudh Koshi River. The
powerhouse contains two units of turbine and generator, associated efectrical and mechanical
equipment and a maintenance 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 8.73m x 6.7m. The floor level of powerhouse is
fixed at 2744.40 m amsl elevation and the turbine axis level is at 2745.00 m elevation.

b. Tailrace
The water form two units of powerhouse are conveyed to Dudh Koshi River through
combination of tailrace canal and pipe. The length of tailrace canal is 24,7 1m and that of pipe
is 47 m. The bed slope of 1:200 is provided for tailrace canal. Tailrace canal have width of

[o] Kho, Pt
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0.66m and overall depth of 0.82m. The diameter of pipe used in tailrace is 600mm. At outlet
portion, gabion and boulder riprap protection are provided to prevent erosion of soil.

viii) Switchyard Area

An indoor switchyard of 3.55 m X 6.32 m has been proposed for the transmission of 942 kW
of power. The generated 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 transmit
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 equipment can be viewed in the electrical
single line diagram of Monjo Khola Mini Hydro Project.

2.8.2 TRANSMISSION AND DISTRIBUTION LINE

The transmission and distribution network are designed considering the following load centers:
i 278 s with the demand of 1.5 kW per household and 54HHs with 1 kW demand.

ii, 24 big hotels with the demand of 3 kW per hotel, 38 medium hotels with the demand
of 2kW per hotel and 75 small hotels with the demand of 1.5 kW per hotel.

iii. 74 restaurants, with the demand of 1.5 kW each.

iv, 20 Social Institutions with the demand of 3 kW each
V. 1 hospital with the demand of 3 kW

vi. 3 Snooker houses and 9 shops with demand of 1 kW each.
vit. A ward office with demand of 2.5 kW.
viil. 2 bakeries with 2 kW demand each and 3 end uses with 4 kW demand each.

Further as a part of project, the power/energy to be generated at MKM  will be evacuated
and distributed to the proposed Khumbu Pasang Lhamu RM-3 through a 40.80 km long
transmission and distribution with 11kV transmission line and 1.1 kV with 400/230 V as
distribution voltage. The transmission line uses only public land along with foot trails through
underground distribution system.

2.8.2.1 Underground Cables

The Poly Vinyl Chloride (PVC) insulated armored aluminum cable will be used in the
underground transmission. 11 kV grade 3 core 70 sq. mm. PVC insulated aluminum armored
cable will be used in the underground transmission. 1.1 kV grade 4 core Cross Linked Poly-
Ethylene (XLPE) insulated aluminum unarmored cable of various cross-sectional areas will be
used for three phase and single-phase distribution respectively. The trench for cable laying will
be of 80 cm deep and 55 cm wide.

2.8.2.2 Pole-Mounted Sub-Station

The distribution transformer will be pole mounted type. There will be a total of fourteen (14)
sets of pole mounted substation, each with two 9 m long galvanized steel tubular poles,
transformer mounting frames, cross arms for placing insulators, lightning arresters and Drop
Out fuses, two earthing sets one for transformer neutral earthing and another for equipment and
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LA earthing, 400 V distribution board including MCCBs and single core XLPE insulated
copper armored cables for connecting L.V bushings of transformerto  CCB.

2.8.2.3 Major Crossings

There are altogether 10 crossings for the transmission of electricity. The details of the crossings
are shown in the following table:

Table 3: River Crossing Details of 11 kV Transmission Lines

SN__ | Location of river crossing Length of erossing (meters)
1 Jorsalle 30
2 Monjo 50
3 Byankar 110
4 Toktok 1 30
5 Tolktok 2 30
6 Rangding 80
7 Sano Gamela 60
8 Chermading 65
9 Lowa 65
10 Thadokoshi 40

(Source: CED, 2021)

Each of the crossings at the ten locations considers double pole assembly with suitable stay
sets and necessary auxiliaries.

2.8.2.4 Poles for Overhead Transmission During Crossings

The ACSR conductor for overhead transmission will be suspended on the 9-meter-long
Galvanized Mild Steel Tubular poles with three sections of the following specifications:
Bottom Section: 5m long, outer diameter 165.1 mm, thickness 4.5 mm

Middle section: 2m long, outer diameter 139.7 mm, thickness 4.5 mm

Top section: 2m long, outer diameter 114.3 mm, thickness 3.65 mm

Minimum weight: 120 kg.

The minimum ground clearance for 11 kV transmission line is considered to be 6.1 m and for
ensuring the clearance the horizontal 3 wire configuration with the conductor spacing of 0.7 m
is considered.

The minimum ground clearance for 400/230 V overhead distribution line t is considered to be
5.5 m and the vertical configuration with the conductor spacing of 0.305 m is considered.

2.8.2.5 Distribution Box

The underground distribution cables will terminate on the distribution boards placed inside the
PVC box mounted on the stone masonry wall. The distribution box will be of double door
system, (L X B X H=45 cm X 30 cm X 60 cm), capacity of distributing maximum of 21 single
phase users, including 1 earth fault relay, and necessary MCBs, with all complete accessories,
will have the necessary amrangements for the termination of distribution cables and the
connection of the service wire. A total of 92 distribution box have been considered for the
distribution purpose to 582 consumers. Each of the distribution boards will be placed on a

stone-masonry block of 0.75m length, 0.5 m width 0 height. ‘
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2.8.2.6 Service Wire

XLPE insulated 2 Core 10 sq. mm aluminum wire as well as 2 Core 25 $q. mm aluminum wires
will be laid underground which will be used as service wire for the supply of electricity from a
distribution box to the respective household. A total of 24 kilometers of 10 $q. mm. unarmored
2 core XLPE cables and 12 kilometers of 25 sq. mm. unarmored 2 core XLPE cables will be
used as service wires. The maximum length of a service wire is up to 110 meters.

2.9 ANCILLARY FACILITIES

aj) Site Access
Site access shall be provisioned by using existing trails from Monjo to reach to various project
component sites. The details of the access trails are provided in Table 4 hereunder.

Table 4: Site Access
SN | Description Length Width of trail Remarks
1 Monjo to Powerhouse 150 m 4 fi
2 Powerhouse to Headwork | 1.5 Km 4 fi

b) Project Camps and Storage
One project camp (near the forebay location of existing old Monjo Khola Micro hydro Project)
is proposed to accommodate Contractor’s construction workforce as personnel of supervising
Engineers and the Employer’s staff. The camp will be located at the right bank of Monjo Khola
on private land.

¢} Material Storage and Workshop
Material storage and mechanical workshops are located on the right bank of Monjo Khola at
the camp site.

d) Quarry Site and Burrow Pits
Various probable quarry sites have been identified based on geological investigation which is
discussed below in Table 5.

Table 5: Proposed quarry and burrow sites for MHKHP

Coordinat
SN | Site Code Location corcIma
Capacity N E
1 | Quarry Site-1 Headworks 3915 cum 27°46'15.20" | 86°44'15.80"
2 | Quarry Site-2 Powerhouse 659 cu.m 27°46'15.00" | 86°4320.18"

(Source: CED, 2021)

e) Batching Plants and Aggregate Crushing Plants
The facilities for aggregate crushing and batching plants will be located at the headwork 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 temporary facilities to be demolished at the end of the
construction period.

B Materials and Equipment Transportation
Materials and equipment will be transported to site by a BIOAr.  means of transportation. As
the project area is lack of motorable road, air transp 2 , carrying of load by man
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2.10 PROJECT EQUIPMENT AND CIVIL WORKS

Project equipment includes mechanical and electrical. Mechanical includes penstock pipe,
turbine and governor. On the same way the electrical works or equipment are generators,
transformers, transmission and distribution lines and switchyard. The civil works includes
diversion weir, intake, gravel trap, approach canal, desanding basin cum forebay, anchor blocks
and powerhouse (Table 2).

2.10.1 DESCRIPTION OF LAND REQUIRED FOR THE PROJECT

An estimated land area of about 5.83 ha is required for construction of the project components
and provisioning for project facilities (Table 6).

Table 6: Estimated Land Requirement and Ownership for MKMHP

Land Area | Acquisition (Temporary or | Land
SN | Component {(Ha) Permanent) Ownership

1 | Headworks 0.054 Longterm Lease Public
Permanent for Private land Public (0.3380

2 | Penstock Alignment 0411 and Long Term Lease for ha} + Private
Public (0.0730 ha)

3 Powerl}ouse, Switchyard 0.055 Permanent Private

and Tailrace

4 | Spoil Disposal Sites 005 | Temporary (Short term Public
Lease)

5 | Quarry and Burrow Sites 0.39 E:an;g;’m (Short term Public

6 gorkshop and Material 0.08 Temporary(Short term Lease) Public

orage

7 | Project camps and offices 0.05 Long term Lease Public

8 | Transmission Lines 4.55 Temporary Public

9 | Electric pole Installation 0.008 Long Term Lease for Public Public

10 | Diversion weir 0.18 Long term Lease from BZCF Public

Total 5.83

All the public land required for headworks, penstock alignments spoil disposal sites, quarry
and burrow sites, workshop and materials storage, project camps and offices and electric pole
installation belongs to Himalaya Buffer Zone Community Forest while the public land required
for transmission lines has been used as foot trails. The transmission lines will be made
underground just beneath of the existing foot trails.

The private land belongs to 8 different families of the KPLRM-3 (Table 7).

Table 7: Private Land Qwners

SN | Name Plot No. Affected Land (m?) | Remarks
3 99.81 Tailrace
1 [ Pasang Sherpa 13 856.22 Power House
16 67.48 Penstock
2 | Fura Futi Sherpa 15 136.53 Penstock
3 | Ngawang Gele 17 14.46 Penstock
4 | Doma Sherpa 20 31141 Penstock
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SN | Name Plot No. Affected Land (m®) | Remarks
5 | Daali Sherpa 23 13.33 Penstock
6 | Kaji Sherpa 31 33.21 Penstock
7 | Pasang Temba Sherpa 32 87.5 Penstock
8 | Kami Dorji Sherpa 33 66.32 Penstock

Total 1686.27

(Source: Field Work, 2021)
Table 8: Details of Public land

Aequisition
Land (Tempora Land
SN | Component Kitta Number Area porary -Anc Land Use
(Ha) or Ownership
Permanent)
1 | Headworks 341 0.054 | Long-erm Public Forest
Lease
Penstock Long-Term . -
2 Alignment 12 0.338 Lease Public Forest
Spoil Temporary :
3 Disposal Sites i1 0.05 (Short term Public Forest
Lease)
Temporary
4 | guarry and 341 039 | (Shortterm |  Public Forest
urrow Sites
Lease)
Workshop Temporary
5 | and Material 12 0.08 {Short term Public Forest
Storage Lease)
Subproject
6 camps and 12 0.05 (LE ng term Public Forest
ease)
offices
115/5/11/240/2/
385/999981/151/
Transmission | 999999/36/144/ . s .
7 Lines 215/15/188/3/ 4.55 Temporary Public Trekking Trail
117/118/7160/
4/236/268/237177
Electric pole 5,240,385,2, Long Term
8 | rallution 999999,144, 0.008 Lease for Public Forest
215,15/188 Public
Long term
9 Weir 341 0.18 Lease from Public Forest/River
BZCF
Total 5.7

(Source: CED, 2021)

2.10.2 SUMMARY OF PROJECT STRUCTURES AND OPERATING REGIME
Basically there will be two types of structures- power generation and distribution. Generation

structures are confined from intake to powerhouse. Generation structures will be at Monjo
while distribution structures spreads from Muse to Monjo.
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Table 9: Pro'ect O eratin Re ime

2.10.3 CONSTRUCTION, OPERATION AND MAINTENANCE ACTIVITIES

2.10.3.1 Construction Activities

» Preparatory works: Land acquisition, Establishment of construction facilities and
Arrangement of burrow area of construction materials

» Civil works: Construction Activities of project components

* Hydromechanical works: Fabrication, transportation, erection and testing of gates,

trash racks, penstock pipes etc., Civil works for steel structures and then the

installation works.

Electromechanical works: Equipment installation

Transmission Line work

Commissioning of Power Plant

Institutional arrangement to implement ESMP and conduct

Continuation of consultations with stakeholders and functioning of G

2.10.3.2 Operation and Maintenance Activities

Trial Operation/Staff training;

Defect liability maintenance;

Adjustments and provisions;

Final Bills and Completion Certificates;

Review of output;

Availability Declarations;

& M Scheduling;

Continuation of consultations with stakeholders and functioning of GRM

2.10.4 HUMAN RESOURCES REQUIREMENTS (INCLUDING LOCAL AND
MIGRANT WORKFORCE)

It has been estimated that about a total of 250 unskilled and 100 skilled workers will 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:

. 4. i
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Table 10: Details of Human Resources

SN Category Number Remarks (__igrant/Local)
A Skilled Manpower 100 Migrant
1 Site Engineer 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 Manpower 250 Local
1 Camp Worker 10

2 Survey Helper 5

3 Mechanics helper 15

4 Watchman 2

3 Welder helper 10

6 Staff man 4

7 Tape man 4

8 Labor 200

(Source: CED, 2021)

2.10.5 CONSTRUCTION EQUIPMENT, MATERIALS AND OT ER SUPPLIES

(INCLUDING ESTIMATED NUMBERS/QUANTITIES)

Details of equipment required for execution of the proposed project has been given in Table

11.

Table 11: Construction Equipment
SN | Equipment Quantity
1 Jackhammer 3 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
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Estimated volumes 783.73 m® of concrete and stone masonry work of volume 287.53 m? are
estimated to be required for the project construction. The main construction materials and their
estimated quantity are presented in Table 12.

Table 12: Estimate of construction materials

SN Construction materials Quantity Source

1 Cement (bags) 9,500 Factory

2 Aggregate (m*) 900 Quarry Sites
3 Sand (m?) 850 Quarry Sites
4 Boulder Stone (m?) 2,200 Quarry Sites
5 Reinforcement Bars (ton) 63 Factory

(Source: CED, 2021)

2.10.6 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 construction camps.

2.10.7 WASTE GENERATION AND DISPOSAL (INCLUDING ESTIMATED
QUANTITIES)

About 500 cubic meters of spoils has been estimated to be generated due to excavation for
project component construction. Two disposal sites are proposed (Table 13).

Table 13: Proposed Spoil Disposal Sites for MKMHP

. ) Coordinate
SN | Site Code Location Capacity N E
1 | Spoil Deposit Site-1 Desilting Basin Area | 3915 cu.m | 27°46'15.25" | 86°44'15.02"
2 | Spoil Deposit Site-2 Powerhouse 659 cu.m | 27°46'15.00" | 86°43'20.18"

2.10.8 PROJECT IMPLEMENTATION SCHEDULE AND CONSTRUCTION WORK
PLAN

The proposed MKMHP will require an estimated time frame of about 18 months for completion
from the date of commencement to the date of commercial operation (Annex VII).
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CHAPTER3: METHODOLOGY OF DATA COLLECTION AND
ANALYSIS

This BES of Monjo Khola Mini Hydro Project has been prepared in accordance with the
methodology described in the Terms of Reference (ToR) approved by Khumbu Rural
Municipality on 25 Oct. 2021 (2078/07/08). The following methodologies have been applied
to collect baseline information and impact prediction:

The BES approach, methodology and procedure has been followed the provisions of the
Working Procedure for Brief Environmental Study and Initial Environmental Examination,
Khumbu Pasang Lhamu Rural Municipality 2078. Following approach and methodology has
been adopted during the BES report preparation.

3.1 LITERATURE REVIEW

The literature review process started at the beginning of the BES study and periodically carried
out during the study period till the stage of draft BES report preparation. In the beginning, the
approved ToR document for BES of Monjo Khola Mini Hydro Project was thoroughly studied
and reviewed, The Detailed Feasibility Study including Detail Engineering Design Report 2021
prepared by Communication and Energy Developers (CED) Pvt. Ltd. was reviewed and
consulted for technical information related to the project. Available published literature,
documents and maps (GoN's topographic map with scales 1: 50,000, land use maps, aerial
photographs, cadastral survey maps, Google maps etc.) related to the project area were also
reviewed. Previously studied environmental assessment reports of hydropower projects and
other related projects (EIA of Dudhkoshi 4 and 5) were looked into. Solukhumbu District
Profile, 2072 BS, Rural Municipality Profile of Khumbu Pansang Lhamu 2076 BS, reports
published by Central Bureau of Statistics (CBS) etc. were used for collecting existing rural
municipality and district level information on physical, biological and socio-economic
environment. Climate related data were sourced from Department of Hydrology and
Meteorology (D' ) and website (mateoblue.com). Other sources of information were SNP
Office, Department of National Parks and Wildlife Conservation (DNPWC), UNESCO,
RAMSAR, Birdlife International, WWF, [UCN, ICIMOD, other line agencies, related NGQs
and so on.

Topographic and Geological maps of the project area were reviewed to collect information
about land use, topography, geology and other features. Study of climate data of the study area
was done by analyzing the data of the nearest meteorological station and monitoring station.
Other information such as Hydrology and Sedimentation, Geology and Seismicity, Watershed
etc. will be collected referring from the secondary sources such as topographic, geological and
seismic hazard maps and project’s technical reports and data base of DHM etc.

Secondary data on forest and wildlife were also obtained from publications of the Ministry of
Forests and Environment (MOFE), SNP and DNPWC Office and other institutions and
research papers. District/Rural Municipality level socio-economic and cultural information
such as population of affected RM, household size, male-fernale ratio, infrastructures,
ethnicity, schools, development activities in the project area, festivals and cultural activities
were collected from Central Bureau of Statistics (CBS) publication, RM profiles, district
profiles and other available literatures.
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Relevant laws, acts, rules & regulation, policies, guidelines, strategies were reviewed in order
to avoid any form of non-compliance. The published literatures on the biomass, flora and fauna,
rare/endangered /protected species in and around the project area were reviewed, 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 Commitiee,
Sagarmatha National Park and Buffer Zone Community Forest User Groups were also
consulted to seek site-specific information of the project area. Furthermore, the local and
national institutions working in the project area were consulted to verify the project specific
information related to environmental and social aspects.

3.2 FIELD STUDY

The BES team conducted walk through survey at the proposed project and its surrounding for
the significant environmental features and made necessary measurements, inspect/observe and
discuss it with the local stakeholders during Nov. 2021. The information collection was
physical, biological, socio-economic and cultural aspects of the environment. Focus group
discussion/public hearing were also held in the nearby seltlement areas to generate the socio-
economic characteristics of the area.

The baseline information data are included to the followings as presented in following sub-
sections.

321 PHYSICAL ENVIRONMENT

In order to collect baseline information on the physical environment, field investigation along
the proposed project area was carried out. Land use patterns, topography and soil erosion were
carried out through direct observation and field mapping.

The methods employed for the data collection were indirect assessment of air quality; water
sample collection at two locations on 17 November 2021( 1 Mansir 2078 BS}— headworks
area of Monjo Khola Mini Hydro Project and drinking water supply at Monjo Settlement and
laboratory analysis on different parameters (six physical, nine chemical and one microbial
parameters) for water quality of river as well drinking water supply and direct observation &
measurements of sound pressure level at two locations (headworks and powerhouse) for noisc
quality using RT-911A Mini Sound Level Meter.

The slope stability and landslides, fan deposits and rock fall within the project area were studied
thorough site observation and on-site delineation in maps. Apart from the above information,
discussions were carried out with local communities to fill the information gaps such as
flooding events (using HYDEST method), glacier lake outburst flood (GLOF) events, seismic
history, landslide events and locations and land degradation process etc.

3.2.2 BIOLOGICAL ENVIRONMENT

Information on fauna, flora, protected, rare and endangered species and sensitive habitats in
the project areas were collected through site visit and transect walk survey. Existing situation
and possible impacts on wild fauna were studied in relation to risk of project implementation.
Forest inventory was done through purposive sampling with nested quadrate methods within
the project area to estimate number of tree and volume of timber to be cleared. Local people of
the project impact area were consulted to collect information  use and management of forest

I
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resources including availability and use of NTFPs as well as MAPs, cthno-botanical
importance of the plant species, problems encountered in use and management of forest
resources and the possible impacts of the project on the local flora. Agro-biodiversity of the
project area is recorded in a data sheet (Anmex VIII) through consultations with local
informants. Information on availability of fauna was also collected in consultation with local
informants, members of forest user groups and other knowledgeable locals. Interaction with
local people and photography consultation with local communities were done for wildlife
diversity. The loss of protected, rare and endangered species based on the CITES Appendix,
IUCN Red Data and Government of Nepal protected lists were enumerated in the field
throughout the project area.

Forest and Vegetation

Forest inventory was done with purposive sampling in the areas where project structures and
facilities will be made. Broadly the samplings were done in 3 sites— i) intake and headwork
site, ii} Penstock Alignment and iii) Tailrace Area

Plot Design:

Nested quadrate was prepared in each samplmg point. Initially 20x20 m? square shaped tree
plot was prepared for tree. Then 5x5 m? square plots for shrubs and 1x1m? square plots for
herbs were laid down at the center of 20x20 m? of tree plots (Figure 4.1). Thus 3 plots were
laid down in each sampling points. Altogether 27 sampling points were laid down. Thus, a total
area of 10,800 m? for tree, 675 m? for shrub and 27m? for herb were surveyed. All tree species
having DBH greater than 10 cm were considered within 20x20 m? pot. DBH and height of all
trees were measured with the help of DBH tape and clinometer respectively. Crown cover
percentage of trees within the sampling plots was estimated occularly for the determination of
stocking of forest. Number of all shrub species having height greater than 10 cm, and tree
species with less than 10 cm dBH and greater than 10 cm height were studied within nested
quadrate of 5x5 m’. Similarly, the number of all herb species and seedlings of shrub and tree
with height less than 10 cm were counted in 1x1 m? nested plot.

Stand Size:
The stand size classification is presented in Table 14. The classification has been modified
based on Forest Inventory Division (FSRC, 1995).

Table 14: Stand size classifications

Symbeol Stand Size DBH (cm)
1 Poles 10-25
2 Small saw timber >25 .50
"3 Large saw timber >50
Tree Volume:

Basal area and height were measured for calculation of standing trees trunk volume. This was
estimated as

B .
TreeVolume = rEIITIIITIEIeS (i)

Where, BA is basal area at 1.3-meter height, which is Ttr®. where r is radius (in meter) at [.3 m
height of the tree and H = height (in meter) of the tree (DoF 2061).
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Figure 1: Plot Design (Nested quadrate plot)

Timber and Fuelwood Volume:
Timber volume is calculated as follows (DoF 2061):

TimberVolume = TreeVolume X QualityofTree........o........ (i)

Where, tree volume is from eq. (i) and quality of tree is based on DoF 2061. If the tree is of 1*
class, tree volume is multiplied by 2/3, while 1/2 for 2™ class tree and 0 for 3" class tree.
Fuelwood volume is calculated as follows (DoF 2061):

Fuelwood Volume = Tree Volume X Quality of Tree + Branch Volume......... (i}

Where, tree volume is from eq. (i) and quality of tree is based on DoF 2061. If the tree is of 1*
class, tree volume is multiplied by1/3, while 1/2 for 2™ class tree and 1 for 3™ class 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 calculated using ratio of branch
to stem biomass and foliage to stem biomass for various species (HMGN, 1988).

Stem Biomass = TreeVolume X Tree Wood Density................. (iv)

Where, tree volume is from eq. (i), and tree wood density was obtained from various sources
such as DoF (2010), Sharma E.R. and Pukala T. (1990) and Master plan for forestry Sector
(1988).

Tree Biomass = Stem Biomass + Branch Biomass + Leaf Biomass................. (v)
Importance Value Index

The dominancy of any species in an area is estimated with respect to its importance 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.

Vi =RD+RF+RBAoOrRC...... .o vvrivvennne (V1)
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Where,

RD - Relative Density

RF= Relative Frequency

RBA = Relative Basal Area (for tree)

RC= Relative Coverage (for shrubs and herbs)

Density:

Shrub/Herb density is calculated as follows;

Density (No./ha) = ==X 100....cocricrrnriennn (vii)
Where,

I = Total number of individuals
A = Area of each sampling plot
N = Total number of plots

Relative Density (%) = = X100......oove. e (Vi)
Where, D = Density of an individual species; TD = Total density of all species

Frequency:
Frequency (%) = ExlOO ......................... (ix)

Where,
E = Encounter (Total Number of plots in which an individual species occurred)
N = Total number of plots

RelativeFrequency (%) = ==X100............ x)
Where, F = Frequency of an individual species; TF = Total frequency of all specics
Coverage:
Coverage (%) =Cl...coovirrirennniiniiininnnn (xi)
Where,
CI = Coverage of an individual species in a sampling plot
Relative Coverage (%) = %XIOO ............ (xii)
Where, TCI = Total coverage an individual species; TC = Total coverage of all species
Basal Area:
2
Basal Area (m?) = 3%- eee vee vae voe sve ven are ves ves <o (XATT)
Where,

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

Relative Basal Area (%) = == X100........ (xiii)

Where, TIBA = Total basai area of an individual tree; TBA = Total basal area of all trees
Wildlife and Avian Fauna

Information on wildlife (including mammalian and herpetofauna as well as amphibians and
avian fauna) of the project 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 within project’s impact area. Animals, reptiles and birds
spotted along the route and information on their habitat were recorded. Moreover. identification
of pug marks/footprints, droppings/pellets, ground digging and uprooting, tree scratching and
marking, animal remains such as skin, fur, feathers, a rcasses, dwellings such as nests,

-27- Page




r——

BES of Monjo Khola Mini Hydro Project

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 carried out whenever possible and photographs were
taken of uncollected items for the purpose of identification of specimens. Such information
was also validated by means of consultation with local informants. Special faunal record data
sheets were prepared and used to record faunal presence, their abundance and other associated
features in the project area (Annex IX). Additional information on animal presence,
movements issues and human wildlife conflicts were obtained by using indirect methods i.e.
discussions with a range of stakeholders that included focal people, BZCFUGs etc.

Fish

Initially consultations were done with locals about presence of fish in the Monjo Khola.
Nobody reported the presence of fish in the river which might be mainly due to high slope
gradient, altitude and extreme cold water. Therefore, samplings were not done for the presence

of fish.

3.2.3 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT

Data on socio-economic status and cultural aspects were collected from direct and indirect
impact areas. The methods utilized for collection of socio-economic data from the primary
sources include followings:

Household survey: Household (HH) survey of direct and indirect impact area were conducted
by using structured questionnaires to obtain baseline information on demographic and
educational status, ownership patterns and farm practices, energy sources, basic health
conditions, common diseases, etc. (Annex X). Focus Group Discussions with the peoples of
the concerned wards (such as buffer zone user’s group, ward office of RM, women groups etc.)
and local level agencies were carried out during the field survey to gather information on socio-
economic and cultural activities as well as customs & tradition of the project area communities.
Similarly, Settlement information was collected through Key Informants (Annex XI).

3.3 LABORATORY ANALYSIS OF COLLECTED SAMPLE OF WATER

The methods employed for the data collection were indirect assessment of air quality; water
sample collection at two locations— headworks area of Monjo Khola Mini Hydro Project and
drinking water supply at Monjo settlement and laboratory analysis on different parameters
(Annex XII). for water quality; and direct observation & measurements of sound pressure [evel
at two locations (headworks and powerhouse) for noise quality on 1% of Mansir 2078 BS.

3.4 ENVIRONMENTAL IMPACTS IDENTIFICATION, PREDICTION AND
EVALUATION METHODS

The information collected from different sources was processed and analyzed according to the
physical, biological, socio-economic and cultura! environment within the Zone of Influence
(Zol). The secondary data collected was used as the major source for verification and
crosschecking of primary data during the field survey. The generated information from the
primary sources were analyzed and tabulated. The likely impacts were assessed covering both
adverse and beneficial ones.
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Based on identification of the potential impacts, their predictions have been doine to forecast
the changes in local environment. Various methods have been adopted in impact predictions,
such as trend analysis, cause and effect relationship, expert judgment, etc. The environmental
impacts were evaluated on the basis of guidelines given in the National EIA Guidelines (1993),
based on the magnitude, extent and duration of the impact. Experts’ judgments and experiences
from the similar types of projects was adopted for the quantification of the impacts. If the
impact lasts up to 3 years,

it will be termed as short term (ST). If impact continues for 3 to 20 years, it will be termed as
medium term (MT) and if it lasts beyond 20 years it will be considered as long term (LT). The
impact which will occur inside the project will be termed as site specific (SS) and which goes
up to municipality level will be termed as local (Lo) and which goes up to more than two RMs
or Municipalities will be termed as regional (Ro). Similarly, the impact which is irreversible
will be termed as high (H), which is in partly recoverable in long run will be termed as moderate
(M) and which is reversible will be termed as low (L).

The impact which has direct effect will be termed as direct (D) and which has indirect effect
will be termed as indirect (I). For the impact evaluation the matrix method with numerical

ranking will be used for the quantitative ranking of the predicted impacts.

Table 15: 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 Short-Term 05

(Source: Nationat ELA Guidelines, 1993)

The cumulative scores on this analysis have been used to decide the significance of the impacts.
Table 16 below depicts the cumulative score of level of significance:

Table 16: Cumulative scores of level of significance

Total scores Significance of Impacts
Up to 44 Insignificant
45-74 Significant
Beyond 74 Very significant

{Source: National E1IA Guidelines, 1993)
3.5° PUBLIC PARTICIPATION AND INFORMATION DISCLOSURE

Consultation and discussions with locals were made at various times from the beginning of the
project. Most of the discussions were informal. Interaction with Women’s Group, BZCFUG,
monastery, health institution, school and other relevant stakeholders were made during
affixation of public hearing notice.

Similarly, a public hearing for the proposed Monjo Mini Hydro Project was done on 25" Kartik

2078. Before the public hearing program, a public notice was published in Arthik Abhiyan, a

National Daily Newspaper published from Kathmandu mentioning Time, Place and Date of

Public Hearing (Annex XIII). Similarly, a publicno ~ ¢ %_local FM was aired for the same
':'n‘ .-;1 ’
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program (Annex XIV). Public notice for public hearing was affixed in notice board of various
institutions and a deed of enquiry (muchulka) was collected from cach institution (Annex XV},
A total of 44 people participated in the public hearing. Meeting minute of the public hearing
has been prepared and presented in Annex XVI. Major issues raised during the public hearing
are as follows:

Table 17: Issues Raised during Public Hearing and Response from Proponent

SN | Issues/Concerns Raised Response and Commitment from
Proponent

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

their capacity and skills.

2 Investment Opportunities for | Opportunity for investment will be
Locals provided at appropriate time to locals.

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

4 Provision of free electricity for | This issue will be discussed with board
social and cuiltural institutions | members of the company and appropriate
such as school, Gumba etc. solution will be sort out,

5 As it seems that previous survey | Provision will be made to distribute
has not included the households of | electricity to each and every households
Geringma  and  Skangding, | from Jor Salle to Muse,
households from these settlements
should be involved in distribution
of electricity

6 Energy demand of each | Has already been collected.
households should be calculated.

7 Information has to be given to | Will be notified to locals in appropriate
locals how they get shares from | time.
proposed project,

8 Issues of private land should be | This issue will be addressed at mutual
settled down. understanding and negotiation.

9 There should be clear about the | Issues of existing old micro hydro
effects of projects on existing old | projects and peltric set will be addressed
micro hydro projects and peltric | with appropriate altemative.
set and  mechanism  of
settlement/management of these
issues

L= S
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After Public hearing, draft BES was prepared. Then, a public notice was prepared seeking
written suggestions, comments and concems from concerned stakeholders and public in the
given format of Annex 8 of Working Procedure for Brief Environmental Study and Initial
Environmental Examination, Khumbu Pasang Lhamu Rural Municipality 2078. The same
notice was published in “Arthik” National Daily News Paper (Annex XVIT). And the notice
was affixed at notice boards of public institutions of project area and a deed of enquiry
(muchulka) was collected (Annex XVIIID). Then recommendation letters were also collected
from concerned institutions {Annex XIX).
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CHAPTER 4: POLICY, STRATEGY, ACTS, RULES, DIRECTIVES,
STANDARDS, TREATY AND AGREEMENTS TO BE
CONSIDERED WHILE PREPARING THE REPORT

Federal Government of Nepal, Provincial Government, Province 1, and Khumbu Pasang
Lhamu Rural Municipality has adopted various acts, regulations and guidelines to ensure the
integration of development and conservation of environment. The BES study was guided by

=

= -.

=

the requirements and provisions of the following acts, rules and guidelines as applicable.:

Table 18: Relevant faw, regulations and policies

Acts/Regulations/ Relevant Details
SN -
Guidelines
It has ensured the provision of environmental protection and right
to live in clean environment, The article 30 (1) of the constitution
has granted ‘every person shall have the right to live in clean
environment’ as a fundamental right for the people while the
article 51 (f) (2) of the constitution in its Development policy
gives priority for under-developed regions for balanced,
environment-friendly, qualitative and sustainable physical
s infrastructure development. Similarly, Article 51 (g) (5) of the
1 Constitution of Nepal constitution in the conservation, management and use of natural
resources policy, negative impacts of industrialization and
physical development should be minimized for environmental
cleanliness and protection. It has also defined the right of working
area of Federal, Provincial and Local Government.
According to Constitution of Nepal, Local Level has right over
small hydropower project (Annex 8, SN. 19 of Constitution of
Nepal)
2 Plans, Policies and Strate
2.1 |Plan
The plan has emphasized for development of micro and small
211 Fifteenth Plan (FY hydropower for alternative energy promotion. It has expected to
T 2076/77-2080/81) generate 13 MW electricity through micro and small hydropower
development,
. o The first plan of the province has given the priority to increase
ll;lm. Periodic Plan of the electricity production up to 1500 MW at the end of the fiscal
rovince 1 (FY " .
year. It has envisioned that all the HHs will have access on
2076/77-2080/81 BS) . : . -
electricity. It has given high priority for renewal energy
(FY 2019/20-2023/24 d i th . 4 i
AD) engOpment in the areas where no national grid lines are
available.
212
The overall goal of the strategy and action plan is to enhance the
integrity of ecological systems by 2020, thereby contributing to
Nepal Biodiversi human well-being and sustainable development of the country.
pat Bt 4 It considers that haphazard development activity is becoming a
Strategy and Action . e e L A L
2.13 major threat to the biodiversity. Similarly, it has prioritized for
Plan 2071-2077 BS .
(2014-2020 A.D.) the promotion of hydropower energy to reduce the demand of
- firewood to protect forest. It also urges for the effective
implementation of enwronment assessment report for
conservation of biodiversityith Ola
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Rehabilitation Policy,
2071 BS (2015 AD)

Acts/Regulations/ Relevant Details
SN c1 s
Guidelines
The Nepal Environmental Policy and Action Plan (NEPAP)
endorsed in 1993 recognizes that a growing number of people are
Nepal Environmental exgo:v.e.d to polluthn from mdu§tr1al enterprises and deve!opn:ner}t
A : activities. The Action Plan for infrastructure development within
2.1.4 | Policy and Action Plan, L vy s
2050 B.S. (1993 A.D.) NEPAP recommends the finalization of draft EIA guidelines for
- " water resources, the development of EA guidelines for road
construction and the use of EA when designing hydroelectric
projects.
2.2 | Policy
National Occupational | The policy came to exist to ensure for the safety of workers
2.2.1 | Safety and Health through reduction of risks at works through appropriate
Policy, 2076 occupational health safety gears and better working condition.
GoN has endorsed the ‘National Environment Policy-2019' with
the goal to control pollution, manage wastes and promote
greenery so as to ensure citizens’ right to live in a fair and healthy
environment, [t has proposed 10 targets with 6 policies with
strategies and working policies for esh policy. The six policies are
I) Pollution Prevention, Control and Minimization, II)
Environmental Mainstreaming, II[) Environmental Justice. IV)
Public Participation, V) Sustainable Development and VI) Good
National Environmental | Governance, Research and Capacity Development It has ensured
2.2.2 | Policy 2076 B.S. for the participation of all three Governments while preparation
(2019 of policy, laws, implementation, monitoring and evaluation of
environment sector. It targets to lessen and prevent all types of
environment pollutions, manage wastes emanated from all sectors
including home, industry and service, expand parks and greenery
in urban area and ensure environment justice to the pollution
affected population. It has mentioned for mainstreaming the
environmental concerns in all phases of development works. [t
has mentioned the issues of adverse and beneficial impacts of
development works, and their monitoring and auditing.
The policy has long term goal to achieve universal access to
Renewable Energy clean, reliable and affordable renewable energy solutions by
223 Subsidy 2030. It has taken a strategy to encourage public-private sector
7 | Policy,2073B.S. (2016 | participation in the renewable energy technology. To promote
AD) renewable energy, it has clearly mentioned to provide subsidy in
different category as per districts of Nepal.
AEPC Gender Equality The policy came to }he existence for the mainstreaming of rural
. H women, poor, marginalized and vulnerable population, and
2.2.4 | and Social Inclusion TS . .
. excluded groups in utilization of various technologies of
Policy, 2075 (2018 AD) A
renewable energy to support for the livelihood enhancement.
S The policy was formulated to enhance public-private sector
Public-Private . : .
225 | Partnership Polic investment on development and operation of public
- p ¥ infrastructure services through the adoption of the PPP model
2072 (2015) . . )
for comprehensive socio-economic development.
With an aim to improve social and economic status of project
Land Acquisition, affected families by providing fair and adequate compensation,
226 Reseitlement and appropriate  resettlement and rehabilitation assistances/

allowances, the GoN has released Land Acquisition,
Rehabilitation and Resettlement Policy in 2015. The Policy
mission_is_to facilitate tifhely execution_(completicn)~of
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Acts/Regulations/

SN Guidelines

Relevant Details

development projects by minimizing adverse impacts on
economic, social and cultural aspects of affected families/people
and the project area. The Policy classifies projects on the basis of
numbers of families to be displaced such as;

i.  High risk project: Project that displaces (both physicai
and economic) 50 or more families in the mountain
region, 75 or more families in the hills and 100 or more
families in the Terai plains

li. Medium risk project: Project that displaces (both
physical and economic) less than 50 families in the
mountain region, less than 75 families in the hills and less
than 100 families in the Terai plains,

iii.  Low risk project: Projects with no physical displacement
Project with only economic displacement and None of
Affected person loose more than 10% of their productive
asset

Four approaches for land acquisition has to be adopted namely,
voluntary donation, direct negotiation, land development
program and expropriation (Use of eminent domain). The
proposed MKMHP falls under low risk project as per the
categorization of the Policy.

Rural Energy Policy

227 | 5063 BS (2006 AD)

GoN formulated the policy is to contribute to rural poverty
reduction and environmental conservation by ensuring access to
clean, reliable and appropriate energy in the rural areas. It has
taken strategy to encourage local groups and private sector to
distribute the electricity by producing the power up to 1000 kW
in rural areas.

Hydropower
2.2.8 | Development Policy,
2058 BS (2001 AD)

The main objective of Hydropower Development is to
generate/produce electric power at low cost by utilizing water
resources available within the country. And to supply/extend
reliable electricity service nationwide at reasonable price. Other
objectives are to develop hydropower as export orientated
commodity and also relate electrification with the economic
activities of the country.

Some of the highlights of Hydropower Development Policy 2001

are as follows:

* Develop small, medium, large and reservoir type projects
considering maximum and optimum benefit to the country
with minimum environmental consequences.

¢ Encourage local bodies, co-operatives and private sectors
participation with clear, simple and transparent rules and
regulation,

¢ Develop hydropower as an alternative to Bio and Thermal
energy with an aim to contribute in the environmental
protection.

* Encourage people’s participation in  hydropower
development with a view to dissemination of benefit at local
level also.

Render priority to Nepalese labour, skill and resources in

implementation of hydropower projects.
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Environmental and
2.2.9 | Social Safeguard Policy
of AEPC, 2018

AEPC has developed its social and environmental safeguard
principles to align with the International Finance Corporation’s
(IFC)Performance Standards (2012) with 7 principles as follows:
i. ESS Policy Principle 1: Asscssment and management of
environmental and social risks and impacts;
it. ESS Policy Principle 2: Biodiversity conservation and
sustainable management of living natural resources;
iii.  ESS Policy Principle 3: Human Rights;
iv. ESS Policy Principle 4: Labour and working conditions;
v.ESS Policy Principle 5: Community Health Safety and
Security;
vi.  ESS Policy Principle 6: Land acquisition and involuntary
resettlement;
vii.  ESS Policy Principle7: Resource efficiency and pollution
prevention
It has also provided Environmental and Social Management
Frameworks to categorize the project into A, B or C as per its
impact on environment and society. The proposed proposal has
been considered as A category project.

23 | Strategy

National Energy
2.3.1 | Efficiency Strategy,
2075

One of the objective of the strategy is to maintain environmental
balance and bring positive improvements in health by efficient
use of energy through the strategic intervention of establishment
of policy, legal and institutional frameworks for resources
management, resources mobilization, infrastructure development
and human resources development required 5 for energy
efficiency and develop national standards for energy efficiency
based on established international and regional standards as well
as to develop equipment and means for measuring energy
efficiency,

Water Resource
2.3.2 | Strategy, 2058 BS
(2002 AD)

Nepal has adopted National Water Resource Strategy taking a
holistic and systematic approach to develop and manage water
resources for sustainable use of resources ensuring conservation
and protection of the environment. This strategy underscores the
interdependencies between water resource development and
environment conservation, and has adopted environment
principles related, inter alia, to the integration of ecological
aspects at every level of hydropower development process,
conserve biodiversity, watersheds and adopt ecosystem approach.
The NWRS has a target of developing 820 MW of hydropower
by 2063/064 to meet the domestic demand at base case scenario
including export to the tune of 150 MW and achieve per capila
electricity consumption of 100KWh.

Act, Rules and
Regulations

31 | Act

Environment Protection
3.1.1 | Act, 2076 B.S. (2019
AD).

Any development project, before implementation, to pass through
environmental study report, which may be a Brief Environmental
Study, an [EE or an EIA depending upon the location, type and
size of the projects. [t h53 erLati the provision for the approval
agency of env1ronmey@

1 }‘m:p as per,prevailmg_a,,ws It hgs. §.
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also made provision for quality assurance of environmental study
reports. According to Clause 3-2-GA of Environment Protection
Act, 2019, for the development work or proposal falling under the
jurisdiction of local level, Brief Environmental Study (BES) or
Initial Environmental Examination (IEE) report should be to the
concemned body specified by local law and Environmental Impact
Assessment (EIA) report should be submitted to provincial
government body specified by state law. The proposed proposal
falls under the jurisdiction of Local Government.

3.1.2

Local Government
Operation Act, 2074
(2017)

It has been formulated to assist the local governments to make
clarification about their working area demarcation. Similarly,
Local Government Operation Act, 2074 BS has provided

authority for policy, law, standards, planning, implementation,
monitoring and regulatory works (WR=gE-3, 19 (R}, ). Thus

KPLRM has right to produce a generation license for the
proposed proposal.

Intergovernmental
Fiscal Arrangement
Act, 2074

It came into the existence for the financial sharing among three
level of government in Nepal. It has clearly stated the taxes may
levy by Federal Government, Provincial Government and Local
Government in Schedule 1, 2 and 3. It has also made the
provision of distribution of royalty from natural resources in
Schedule 4.

3.14

Act to Regulate and
Control on International
Trade in Endangered
Species of Wild Fauna
and Flora Act, 2074
(2016)

This acts states about the regulation and control of international
trade of such endangered flora and fauna species. The species are
protected by CITES against over exploitation and they are listed
in three CITES Appendices [, 1I, and III for different levels or
types of protection.

Muluki Criminal Code
Act, 2074(2017)

This law has been issued to maintain law and order in the
economic, social and cultural spheres in interests of the general
public in the country through ethics, morality, virtue and
goodness. It has the provision of penalty for various criminal
activities. It is relevant to the proposed proposal if any kinds of
criminal activities are prevalent.

3.16

National Civil Code
Act, 2074

This is the law that came into force in order to maintain morality,
decency, etiquette and convenience as well as economic interest
of the public by maintaining law and order in the country and
maintain harmonious relationship between various castes, races
and communities, by making just provisions in the economic,
social and cultural fields. [t has described the right of person in
different perspectives from marriage to property. It is also
relevant in terms of proposed proposal as implementation of the
proposal should not violate others® right and vice-versa. Clause
617 states that the tenure of lease contract lasts for forty years for
the construction, development and operation of infrastructure like
electricity generation. Clause 640 states about the age of person
engaging in the manual works. It states that a person under 16
years should not be forced to engage in physically challenging
works. Clause 641 states that workers should not be liable to work
more than 8 hours a day and 48 hours a week without ext,ral,fiﬁi.é-
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The Act clearly envisages about management of solid waste and
provision of licensing for management. In such case, the article
(7) on discharge of solid waste entails about the person,
organization that produces hazardous waste or chemical waste
shall have to manage such waste as prescribed (sub article 2). It
is restricted that nobody shall do or cause to do the work relating
to the solid waste management without obtaining license from the
Local Body as prescribed by article 13 of chapter, miscellaneous
sub article 1.

The preambie of this act explains that it is expedient to make
legal provisions for preventing the introduction, establishment,
prevalence and spread of pests while importing and exporting
plants and plant products, promoting trade in plants and plant
products by adopting appropriate measures for their effective
control.

The Act has made the provision of prohibition of engagement of
child in factory, mining and similar other risky work and to make
necessary provision for health. Child's safety and services and
facilities while engaging them in other work.

e——1

=

mE o o

Electricity Act governs the use of water for hydropower
generation, establishes a system of licensing, sets out the power
functions and duties of a license holder provides certain financial
incentives for the license holder and sets out the powers to the
government. It requires any person or corporate bodies to obtain
license prior to survey, generation, transmission or distribution of
electricity of more than 1000 KW. In article 24 of the Act, it
states that “While carrying out electricity generation,
transmission or distribution, it shall be carried out in such manner
that no substantial adverse effect be made on environment by way
of soil erosion, flood, landslide, air poliution etc.” Article 33 deals
with land acquisition. Licensed individuals can apply the
government to acquire land for the purpose of electricity
generation, transmission and distribution. The government shall
acquire the land for the stated objectives under existing
regulations the compensation incurred to acquire land and other
property shall be paid by the applicant.

Water Resource Act, 1992 is the umbrella Act governing water
resource management, which declares the order of priority of
water use, vests ownership of water in the State, provides for the
formation of water user associations, establishes a system of
licensing and prohibits water pollution. Article 19 (1) of the act
mentions that the government through notification in the Nepal
Gazette prescribe pollution tolerance limits for the water
resources. Similarly, article 19 (2) requires any person to abide
by the act not to pollute water resources beyond specified limit.
Atticle 20 states that while utilizing water resources, there should
not be significant adverse impact on the environment with regard
to soil erosion, flood, landslide and other similar cases. Articles
16, 19, 20 of the Act are also related to land acquisition.
According to article 16 (3), the government shalil, according to
existing laws, acquire-Jdw\for the licensed person or institution

SN Acts/Regulations/
Guidelines
Solid Waste
3.1.7 | Management Act, 2068
BS (2011 AD)
3.1.8 Plant Protection Act
%1 2064 (2007)
Child labor {(Prohibition
3.1.9 | and regularization) Act,
2056 BS (2000 AD)
3.1.1 | Electricity Act, 2049
0 | BS (1992AD)
3.1.1 | Water Resources Act,
1 | 2049 BS (1992AD)
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and any compensation in this regard shall be paid by the licensed
pErson.

Land Acquisition Act,
2034 (1977)

The Act aims at amending and consolidating current legislation
relevant to the acquisition of land. The Government may acquire
any land at any place for any public purpose, if it so deems
necessary, according to the procedure set out by this Act. To this
end it regulates the nomination of an officer responsible for
preliminary action in charge of the determination of the land area
to be acquired (through a survey, collection of samples of soil,
demarcation of land, installation of equipment), the determination
of the compensation and the submission of a report t0 the local
officer regarding the findings of preliminary action. After having
received the report, the local officer shall issue a notification
containing ail the particulars required (e.g. purpose of acquisition,
location of the land, terms of acquisition, piot number or
boundaries of the land, land area). Further provisions concem the
publication of said notice, the decision by the Zonal
Commissioner of complaints filed by the landowner, the
occupation of the land by the local officer, the criteria for the
determination of the compensation which shall be paid either in
cash or by allotment of other lands in exchange, if so, required by
the landowner.

National Parks and
wildlife Conservation
Act, 2029 BS
(1973AD)

This act governs the various activities inside the protected areas.
Schedule 1 relating to section 10 of this act provides the list of
protected wildlife, which is prohibited for hunting. According to
section 11, no person shall be permitted to hunt wildlife without
obtaining license. There will be punishment in terms of fine or
imprisonment or both if any person illegally kills or injures
wildlife within protected areas.

Aquatic Animal
Protection Act, 2017
BS (1960 AD)

This act mainly focuses on the protection and management of
aquatic ecology, aquatic fauna including fish and wetlands. This
act prohibits the use of poison or harmful chernicals or materials
in the water bodies or explosives to dismantle any embankment
with a view to catching or killing aquatic animals including fish.
However, there is no specific law for fishing and fisheries
management.

3.2

Ruleszegulations

3.2.1

Environment Protection
Regulation, 2077 (2020
AD)

This Regulation describes the details of the processes of level and
type of environment assessment of different projects as per
Schedule 1, 2 and 3. As per EPR 2020, Annex 3, KA-12, it is
mandatory conduct EIA for the proposed proposal of construction
of hydropower within National Park as the proposed project lies
in Sagarmatha National Park.

3.22

Labor Rules, 2075 BS
(2018 AD)

This regulation is intended to provide the rights, interesis and
benefits of workers, to develop good labor relations by clearly
defining the rights and duties of workers and employers, and 10
increase the productivity ending all forms of labor exploitation.

3.24

Electricity Regulatory
Commission Rules,
2075

GoN has made these rules as per Electricity Regulatory
Commission Act-2017 to clarify the key functions and duties of
the Commission, and provide a more focused list of action points,
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mandatory requirements and guidance for the Commission on
distribution lines, tariff management and electricity quality.

3.2.5

Solid Waste
Management
Regulation, 2070

Solid waste management rules 2070 BS have been issued by the
Government of Nepal using the power conferred by section 50 of
the Solid Waste Management Act 2068. Rule 3 of this Rules
enforced the segregation and management of the solid waste. Sub
rule 1 of this rule stipulates the segregation of solid waste at least
organic and inorganic solid waste at its source under section 6
have to management and segregation of harmful and chemical
waste separately, The responsibility of managing of the chemical
and harmful solid waste under sub rulel shall be a concem
generator. Rule 4 of this rules endorsed the discharge the solid
waste as comfortable manner for transportation, processing and
final discharge by take in to account the possible adverse effect
on the public health and environment and the ways of reduction
of such effect.

3.2.6

Plant Protection Rules,
2067 BS (2010 AD)

It prescribes terms and restrictions relating to the trafficking and
use of plants and plant products, biological control agents and
beneficial organisms.

3.27

Child Labor
(Prohibition and
Regulation) Rules,
2063 BS (2006 AD)

GoN has prepared this rule as per provision of Child
Labour(Prohibition and Regulation} Act, 2056 (1999 A.D). It
details out various conditional arrangements for child labour use
and other legal provisions related with child labour.

3.2.8

Conservation Area
Management Rules,
2053

Tt was promulgated by the GoN pursuant to section 33 of the
NPWCA provides institutional framework, systems, mechanisms
and processes (management modality) for the management of the
Conservation Area, It authorizes National park to establish
headquarters for the management and the development of the
conservation area (Rule 4), divide the area into different sub-areas
(Ilakas) as per the need, and establish Unit Conservation Officers
and other staff as necessary. As the project is in National Park, it
attracts the rules.

3.2.9

Buffer Zone
Management
Regulation, 2052

If any actions being operating or to be operated within or outside
the buffer zone, have or wit, have the negative impact on the land
use, public health, natural environment and natural resources
conservation, the warden may on the recommendation of the
users’ committee give an order to the concemed person or
institution to stop such activities immediately or to mitigate the
impacts. After necessary investigation on the application tendered
under the Sub—Rule (1), the warden may hand over such buffer
religious forest as demanded by the applicant, or with necessary
amendment to the religious authority, group, or community with
a certificate under the Appendix—6. Provision should be made
s0 as not to affect the right of the traditional users while handing
over such forest. If the Ministry wishes to operate any services or
amenities within the buffer zone through any person according to
the Section—6 of the Act, it shall publish a bid tender notice in
major newspapers giving at least 35 days’ notice with necessary
specifications of such services or amenities and the terms and
conditions of the operation, and it shall also mention the office or

official for the submpisgigi-ihe opening date and time of the bid
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tender in such a bid notice. Any religious authority, group or
community willing to develop, conserve and utilize any religious
place situated in the buffer zone from ancient time or the
peripheral forest of such place will have to give an application in
accordance with Appendix—35 to the warden by describing the
area, boundaries and programs to be carried out in such a forest.

Rule 65 of the Forest Regulation stipulates that in case the
execution of any project having national priority in any forest area
causes any loss or harm to any local, individual, or community,
the proponents of the project itself shall bear the amount of
compensation to be paid. Similarly, the entire expenses required
for the harvesting, logging and transporting of the forest products
in a forest area will be borne by the proponents of the projects.

Section (&) of Article 12 and section (&) of Article 13 of

Electricity Regulation 1992 are important from environmental
viewpoint, The Environmental Impact Assessment report will
address the environmental issues, measures required to mitigate
the significant adverse impacts. This regulation has also made
provision for the formation of Compensation Fixation Committee
for compensation of the land required for the project.

P
—_—

It is mandatory under Rule 17 (e) of the regulation that any person
or corporate body, who desires to obtain a license for utilization
of water resources must state in his application that appropriate
measures will be taken to lessen the adverse effects due to the
project on the overall environment. Measures are to be taken for
the conservation of aquatic life and water environment and for
mitigating social and economic effects of the project in the
concerned area.

It explains about the protection and conservation of National Park
located in Himalayan region of Nepal. It includes the do and
don’ts inside a National Park. Harm to any wildlife animals, birds
or fishes as well as trees/plants are not allowed but feeding birds
and fishing after permission of the national park is allowed. Any
kind of pollution such as solid waste, liquid waste as well as noise
pollution is restricted in this area. But, development works can be
done taking permission with government.

The rules prohibits any activities inside the protected area without
permission from the authorized persons including hunting,
damaging any form of wildlife, building or occupying any form
of shelter, hut or house, occupying, clearing or cultivating land,
pasturing domesticated livestock, damaging, felling or removing
any trees, shrubs of forest products and setting of forest fire,
mining and removing stone, minerals, creating earth works using
explosives, using immunization or poisons, block, diverting river
OF streams.

GoN by virtue of the power conferred by Rule 94A of the
Electricity Regulation 2050 (1993) issued the Directive Relating
to Licensing of Power Projects 2075 ("Directive") replacing the
previous Directives Relating to Licensing of Power Projects
2073 (2017). This directive has set various provisions on survey

SN Acts/Regulations/
Guidelines
3.2.1 | Forest Regulations,
0 | 2051 BS (1995 AD)
3.2.1 | Electricity Rules, 2050
1] BS{1993)
3.2.1 Water Resources
’ '2 Regulations, 2050 BS
(1993 AD)
3.2.1 | Himali National Park
3 | Rule, 2036
National Parks and
3.2.1 | wildlife Conservation
4 | Rules, 2030 BS (1974
AD)
4 Guidelines/Manuals/D
irectives
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well as issuing license of generation, transmission or
distribution or license amendment and its cancellation,

4.1

Directive Relating to
Licensing of Power
Projects 2075

GoN by virtue of the power conferred by Rule 94A of the
Electricity Regulation 2050 (1993) issued the Directive Relating
to Licensing of Power Projects 2075 ("Directive”) replacing the
previous Directives Relating to Licensing of Power Projects
2073 (2017). This directive has set various provisions on survey
license of electricity generation, transmission and distribution as
well as issuing license of generation, transmission or
distribution or license amendment and its cancellation.

4.2

Hydropower
Environmental Impact
Assessment Manual,
2075 (2018)

Ministry of Forests & Environment has prepared this manual, in
line with the National Environmental Impact Assessment
Guideline. It has undergone extensive gap analysis of existing
Nepali EIA related documents and legislation followed by a series
of multi-stakeholder participatory processes in order to assist
hydropower companies conduct better EIAs that meet
international standards and aid the Government with the review
and approval process.

The Manual has been designed in a format that is user-friendly
and aims to guide practitioners, regulators and developers in the
industry understand in detail the importance of several existing
gaps like meaningful engagement of stakeholders, adequate
definition of areas of influence and study areas, sufficient
identification of baseline studies, knowledge on identifying and
quantifying impacts, need of precision on impact predictions, and
suitable alternatives analysis.

i S e

43

Working Policy on
constructing and
operating physical
infrastructures in
Protected Area 2065
(2008)

If any activity that has been conducted or to be conducted outside
of the National Park or Conservation Area has to release such
guantum of water which is higher of either at least ten per cent of
the minimum monthly average discharge of the river/stream or
the minimum required quantum as identified in the environmental
impact assessment study report. Similarly, any activity that has
been conducted or to be conducted within to the National Park or
Conservation Area has to release such quantum of water which is
higher of either at least fifty per cent of the minimum monthly
average discharge of the river/stream or the minimum required
quantum as identified in the environmental impact assessment
study report. Legal provisions shall be made to prevent adverse
effects on the availability of water or water right of the projects
for which license is not required or being operated after obtaining
the license. The view of environment conservation will be
required to plant and rectify 25 trees in the form of a single tree
cut or removed. The public, public or service within the
conservation area will be used without pre-approval of the
organization for the purposes of public tree plantation (except for
the purpose of planting local species).

44

Community Forest
Inventory Guidelines,
2061 BS (2003 AD)

The guideline for inventory of community forests advice to
classify the forest into timber trees, pole size trees and
regeneration on the basis of diameter. [t has recommended using
25 m X 20 m size of quadrat for timber trees, 10 m x10 m for shrub
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community forest. Plants having DBH (Diameter at Breast
Height, i.e. 1.3 m above ground) greater than 30 cm is considered
as trees. Trees having DBH between 10 to 299 cm are
categorized as poles and plants having less than 10 cm DBH and
more than one-meter height belongs to sapling and plants having
height of less than one meter categorized as seedlings. The
guidelines provided the methods of calculating volume of timber
and fuel wood. The guideline also advises to stratify the large
areas in the hills and mountains to eliminate variations in slope
aspects etc. After stratification, area of each stratum could be
calculated.
The guideline provides clear directions about the process of
conducting EIA. This guideline makes EIA in Nepal legally
mandatory and contains process for ensuring public involvement
during the preparation of EIA report. It calls for information
regarding identification of physical, biological, socio-economic
and cultural impacts. Impacts ranking method also suggested in
this guideline. It stresses the inclusion of mitigation measures to
avoid, minimize and mitigate adverse impacts and maximize
National EIA beneficial impacts resulting from the development project and
4.5 { Guidelines, 2050 BS monitoring & environmental auditing in the EIA report. Its
(1993 AD) revision in 1997 calls for the ensuring local people’s
participation, collection of relevant information, identifying
major issues of public concerns, evaluate them and establishing
priorities for EIA study. These guidelines further provide
guidance to project proponent on integrating environmental
mitigation measures, particularly on the management of quarries,
borrow pits, stockpiling of materials and spoil disposal, operation
of the work camps, earthworks and slope stabilization, location
of stone crushing plants, etc.
Guideline on It is the guideline prepared by Nepal Rastra Bank for Banks and
Environmental & Financial Institutions those providing loans for development
Sacial Risk activities. The guideline helps to assess environmental and social
4.6 | Management {ESRM) | risks and their management, The guideline has the exclusion lists
For Banks And of activities in which banks and financial institutions cannot
Financial Institutions, | provide the loan, The guideline is also relevant to the proposed
May 2018 proposal as it has to take loan from the Bank.
Working
5 Procedures/fWork
Plan
. Khumbu Pasang Lhamu Rural Municipality brought this working
WOl'kl-l'lg Procedure procedure to make environmentally friendly development within
for Brief the rural municipality. IT has detailed out all the requirements for
Environmental Study | environmental assessments for the developments works under its
and Initial jurisdiction. It has categorized the development works requiring
5.1 | Environmental BES and [EE, and approval process. As per threshold  of
Examination, environmental study of possible proposals of rural municipality
Khumbu Pasang jurisdiction given in Annex 1 of the Working Procedure for Brief
Lhamu Rural Environmental Study and Initial Environmental Examination,
Municipality 2078 Khumbu Pasang Lhamu Rural Municipality 2078, ?;_S&‘_is
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generating electricity less than 1 megawatt (MW) within buffer
zone. On the same way, as per Annex 1, KA-8 of EPR 2020, BES
is required to those proposals using up to 1 ha of forest area, forest
conservation area, conservation area, buffer zone and forest of
environmental conservation area except for transmission line.
Same thing has been mentioned in Annex 1 of Working
Procedure for Brief Environmental Study and [Initial
Environmental Examination, Khumbu Pasang Lhamu Rural
Municipality 2078.

5.2

Working Procedure for
the Use of National
Forest Area for
National Priority
Project, 2017

Realizing the need to manage the provision in relation with giving
approval to use forest area for operation of national priority
projects, Government of Nepal has endorsed this “Working
Procedures relating to use of National Forest Area for Projects of
National Priority, 2017” under provisions stipulated in Clause 68
(1) of the Forest Act, 1992. This working procedure supersedes
the previous “Working Procedures relating to use of National
Forest Area for other purposes, 2006”.,

Section 3 (1) of this procedure requires Ministry (concerning to
specific national priority project) to carry out feasibility study and
alternatives of the project avoiding the national forest to the
extent possible. However, as per the provision of Section 3 (2), if
such study carried out in accordance with Section 3 (1) requires
use of forest area, then the alternative requiring minimum forest
area or clearance of minimum number of trees and vegetation
shall be selected.

Section 4 (1) of the Procedures provisions need of preparation of
an Initial Environmental Examination or an Environmental
Impact Assessment Report relating to environmental impacts of
such project which requires forest area for its implementation in
accordance with the prevalent Environment Protection Act and
Environment Protection Regulation. If the investigation carried
out in accordance with Section 4 (2) reveals implementation of
the project causes impacts on the environment, then the
concerned Ministry shall prepare a report incorporating
mitigation measures to minimize such impacts along with
environmental management plans for the project. Section 4 (4)
requires concerned Ministry to take approval from the Ministry
of Forests and Environment prior approval of the IEE or EIA
reports in accordance with prevalent law for the projects requiring
national forest area.

Section 5 (1) describes the procedures to submit application for
the use of national forest areas. Section 10 explains provisions
relating to compensatory plantation and requires 25 saplings to be
planted for loss of a tree. As per Section 11, the project shall pay
annual lease amount for temporary occupancy of national forest
at the rate fixed for leasehold forests as per Schedule 20 of Forest
Regulations, 1993,

Section 12 of the Procedure mandates the project to implement
mitigation measures mentioned in IEE or EIA report of the
project and the cost for such measures shall be bome by the
project itself. e
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53

Renewable Energy
Subsidy Delivery
Mechanism 2016

AEPC has prepared the mechanism as per mandate given by
Renewable Energy Subsidy Policy 2073 BS. Tt has spel] out the
detail mechanism of subsidy delivery mechanism in context of
renewable energy provided by GoN. As the proposed proposal is
also a program of AEPC under renewable energy, it is certainly
relevant to the proposed project.

Standards

6.1

National Ambient Air
Quality Standard, 2012

National Ambient Air Quality Standard is established for various
parameters such as TSP, PM, Sulphur Dioxide, Nitrogen
Dioxide, Carbon Monoxide, Lead, Benzene, PM,s and Ozone.
The standard states that the maximum concentration stated for
averaging time of 24 hours for TSP, PM,p, Sulphur Dioxide,
Nitrogen Dioxide, and PMz5 and the maximum concentration
stated for averaging time of 8 hours for Carbon Monoxide and
Qzone should be under standard limit for at [east 95% duration
for one fiscal year and should not exceed maximum concentration
for 18 days in 365 days. No any parameters shall exceed its
maximum conceniration limit for two consecutive days within
one year

6.2

National Noise Quality
Standard, 2012

National Standard for Sound Quality is established as per Rule 15
of Environment Protection Rules, 2054. The maximum limit of
sound for city and residential area is 55 decibels for daytime and
50 decibels for night hours. Whereas for the industrial area, the
maximum limit of sound is 75 decibels for daytime and 70
decibels for night hours. Further, for the peace zone, the
maximum limit of sound is 50 decibels for daytime and 40
decibels for night hours.

6.3

Standards for Emission
from in-use and
Imported Diesel
Generators, 2012

The MoSTE (now MOoFE) introduced in October 2012 the
National Diesel Generator Emission Standard (NDGES) for new
and in-use diesel generators with a capacity of 8 kW-560 kW
(under the 1997 Environment Protection Act). In doing so they
followed the Indian standards for construction equipment rather
than for diesel generator sets. Hence, the Nepal emission
standards for new and in-use diesel gensets are less stringent than
in India. The emissions standards set for new diesel generator
imports is equivalent to Bharat Stage III standards and, for in-use
diesel generators, is equivalent to Bharat Stage II. The emissions
limits are set for four major pollutants: CO, HC, NOx, and PM.
The emissions limit for PM for new DG sets less than 19 kW is
0.80 g/kWh; for 19 to <37 kW, the emissions limit is 0.60 g/kWh;
for 37 to <75, it is 0.40 g/kWh; for 75 to <130 kW, it is 0.30
g/kWh; and for 130 to <560 kW, it is 0.20 g/kWh. MoSTE has
not yet been able to monitor the compliance of emissions
standards for new and in-use DG sets.

6.4

Tolerance Limits for
Industrial Effluents to
be Discharged into
Inland Surface Waters,
2003

The Ministry of Environment has set tolerance limits for the
industrial effluents to be discharged into the inland surface water.
Since the project is considered as an industry it will have to
comply with the tolerance limits set in the standard prior to the
discharge of the effluents into the inland surface water during the
construction and operation period.
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SN

Acts/Regulations/
Guidelines

Relevant Details

World Bank ESS
Instruments

7.1

Operation Manual

Environmental
Assessment EA (OP/BP
4.01)

The policy is to ensure that Bank financed projects are
environmentally sound and sustainable. As per the policy, an
integrated Environmental Screening and Environmental
Assessment (EA) with Environmental and Social Management
Plan (ESMP) has to be prepared or developed to manage
environmental risks and maximize environmental and social
benefits wherever applicable.

7.1.2

Natural Habitats
(OF/BP 4.04)

The policy is to support the protection, maintenance and
rehabilitation of natural habitats in its project financing, as well
as policy dialogue and analytical work. The Bank also expects the
Borrowers to apply a precautionary approach to natural resources
management to ensure environmentally sustainable development.
Here the policy is triggered by the Project due to activity requiring
land of buffer zone of SNP for implementation of the proposed

proposal.

Physical and Cultural
Resources (OP/BP 4.11)

This policy is to assist in the preservation of cultural property,
historical, religious and unique natural value-this includes
remains left by previous human inhabitants and unique
environment features, as well as in the protection and
enhancement of cultural properties encountered in Bank-
financed project. [t may be triggered by the project as the proposal
has to be implemented in SNP where Sherpa communities reside
with their cultural, historical, religious and unique natural value;
and SNP has unique environment features.

7.1.4

Involuntary
Resettlement (OP/BP
4.12)

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; community
participation in planning and implementing resettlement; and to
provide assistance to affected people, regardless of the legality of
title of land. This policy may not be attracted as the proposed
proposal does not acquire any land displacing the people.

7.1.5

Indigenous People
(OP/BP 4.20)

This policy aims to protect the dignity, right and cultural
uniqueness of indigenous people to ensure their participation in
project design and implementation, do not suffer from
development activities; that they receive social and economic
benefits. This policy is relevant to the proposed proposal as SNP
and its BZ is the home of Sherpa Community.

7.1.6

Forests {(OP/BP 4.36)

This policy aims to protect the forest in project design and
implementation, do not harm from development activities; that
they receive ecological benefits. This policy is relevant to the
proposed proposal as the proposal lies in BZCF of SNP,

International
Instruments

2.1

The United Nations
Declaration on the
Rights of Indigenous

It has established a universal framework of minimum standards
for the survival, dignity and well-being of the indigenous peoples

of the world and it elaborates on existing human rights standardsh_

and fundamental freedoms

ply to the sgecn" c snua’uon 3k
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SN

Acts/Regulations/
Guidelines

Relevant Details

Peoples, UNDRIP,
2007

of indigenous peoples. Significantly, in Article 3 the UNDRIP
recogrtizes Indigenous peoples’ right to self-determination, which
includes the right “to freely determine their political status and
freely pursue their economic, social and cultural development.”
Article 4 affirms Indigenous peoples’ right “to autenomy or seif-
government in matters relating to their internal and local affairs,”
and Article 5 protects their right “to maintain and strengthen their
distingt political, legal, economic, social and cultural
institutions.” Article 26 states that “Indigenous peoples have the
right to the lands, territories and resources which they have
traditionally owned, occupied or otherwise used or acquired,” and
it directs states to give legal recognition to these territories

82

International Labour
Organization
Convention, 1998

It is the Declaration on Fundamental Principles and Rights at
Work in 1998.

8.3

Convention on
Biological Diversity
(CBD), 1992

Nepal signed the Convention on Biological Diversity {(CBD)
during the Earth Summit in June 1992; ratified it in the fall of
1593; and it has entered into force since 21 February 1994. Nepal
is committed to implementation of the convention. The Forest
Act, 1993, Forest Rules, 1995, EPA, 1997 and EPR 1997 are
enforced by GoN in response to CBD. As the state is fully
committed to conserve its biodiversity, the proposed project
being an entity of state itself is also full-heartedly committed to
conserve biodiversity in and around project area.

8.4

Concerning Indigenous
and Tribal Peoples in
Independent Countries,
1991 Convention

(No.169)

Article 7 of the convention provides the right to the indigenous
and tribal people to decide their own priorities for the process of
development. However, for the national development plans and
programs, it mandates consultation with them in the formulation
of the plans and programs. Article 12, 13, 14 and 15 safeguards
rights of the indigenous people in the land and natural resources
in territories traditionally occupied by them. In the event that the
state retains the right of the natural resources in their territories,
it mandates formulation of special provisions under the state
legislation for participation in the decision-making process and
resettlement process with full compensation of the resulting loss
or injury (Article 16). As Nepal is signatory of the convention
will have to comply the provisions stipulated in the conventions,
if the project is to impact the safeguard rights of the indigenous
people.

85

World Heritage
Convention, 1975

This convention has been adopted to address the threats to the
world’s cultural and natural heritages by traditional/natural decay
and socio-economical changes occurring globally. The
Sagarmatha National Park of Nepal parts of which, this project
will be implemented within has been designated as World
Heritage Site based upon the criteria VII (UNESCO, 1979for its
superlative natural phenomena or areas of exceptional natural
beauty and aesthetic importance,

The convention with total of 38 articles defines and describes
World Heritage Sites, responsibilities of parties for protection,
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Acts/Regulations/
Guidelines

Relevant Details

also addresses study and research, Cooperation and F unding
related to World Heritage Sites.

The article 1 and 2 define cultural and natural heritage sites.
Article 5 urges the parties to adopt a policy which aim to give
functional life to community with integration of protection and if
required establishment of multiple services that assure
conservation. Parties are bound to report periodically the status of
world heritage sites including the threats and dangers posed by
traditional decays, changing socio-economic status and natural
disasters (article 11). Article 17 considers encouraging
establishment of national, public or private foundations or
associations that could contribute to the efforts of protection and
conservation of heritage sites. Article 34 of the convention
mentions that if the heritage sites belong to any federal
Jurisdiction, the role of that state or province towards the heritage
site shall equally be that of the nation to which the state belongs.
Any project in a world heritage site requires World Heritage
Impact Analysis to be integrated in the EIA of the project. The
guideline is given as per the IUCN's advice notes (IUCN, 2013
a).

8.6

Convention on
International Trade in
Endangered Species of
Wild Fauna and Flora
(CITES), (1973
amended 1979)

The convention classifies species according to criteria where
access or control is important (e.g. I-species threatened with
extinction, II-species which could become endangered; IlI-
species that are protected; E- Endangered; V- Vulnerable, R-Rare
(CITES 1983)). The project will have to minimize impacts to the
species as far as possible.
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CHAPTER 5:  EXISTING ENVIRONMENTAL CONDITION

3.1 PHYSICAL ENVIRONMENT
5.1.1 TOPOGRAPHY

Topographically the project area is rugged and undulated. The topography of the project arca
is of gentle to steep slope. The headworks lie in narrow river valley of Monjo Khola. The hill
slope is steep. Monjo Khola Mini Hydro Project runs through steep to mild slope rock before
some cultivated land at Monjo village. Powerhouse area is somewhat flat area, river terrace
made by Dudh Koshi River,

5.1.2 GEOLOGY AND SOIL TYPE

The project area is located at around the boundary of Higher and Trans Himalaya Zone. This
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 Gneisses, schists
and marbles of the Higher Himalayan Zone and Tethyan sediments (limestore, shale, sandstone
etc.) belonging to the Tibetan-Tethys Zone.

The project area geologically lies on the Trans and Higher Himalayan Crystalline Zone in the
eastern part of Nepal. The project area possesses the high-grade metamorphic rocks. The
project site falls within the Khumbu Migmatite Schuppe Zone. This zone is distributed widely
in the upper reaches of the Bhote Koshi Khola and Dudh Koshi, occupying the main part of the
crystalline Schuppen in this region.
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5.1.2.1 Geology of the Headworks Area

The diversion weir is located at narrow valley of Monjo Khola with bedrock at right bank and
colluvium on the left bank. The bedrock at right bank consist of planar, parallel, continuous,
slightly weathered, medium to thickly foliated, coarse grained, dark grey to white 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 direction. The left bank facing 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 gneiss with sand. Most
dominant proportion (about 60%) is of boulder and cobble . The pebble, gravel and sand
deposit constitute the remaining proportion.

5.1.2.2 Geology of Water Conveyance

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 colluvial soil and some forest, The 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 the soil and 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
Monjo 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 downstream, 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.

5.1.2.3 Geology of the Powerhouse Area and Tailrace

The power house site is located at downhill slope of Monjo village and 20 m upslope from
Dudhkosi River. The power house lies above alluvial soil composed of loose, subrounded to
rounded, gravel of gneiss with sand and silt. The thickness of soil is expected to be 20 t 25 m
according to field observation.

5.1.2.4 Geology of the Transmission and Distribution Lines

The geology along transmission and distribution 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 colluvial soil and some forest. The rocks along
the transmission lines is mainly gneiss. 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 foot trails.
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5.1.3 SEISMICITY EVALUATION

Himalayas, the Nepal Himalaya also falls in active seismic zone. Furthermore, the existence ol
tectonic features such as Main Central Thrust (MCT), Main Boundary Thrust (MBT) and
Himalayan Frontal Fault (HFF) further increases the extent of seismic risk. 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 the Qouth-Central Tibet. The intermediate
earthquakes have occurred mostly in three jocalities associated with intense shallow focus
activity: Western Nepal, north-northeast of Mount Everest, and north of the ITS along 88 1.
The medium size earthquakes (mb> 6) in Himalayan thrusts occur at deeper levels as compared
to the similar magnitude earthquakes at shallowest jevel in the adjoining Tibet region.
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Map 7: Seismic Map (1803-2006) of Nepal and Seismic Zoning its adjoining Region in Nepal
Himalaya.

(MCT, MBT, MET and ITS are the major tectonic features in the regit

The project area falls in the Class (C) (Map 7) having high seismic risk. Considering the
historical and recent earthquake and design parameter of Upper Karnali project and Arun 3
Hydropower Project, the Seismic coefficient for Monjo Khola Mini Hydropower Project 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 0.30g for the projec!
and a value of 0.18g may be appropriate as Design Base Earthquake (DBE). Further detail.
for these parameters need to be verified during detailed design phase. The recommended valu
for MCE of 0.30g has been considered to be sufficient to use for the detail design purpose.
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Figure 3: Average Minimum and Maximum Temperature
(Source: meteoblue.com)

5.1.4.3 Stream Flow

The discharge measured on 5% March 2020 was 447 lps (CED 2021). Medium Irrigation Project
(MIP) has been considered for estimating design discharge at 80% flow exceedance. As per
existing rules and regulations, 10% down-stream release of lowest flow is mandatory.
Moreover 5% of design discharge as seepage and evaporation loss are also considered after
river diversion.

Table 21: Monthly River Discharge and Design Discharge

Monthly Q Diverted after Q after Design in LPS
River 10% D/S release | 5% loss discharge

Discharge (Qa)
January 0.731 0.701 0.673 0.560 560
February 0.549 0.518 0.490 0.490 490
March 0.396 0.366 0.338 0.338 338
April 0.305 0.274 0.246 0.246 246
May 0.792 0.762 0.734 0.560 560
June 1.829 1.798 1,770 0.560 560
July 4419 4389 4.361 0.560 560
August 7.619 7.589 7.561 0.560 560
September 5.029 4998 4.970 0.560 560
October 2.438 2.408 2.380 0.560 560
November 1.250 1.219 1.191 0.560 560
December 0.945 0914 0.886 0.560 560

(Source CED 2021)

5.1.4.4 Design Flood

There is no any flood data of Monjo Khola. To ensure that design structures are safe from flood
and to estimate flow for river diversion during construction, extreme flood has been calculated.
This flood value is calculated using HYDEST. Instantaneous peak flood with a return period
of 100-year adopted as design flood for power house region and is calculated as 31 m*/se while
it is 15 m*/sec for Monjo Khola (CED 2021).
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5.1.4.5 Basin Characteristics

The Monjo Khola starts from Kyasar Glacier and flows from east to west direction. It then
mergers with Dudh Koshi river at Monjo. It 1s a snow fed perennial river with maximum
catchment elevation of 6628 m while mimmum elevation of catchment being 2959 m.

The intake is located at elevation of 2959 m The total catchment area is 43.26 km?2. Out of the
total catchment 43.53% of the catchment lies in permanent snowline above 5000 m. Major
portion of the total catchment,56.47%0 lies on temporary snow line above 2900 m and below
5000 m, Map below shows the computed catchment area at proposed intake location.
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Map 8: Catchment Area of Monjo Khola in Google Earth
5.1.5 AIR AND WATER QUALITY, AND NOISE LEVEL

The project area is in rural setting and there is no industry that causes air pollution. The source
of air pollution is only from households and hotels from cooking and heating purposes. Thus,
air quality of the area seems good. The air quality shown in meteoblue is under national
ambient air quality standard (Value of PMjo is 120 pg/m® in 24 hrs) (Figure 4).

The noise quality was found to be within tolerable. The sound level measured at headwork area
was 72 dB while 74dB in powerhouse site at noon. The recorded sound 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 of flowing water.

c:”“\i%
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Manjo meteoblue
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Figure 4: Air Quality Forecast of Monjo (Dec. 29, 2021 to Jan. 2, 2022)

(Source: meteoblue.com)

Two water samples were taken from field — one from headwork area of the proposed project
while one from drinking water supply at Monjo to assess the water quality. Various parameters
tested in laboratory of NAST (National Academy of Science and Technology), total coliform

on both samples were higher than the National Drinking Water Standards 2062 (Table 22).

Table 22: Water Quali of Mon'o Khola and Mon'o Drinkin Water Su |

SN P sters Sam Sites Remarks#
Ri er Water b Water
Su
Ph fcal
Chemical
Microbial Test
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5.1.6 LAND USE

Out of total area 280.42 Km?in Ward No.3, snow glacier is 38.66%, barren land 16.90%, forest
16.28%, grassland 16.09%, shrub land10.40°, water body 0.88%, built up 0.64% and
agriculture 0.15% (KPLRM, 2019) (Map 9).

The weir will be in river while most of the penstock pipe lies in forest are and some part will
be in cuitivated land. Power house will be in agriculture land. Transmission and distribution
lines pass through trekking routes.
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Map 9: Land Use Map of Ward No. 3 of KPLRM
(Source: KPLRM 2019)

5.2 BIOLOGICAL ENVIRONMENT

The project area lies in Temperate Life Zone (elevation range: 2000-3000 m). As per The
Conservation Science Programme WWF-US (1998), the project area falls under East
Himalayan Broadleaved Forest Ecoregion (1500-3000 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 in Fir Birch Rhododendron Forest while remaining project structures of
power generation lie in Upper Temperate Blue Pine Forest Zone. Transmission lines upto to
Nurin lies in Upper Temperate Blue Pine Forest Zone while remaining lies in Temperate
Mountain Oak Forest Zone.
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5.2.1 VEGETATION IN PROJECT AREA

The project area lies in buffer zone Sagarmatha National Park (SNP). The area of influence
falls within Chaurikharka Buffer Zone User Committee. Under this committee, the forest in
and around the physical structures of power generation has been managed by Himalaya Buffer
Zone 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 operation plan of
community forest. The Jurisdiction of Himalaya Buffer Zone Community Forest User Group
(BZCFUG) is up to Banker area. From there, Kongde BZCFUG manages the foret areas up to
Phakding. Similarly, Pemachholing BZCFUG manages from Phaking to Chhuthuwa.
Dudhkunda BZCF lies in and around Ghat while Red Pand BZCF from Thadokoshi to Lukla.
Thus there are 5 BZCFs in ward number 3 of KPLRM while Muse BZCF in ward number 2.
All the transmission lines have been designed to be underground passing through foot trails
except river crossings where it passes along with bridges. There will not be direct impact on
forest except in Himalaya BZCF in Monjo.

5.2.1.1 Headworks/Intake

Headworks/Intake area lies within Fir-Birch-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 birch (Betula utilis) and fir (dbies spectabilis) along with a number of
Rhododendron species. As the project area is confined to the river valley, the trees are sparse.
Similarly, shrubs are also very few. Common shrubs found in the area are Rosa sericea, Spiraea
canescens, Cotoneaster sp., Ephedra gerardiana, Hydrangea heteromalla, Lonicera sp.etc.
Herbaceous and grass species in the area are Acomitum heterophylium, Anaphalis
margaritacea, Arabis pterosperma, Astilbe rivularis, Cicerbita cyanea, Corydalis longipes,
Impatiens sp., Primula sp., Rhodiola sp., Swertia macrosperma, Agrostis pilosula,
Helictotrichon virescens elc.

5.2.1.2 Penstocks

The penstock pipe lies in elevation zone of 2960 to 2744 m. The area falls on Fir-Birch-
Rhododendron Forest and Upper Temperate Blue Pine Forest Zone. Upper portion about 150
m of penstock pipe lies in Fir-Birch-Rhododendron Forest and remaining in Upper Temperate
Blue Pine Forest Zone. All the area is not forest. About 950 m of the penstock pipe falls in
forest area while remaining passes through cultivated private land with settlements. The trees
are B.utilis,A. spectabilis and a number of Rhododendron species in upper parts while Abies
pindrow, Acer caesium, Pinus wallichiana and a number of Rhododendron species are found
in middle of the penstock areas. In cultivated area, mostly P. wallichiana trees are seen.
Colquhounia coccinea, Cotoneaster sp., Hydrangea sp., Juniperus commuinis, Leptodermis
lanceolata, Lonicera sp., Potentilla sp.,Rhododendron sps., Rosa sp., Viburnum sp. etc. are
found as shrubs in the area. Aconitum heterophyllum, Anaphalis margaritacea, Arabis
pterosperma, Astilbe rivularis, Cicerbita cyanea, Corydalis longipes, Impatiens sp., Primula
sp., Rhodiola sp., Swertia macrosperma, Agrostis pilosula, Helictotrichon virescens,
Andropogon sp.etc are common herbs found in the area.
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5.2.1.3 Powerhouse and Tailrace Area

The powerhouse site lies in private land with mostly blue pine (P. wallichiana). Similarly, the
tailrace area is also dominated by blue pine with some 4. spectabilis. Colquhounia coccinea,
Cotoneaster sp., Hydrangea sp., Lepfodermis lanceolata, Lonicera sp., Potentilla sp.,
Rhododendron sps. Rosa sp., Viburmum sp. etc. are found as shrubs in the area. Aconitum
heterophyllum, Anaphalis margaritacea, Astilbe rivularis, Cicerbita cyanea, Impatiens sp.,
Primula sp., Rhodiola sp., Agrostis pilosula, Helictotrichon virescens, Andropogon sp. etc. are
common herbs found in the area.

5.2.1.4 Transmission Lines

The 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 river crossings.
Therefore, there will not be impact on forest directly. Along the transmission, there are 5
BZCFs— Himalaya BZCF upto Banker, Kongde BZCF up to Phakding, Pemachholing BZCF
up to Chhuthuwa, Dudhkunda BZCF in and around Ghat, and Red Pand BZCF at Thadokoshi.
Transmission lines upto to Nurin lies in Upper Temperate Blue Pine Forest Zone while
remaining lies inTemperate Mountain Oak Forest Zone.

The major plant species in north to the Nurin is same as of power generation area as both are
in same vegetation zone— Upper Temperate Blue Pine Forest Zone.The oak, locally known as
khasru (Q. semecarpifolia), forms a distinct type of forest in association with Rhododendron
arboreum towards the sourthen parts of the area of influence.Beside these two species, B .utilis,
A. spectabilis, P. wallichiana, Acer caesium, A. campbellii, llex dipyrena, Ligustrum sp.,
Lyonia ovaliifolia, Prunus cornata, Sorbus cuspidata, Symplocus sp., and Tsuga dumosa are
common. Aconogonum campanulatum, Berberis chitria, Cotoneaster acuminains, Daphne
bholua, Eurya acuminate, Gaultheria fragrantissima, Inula nervosa, Laportea terminalis,
Leptodermis lanceolata, Mahonia napaulensis, Rhododendron lepidotum, Rosa sp., Spiraea
bella, Viburnum mullaha, Zanthoxylum sp., etc. are some common shrubs in the area. Clematis
montana, Hedera nepalensis and Holboellia latifolia are common climbers. Aconitum
spicatum, Anaphalis triplinervis, Bistorta amplexicaulis, Bupleurum hamiltonii, Corydalis
chaerophylla, Cuscuta reflexa, Parochetus communis, Pedicularis gracilis, Rubia manjith,
Thalictrum chelidonii, Valeriana jatamansii, Agrostis pilosula and Evlalia mollis are common
herbs in the area.

5.2.1.5 Non-Timber Forest Products Used (NTFPs) in Project Area

There are many plants used by local communities as medicines, foods, incenses, timber,
fuelwood, fodder and also decorative purposes. More than 50 plants species have been used by
locals for various purposes. Some commonly used NTFPs by locals are Aconitum sp.,
Anaphilis sp., Arisaema flavum, Barberis sp., Clematis sp., Cotoneaster microphyllus,
Drepanostachyum sp., Ephedra gerardiana, Euphorbia sikkimensis, Gaultheria
fragrantissima, Juniperus sp., Meconopsis horidula, Michelia champaca, Nardostachys
grandiflora, Plantago erosa, Rheum austirale, Rhododendron anthopogon, Rhododendron
campylocarpum, Rumex nepalensis, Urtica dioica etc. Similarly, wild edible mushrooms are
extensively used by local people. Such common mushrooms are Armillarie llamellea, Boletus
sp., Hydnum repandum, Ramaria sp., Paxillus involutus, Tylopilus eximus etc.

‘Hyd’o
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522 FAUNA (MAMMALIAN AND AVIAN)

In this section, wildlife found in and around the project areas have been given. According to
locals, there are no fish seen till date. During the field visit, Himalayan Tahr, scats of carnivore
(may be of grey wolf), and deer sp. are recorded.

5.2.2.1 Mammals

More than 15 mammals were reported from the project areas. As the most of the project area
is covered by forest, Naemorhedus goral is very common in the area. Beside this, Ailurus
fulgens, Hemitragus jemlahicus and Moschus chrysogaster are also common in the area.

5.2.2.2 Herpetofauna

Bufo himalayanus, Amphiesma platyceps, Elaphe hodgsonii and Scincella ladecense
himalayanus are reported from the project area.

5.2.2.3 Birds

More than 90 different bird species have been reported in the project area. Some common birds
are Aquilla heliacal, Buteo buteo, Gyps himalayensis, Eremophila alpestris, Collocalia
brevirostris, Columba leuconota, Corvus corax, Corvus macrorhynchos, Clamator jacobinus,
Falco tinnunculus, Carpodacus sp., Delichon dasypus, Delichon nepalensis, Lanius
tephronotus, Luscinia sp., Zoothera dixoni, Motacilla sp., Montifringilla sp., Passer
domesticus, Prunella sp., Lerwa, Lophophorus impejanus, Tragopan satyra, Garrulax
ocellatus, Yuhina sp,Upupa epops etc.

5.2.3 PROTECTED AREAS

The project area lies in Buffer Zone of Sagarmatha National Park (SNP). The SNP is
recognized by UNESCO as the world heritage site, whereas the Buffer Zone qualifies as a
legally protected area of Nepal, listed as an IUCN Management Category IVreserve.A
Management Category IV listing recognizes the continued sustainable use of resources by local
communities. The Buffer Zone was established to buffer and provide additional protection to
the outstanding universal values of the world heritage site. Any developments within the
Buffer Zone should therefore consider any potential impacts to these QUV.

The Buffer Zone and SNP are described by Birdlife International as anImportant Bird Area
(IBA), which recognizes the important biodiversity value of the area.

524 CONSERVATION STATUS OF WILD FLORA AND FAUNA
Conservation status of flora and fauna has been given in Table 23 to 25.

Table 23: Conservation Status of some Flora s ecies of Pro’ect Area
CITES IUCN

S.N. Ne aliName En lish Name Scientific Name A endix Red List GoN
1 Talis atra Webb Fir Abies s ectabilis - NT Protected
2  Chan Man olia Michelia cham aca - LC . . Protecicd
o\a N #
€T
o =
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S.N.
II CR Protected

Protecicd

Table 24: Conservation Status of Mammals potentially occurring in Project Area with updates from
IBAT

Conservation Status

CITES

Y
LC
VU
LC
LC
|
S

Key to threatened status: CR — Critically Endangered; EN - Endangered; VU — Vulnerable; NT  Neat
Threatened; L.C — Least Concern; DD — Data Deficient.

Table 25: Conservation Status of Birds in the Project Area

TUCN
SN Nepali Name English Name Scientific Name CITES . Red Nepal Red
Appendix List Data Book
1  Giddha CinereousVulture Ade  iusmonachus - NT CN
2 Chilime Blood Pheasant Itha ‘nis cruentus II LC LC
3  Cheel Osprey Pandion haliaetus LC LC
4  Danphe Impeyan Pheasant {'O‘D h?p horus 1 LC NT
im e'anus
5 Tibbati Him- Tibetan Tetraogallus ) LC A
Kukhura Snowcock tiebetanus
6 g?géhihayeko Bearded Vulture  G)paetus barbatus - NT VU
Crimson-horned .
7  Munal Pheasant Tragopan sa G Iy III
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5.3 SOCIOECONOMIC AND CULTURAL ENVIRONMENT
53.1 POPULATION AND ETHNICITY

The total population of Khumbu Pasang Lhamu RM is 8989 in 2433 houses with average
family size of 3.69 (KPLRM, 2019). The female population (50.02%) is slightly more than
male population. The population in Ward No. 3, where the project site lies, is 1752 in 480 HHs
with average family size of 6. Nearly two third of the population of Ward No. 3 is economically
active. Nearly 8% people are of old age group.

Beside ward number 3, Muse settlement from ward number 2 is also a load center. It has 44
houses with 173 populations. Nearly 48% population is male and all are Sherpa ethnic people.
They follow Buddhist religion.

In all 23 settlements, identified as load center, have 2,171 populations with average family size
of 3.73 (Table 26). Population, number of households and average family size in each
settlement has been given in Table 26. [The difference in the total number of households in
ward 3 and number of households as load center is mainly due to fact that each individual entity
such as residential, hotel, restaurant, lodges, shops, bakery, social institution, ward office and
snooker house has been considered as separate household while the survey or census data does
not take separate them as separate entity i.e. there may be many houses under single
ownership.]

Table 26: Population in Affected Settlements

Population Average Family Size

SN Settlements HHs Male Female Total

1 Bosum e 19 20 39 4.33

2 Byankar 43 82 85 167 3.88

3 Chaurikharka 34 65 59 124 3.65

4 Chaurikharka (Dhunge) 34 103 104 207 3.83

5 Chesurma 12 13 24 42 3.50

6 Chheplung 59 104 88 192 3.25

7 Chhermading 6 11 12 23 3.83

3 Chyuma 25 47 49 96 3.69

9 CGhat 40 64 77 141 3.53

10 Ghattekhola 4 10 8 18 4.50

i1 Jamphutie 8 16 15 3t 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 3.50

16 | Ngamateng 6 8 2.83

17 Phakding 50 126 4.20

18 Rangding 13 31 3.77

19 Sanc Gumela 25 55 4.60

20 Teka 5 13 5.20:
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Population Average Family Size
SN Settlements HHs Male Female Total -
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 10435 2171 3.73

(Field Survey 2021)

The most dominant ethnic group is Sherpa (62.97%) (Figure 5). Other Castes are Tamang
(12.20%), Rai (13.30%), Magar (2.88%), outcaste (4.66%) and others (3.99%).

100.00
8000 o 4

60.00

40.00

20.00 13.30
0.00

2.88

Sherpa Tamang Rai Magar Out Caste Others

Figure 5: HHs Percentage Based on Caste/Ethnicity in Ward No. 3
{Source: KPLRM, 2019)

53.2 RELIGION

Based on religion, majority of HHs are Buddhists (53.13%), followed by Hindu (40.50%),
Christian (5.43%) and Kirant (0.94%) (KPLRM 2019). In Muse majority of people follow
Buddhism.

5.33 OCCUPATION

Tourism activities like trekking, mountain climbing, hotel and restaurant are the major
economic activities of the area. Agricuiture land is very premium and productivity is also very
less. Major occupations are agriculture, tourism, services, foreign employment and business
(Figure 6). Unemployment figure is also significant in Ward No.3 of the RM.

30.00
25.00 24.14
20.00 19.52
) 15.92

15.00
10.00 _ _

5.00 . - -

0.00

Agriculture  Tourism Job Business Daily Wages Foreign Others  Unemployed
Employment
F igure 6:'Population Percentage by Occupation in Ward Number 3
(Source: KPLRM, 2019)
5 R
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53.4 LANDHOLDING AND FOOD SUFFICIENCY

Average land holding per household in load center is 7.89 ropani. Average land holding in
different load center is presented in Table 27.

Table 27: Average Landholding in Load Centers

SN Settlements Average Land_ olding (Ropa ni/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
i6 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)

Food sufficiency is very poor in the area. Crop diversity is very poor. Potato and wheat are
major food crops. Most of the HHs has to buy food grains. Potato is sufficient to majority of

HHs.
5.3.5 ENERGY

Majority of HHs have access on electricity (only for lighting purposes) from various micro
hydro (Table 28). People also use solar panel for electricity. LPG, Kerosene and fuelwood are
major cooking fuel. Outof 582 s surveyed for load centers, 456 HHs use LPG, 248 kerosene
and 271 fuelwoods.
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Table 28: Existing Micro Hydro Projects

S.N. [ Hydropower Ward Installed Capacity {kw)
1 Thadokoshi Micro Hydropower 3 100

2 Chhusema Micro Hydropower 3 35

3 Ghatte khola Micro Hydropower | 3 70

4 Monjo khola Micro Hydropower | 3 50

5.3.6 EDUCATION

Overall literacy rate in the RM is 67.72%. The literacy rate in project influence area, Ward No.-
3, is 70.41% (KPLRM 2019). There are 15 government owned school and one private school
in the RM. In project area, there are four schools—one secondary and three basic (Table 29).

Table 29: Educational Institutions

Ward No. SN Name of School Level
1 Shree Mahendra Jyoti Secondary School, Chaurikharka Secondary

3 2 Shree Pemachholing Adharbhut School, Ghat Basic

3 Shree Jansewa Adharbhut School, Gumela Basic

4 Shree Yuwa Barsha Adharbhut School, Monjo Basic

(Source: KPLRM, 2019 and Field Study 2078)
5.3.7 HEALTH AND SANITATION

There are two health institutions in ward number 3: Monjo clinic and Chaurikharka Health
Post. Chronic diseases found in the area are gastritis, blood pressure, heart diseases and uric
acid (KPLRM 2019). All the HHs have well facilitated toilets and also have access on piped
drinking water. Sagarmatha Pollution Control Committee with support from Buffer Zone
Management Committee, SNP, locals and Rural Municipality manages the waste along the foot
trails.

5.3.8 COMMUNICATION

Basically, project area has facility of 3G services. 4G mobile network facilities are also
available in the project area although network or quality is poor. Similarly, internet facilities
are also available in major settlements. There are two post offices in the RM. Himal FM and
Solu FM based on Salleri, headquarter of Solukhumbu, are aired and covers some part of
project area although locals hardly listen radio.

53.9 RELIGIOUS, CULTURAL AND HISTORICAL SITES

There is no temple in the Ward No. 3 but 5 Gumbas (KPLRM, 2019). The nearest Gumba is
Uchche Chholing Gumba in Monjo which is about 200 m up eastwards from the Monjo
settlement (Field Visit 2021).

Table 30: Gumba in Project Area

SN Name of Gumba

Pemachholing Gumba (Thulo Gumela)
Thakto Dorjiphotang (Thulo Gumela)
Uchchechholing Gumba (Monjo)

G| D | -
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SN Name of Gumba

Kyangma Gumba and Sanga Chholing
Gumba
Rangdok Gumba

]

Muse Gumba (Ward No. 2)

(source: Field Visit 2021)
5.3.10 PROJECT AFFECTED HHS AND SOCIOECONOMIC STATUS

The components of project 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 livelihood. Ten land plots of
8 households wiil be affected by the project structures. A total of about 1686 m2 land from
locals is required for the proposed project structures. The data shows that People are losing
very less amount of land parcel (Table 31). They also have alternative for income generation.
Therefore, they are less vulnerable due to proposed project.

Table 31: List of People Losing Land

Affected Total
SN | Name Plot Land Land % ofﬁfffected Remarks
No. 3 5 Land in total
(m?) (m)
1 3 99.81 Tailrace
2 | Pasang Sherpa 13 856.22 | 6104.88 16.77 Power House
3 16 67.48 Penstock
4 | Fura Futi Sherpa 15 136.53 508.74 26.84 Penstock
5 | Ngawang Gele 17 14.46 ‘;%%%' 0.31 Penstock
6 | Doma Sherpa 20 311.41 2543.7 12.24 Penstock
7 | Daali Sherpa 23 13.33 1526.22 0.87 Penstock
8 | Kaji Sherpa 31 33.21 305244 0.1 Penstock
g | Pasang Temba 32 87.5 | 1017.48 860 | Penstock
Sherpa
10 | Kami Dorji Sherpa 33 66.32 2290 29 Penstock
Total 1686.27

Demographic, occupation and economic characteristics of affected households have been given in
Table 32 while other issues in Table 33.
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5.4 OUTSTANDING UNIVERSAL VALUES (OUV) OF SAGARMATHA
NATIONAL PARK WORLD HERITAGE SITE

According to Operation Guideline for Implementing the World Heritage Convention
(UNESCO 2017), the Outstanding Universal Value (OUV) is cultural and/or 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 international community as a
whole. The QUV consists of Criteria/Value, Integrity and Protection and Management at
the time of nomination as a World Heritage Site. SNP has been inscribed as a UNESCO’s
natural World Heritage in 1979 AD. The OUV of SNP as inscribed (QOUV statement), are
as followings.

54.1 VALUE/CRITERIA

The SNP is under the criteria VII of the World Heritage Criteria for superlative natural
phenomenon or areas of exceptional beauty and aesthetic importance. SNP contains the
highest point of earth’s surface- Mount Everest and has religious and cultural settings such
as Tengboche monastery and Sherpa culture. Along with its ‘unquestionable’ superlative
natural phenomena (Mt. Everest and its surrounding natural features) and unique Sherpa
culture and Lifestyle (as in [UCN, 1979), SNP perfectly meets and falls under the UNESCO
World Heritage criteria VII 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 glacier giving rise to magnificent landscape that are
gesthetically 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 and 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 hosts about 6000 Sherpa people and over 20 Sherpa villages whose
culture and lifestyles has allowed sustaining protection of the park.

5.4.2 INTEGRITY

The SNP has an area of 124,400 ha., which was established as a national park in 1976 under
the National Park and Wildlife Conservation Act, 1973(NPWC 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 Reserve of China, physically at Monjo in south, Makalu-Barun
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 buffer zone is not among SNP’s QUYV.

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

and lifestyle. The conservation-oriented Sherpa cultural elements such as ‘Nawa’

(pastureland regulator), ‘Beyul’ (sacred hidden valleys), ‘Yul-lha’ (Mountain protector),

‘Chaam/Nyingje’ (Principle of kindness among all living beings), ‘Gompa’ Forest (Forest

sanctioned by Monasteries’ etc. have contributed the integrity of the existing landscape. The
3
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properties related with trade and agriculture held by the Sherpa people does not come under
park administration i.e. those are excluded from the park by legal definition.

543 PROTECTION AND MANAGEMENT

The NPWC Act 1973 is the principal legislation under which the site is protected
supplemented by the 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 Enclav es)
and outside to the south. The park provides 50% of its revenue io the local communities
through the Integrated Conservation and Development Program (ICDP). The Park and
Buffer Zone Management Plan (2016-2020) focuses on habitat and biodiversity
conservation, Tourism and Interpretation, 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 (20072012, budget constraints hindered the effectiveness (SNP/GoN,
2016).

Tourism is the main income source for the local people and the park itself that also brings
immense human pressure due to tourist inflow (45,112 in FY 201 6/017 AD) on UNESCO’s
OUV, park’s ecology and impact on local culture. The effects generate in form of demand
for more water, energy, lodging and fooding, solid waste generation and new trail
development. Other sources for impact to the site are from the development works such
newer trail construction, growing 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, iliegal activities, impacts from tourism, use of excess
energy, livestock farming, visitor’s accommodation, mining and querying, climate change.
solid wastes and wild plant collection as in year 2018 (UNESCO, 2019).
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CHAPTER 6: ALTERNATIVES OF PROJECT
IMPLEMENTATION

Alternative analysis is an integral part of the project 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 available alternatives: (i) choice of design; (ii) analysis of potential
alternative project sites; (iii) topography; (iv) Technology; (v) Procedures of Operation,
Work Plan; (vi) Raw Materials and (vii} Use of Forest and government land be used for
MKMHP,

The aim of the proposed project MKMHP is to construct and install a system having 942
kW installed capacity and to distribute electricity at local level through 11 and 1.1 kVA
transmission and distribution lines respectively. The various alternatives to achieve the
project objectives of MKMHP with no or minimum environmental damages are discussed
in the following sections.

6.1 DESIGN ALTERNATIVE

Initially, the MKMHP was proposed as a simple run-of-river (SRoR) scheme with an
installed capacity of 500 kW. Further desk studies and field investi gations conducted during
the initial stages of the study indicated that the project could be developed with more
installed capacity as electricity is very high in the area. Accordingly, the project was studied
considering different alternatives. Optimization of the installed capacity of MKMHP was
carried out to establish the optimal plant size for power production from the hydropower
project. For this purpose, various installed capacities of the project and the corresponding
flow conveyance systerns were considered for economic analyses, keeping the full supply
level at the headworks and the tail water level at the powerhouse fixed. To identify the
optimum instalied capacity of the project, local demand, water flow and head were
considered. For 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 scheme,
preliminary cost estimates of the requisite works were prepared based on quantity takeoffs
from preliminary designs and rates from projects of similar nature.

6.2 PROJECT SITES

During the desk study and survey, the survey team tried to identify potential alternative sites
for intake and power house. Upstream locations of Monjo Khola from proposed intake
consisted a waterfall which could give a significant head gain. But very steep slopes
consisting 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. Major
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. Also due to gentle
terrain it also provided opportunity for easier waterway layout. A river crossing is also
provided to avoid steep terrain for headrace.
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Alternative route left bank of the river was also considered to avoid the river crossing and
follow the left bank for power house 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 river.

Due to landslide of at right bank of Monjo Khola just below main trekking trail, penstock
pipe route does not follow the right bank of Monjo khola, and it affected on location of
powerhouse. Thus penstock pipe route passes through Monjo village towards the proposed
location of power house. Location for penstock layout also considered the willingness to
sell the land by the locals to the project. Layout route was chosen through the land whose
owners were willing to sell the land to the project.

Powerhouse locations lies on left bank of Dudhkoshi river. It is placed well above the high
flood levels of the river. Flood hydrology is also carried out for power house safety. Lower
elevations form proposed power house location was also not suitable as it only consisted
land from river deposits. These areas were not suitable for power house construction due to
possibilities of flood and landslide hazards.

Alternative study was also carried considering possibilities of not replacing existing Monjo
Khola MHP, 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
project. The power demand at load centers were ever 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.

6.3 TOPOGRAPHY

Topography has played a great role in selection of penstock pipe route and placement of
powerhouse, Penstock pipe route was not feasible due to steep slope at right bank. Similarty,
Penstock pipe route was also impossible without river crossing due to steep slope at left
bank just below the intake of existing Monjo Khola Micro Hydro. On the same way,
Penstock pipe route was also not feasible along right bank due to the presence of landslide
prone area just downwards the trail in Monjo.

64 TECHNOLOGY

Technology alternative seeks other modes of electricity facility 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 activities. At 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 above-said prospect would include solar
power, wind power, thermal power, fossil fuel 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 power largely depends on the sunshine hour and wind velocity which may not be
available all the time at Monjo. Besides, there are problems associated with these sources.
Imported solar panels are complex in technology and expensive in maintenance. Power
generated from solar power is very small to be used for heating and cooking purpose. Some

household in the project affected area have small so arp ~ els for lightening purpose that is
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not sufficient as they need more power for cooking, lightening, heating, running electronic
and electrical equipment and others. Thus, the solar and wind power could not be an
appropriate alternate for this project. Thermal power plant is associated with serious
environmental problems like air pollution due to CO; emission, sludge handling, high noise,
high temperature and fire hazard. Besides, petroleum products are imported from abroad,
price is continuously increasing, and there is a problem of spare parts and their high cost.
The project site is remote and far from national grid and rest part of country is already in
shortage of power. Various problems are stumbled during its import such as lack of high
voltage transmission line, and 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 focal level
itself for the continuous supply of electricity. Considering the above alternatives, mini
hydro can be the best option to serve the purpose of electricity requirement of the project
area.

6.5 OPERATIONMETHOD

Operation of the project comprises of semi-automatic control system. A team of qualified
staff will run the project and no adverse impact is anticipated to the local population or
environment. It would rather benefit the local community through increased employment
opportunities, communication facilities and supply for rural electricity.

6.6 WORK PLAN

Work Plan will 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
project development and ensure quality in the works undertaken. Due priority will be 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 the project and local people. The construction work will be
scheduled in daylight and construction at night will be prohibited. The implementation of
the project will require sand and aggregate which will be used from the proposed quarry
sites and crushing the excavated materials.

6.7 RAW MATERIALS

Various physical resources are consumed for the construction of proposed project. The
materials to be used are boulders (stones) for gabion and walls, gabion wires, masonry wall,
brick or concrete block, aggregates for concreting. Other local resources will be quarry and
burrow used from the area. Reinforcement bars and cement will also need to be transported
from other parts of the country. Electro-mechanical equipment need to be imported from
overseas manufacturers. There are no other cost-effective alternatives for the above
materials in construction works of the project. The construction is intended to be carried out
by manually.

6.8 USE OF FOREST AND GOVERN ENT LAND

The no forest option helps to conserve and protect forest areas for optimal option selected
for the project. It will obviously provide ecosystem services, soil and nutrient conservation,
habitat for wildlife, source of fuel wood, forage and fodder to local people and other forest
based raw materials but it will seriously undermine the development of proposed option that
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is renewable and clean source of energy. The long-term operation of the project far
outweighs the ecosystem and economic services provided by the forest under project effect.
It will provide continuous source of clean energy that will displace existing use of fossils
fuels and fuel woods, helps to conserve more forest area that will obviously degraded in the
future that has negative impact on forest and human health on long run. The project's layout
option is such that minimal forest area is required. Except for forest land required by
reservoir, and by penstock pipe during construction as it will be buried underground after
laid down, there is no requirements of forest. On the same say, the size of the project is
small, forest requirement is limited which will be compensated as per Procedural Guideline
for the use of Forest Land (2063) and other mitigation programs as proposed in the BES
report.

6.9 CONSTRUCTION SCHEDULE

The estimated project construction period is 1.5 years from the date of commencement of
the work. The construction works are mainly of surface construction works. Thus all works
should be done in dry season. Similarly, the climatic condition of the area is very cold during
winter. So, severe cold winter will be avoided. All the surface work will be scheduled in
day light

6.10 ASSOCIATED RISKS

The project design has given due consideration to avoid risks both in terms of
environment/social and project structures. While doing so, efforts were also made to
minimize the project’s cost. All the structures have been designed based on the surface
geological investigations and has the risk associated with cost overrun during construction,
Similarly, the powerhouse area is located on the terrace made by the Dudh Koshi River. 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.

Another major item to consider is the risk of the peaking reservoir. A reservoir with the
designed storage capacity is not envisaged to pose risks to the downstream population and
other natural and environmental resources in the event of normal operation. As there is no
dam, risk of inundating the downstream even during a diversion weir break event is less.

Similarly, another risk associated with transmission lines is electric shock risks to birds and
other wild animals where the transmission lines exposes while crossing the stream or rivers.
To reduce or minimize the risks, all the transmission and distribution lines has been
proposed underground.
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CHAPTER7: ENVIRONMENTAL IMPACT DUE TO PROPOSAL
IMPLEMENTATION

This section provides a description of beneficial and adverse physical, biological and
sociceconomic and cultural environmental impacts and issues that have been identified to
date for both construction and operation phase. The impact assessment has been focused
within the coordinate (Boundary)/project influence area considering general profile at RM
level. These issues have been considered based on detail field. The impacts have been
classified in terms of magnitude (low, medium and high), extent (site specific, local, and
regional) and duration (short term, medium term and long term) as per National EIA
Guidelines 1993. The likely impact has been assessed covering both adverse and beneficial
ones.

7.1 IMPACTS
71.1 BENEFICIAL ISSUES
7.1.1.1 Construction Phase

i) Employment generation and skill enhancement and increase in trade and business
Approximately 250 unskilled and 100 skilled human resources will be employed during
peak construction period with priority given to workers from the project affected area based
on their skills and gualifications. Construction jobs will provide cash income to bolster the
local economy. Local workforces will get the opportunity of skill development. Once the
project construction is completed, these skills will also enable people to get employment 1
other similar projects.

During the construction period, migrant workers will reside in the project area. They need
to purchase food, beverage and other daily necessary items from local market for day to day
life. To meet these demands, local and outside people may operate 2 number of shops and
restaurant in the vicinity of the construction sites. This will increase local trade and business
in the area. As a result, significant amount of cash will be channeled into the local economy.
The impact will be direct in nature, high in magnitude, local in extent and short term in
duration.

ii) Benefits from implementation of environmental mitigation programs and benefit
augmentation measures
The project will implement environmental mitigation programs and benefit augmentati
measures as proposed in the BES report. It will benefit the people of project affected area a
large.
The impact will be indirect in nature, moderate in magnitude, local in extent and long term
in duration.

iii) Increase in economic activities in the project area and associated beneficial impact
in local economy
An expanded local market will be created by the in-migration of workers. Local resident
can take advantage of these new opportunities by expanding their existing local industrie
The impact will be indirect in nature, moderate in magnitude, local in extent and short ter
in duration. AT
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iv) Benefits for exposure of local population to new technologies and technology
transfer

The project requires 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 professionals. Thus, local people will
be able to get employment in similar projects. Such knowledge and skills will be obtained,
particularly in the areas of masonry, construction of dry walls, gabion walls and bio-
engineering etc. The impact will be direct in nature, low in magnitude, local in extent and
long term in duration.

v) Utilization of local resources
Construction crew utilize the local resources such as local agriculture produces, construction
materials and water resources. This ultimately supports for local economy. The impact will
be indirect in nature, low in magnitude, local in extent and short tevm in duration,

7.1.1.2 Operation Phase

i) Employment generation and skill enhancement
During operation, two operators, one in charge, one helper and one technician will be
required for operation of the plant. This creates opportunity for employment and
enhancement of skill to locals. The impact will be direct in nature, moderate in magnitude,
local in extent and long term in duration.

ii) Benefits to be incurred from addition of 942 kW of power to local people
The implementation of the proposed MKMHP will generate 7,243,292.16 kWh of
hydroelectricity per year and distributed to local community, thus will help to improve the
energy situation. This will be big input in the local level power planning as there is no
reliable source of electricity. Hydroelectric being clean renewable energy will also protect
the environment through replacing traditional use of biomass fuel and LPG. The impact will
be direct in nature, high in magnitude, local in extent and long term in duration.

iii) Sharing of electricity royalty to concerned authorities
As per the provisions in the Intergovernmental Fiscal Arrangement Act, 2074, 50 %o of the
total royalty obtained will be allocated to the Government of Nepal, 25% to the concerned
state and 25% to the concerned local level. Although this will not be applicable in mini
hydro projects, local government can fix the royalty from the mini hydro project. The impact
will be direct in nature, moderate in magnitude, local in extent and long term in duration.

7.1.2 ADVERSE ISSUES
7.1.2.1 Physical Environment

7.1.2.1.1 Construction Phase

i) Change in Land Use
Areas under different land use patterns will be required for the project construction. [n the
case of MKMHP, forest area, private land and river banks will be utilized for the project
construction. About 5.83 ha of land is planned tobe a  udr ften;m{orarlly and permanently

for project infrastructure construction. Qut of the tot =  d to, Be"aqqunred prO_]ecf ftfqmres
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0.758 ha permanently for the construction of different project component thus changing the
land use category (Table 6; Section 2.10.1). The impact will be direct in nature, moderate
in magnitude, site specific in extent and long term in duration.

ii) Change in Topography
The topography of the project area will be changed since the land use will be changed in the
area. The local topography of cropland and forested land will be replaced by infrastructure
of project like intake, power house, and staff quarters. Impact on the topography will also
occur by the disturbance of fragile slopes, clearance of land and disposal of muck. The
impact will be direct in nature, low in magnitude, site specific in extent and long term in
duration.

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

The impacts of potential outbursts of glacial lakes upstream of the Dudh Koshi are expected
to be significant. However, GLOFs occur in many different forms and can vary in character
from catastrophic to 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 project, nature of dam break, slope of the river channel downstream, possible
obstruction 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 channel. Vulnerability
of people and property is higher during construction due to the number of people being
exposed to the dangers of GLOF events. Impacts of GLOFs, unrelated to the Project, are
expected to be low in magnitude as GLOFs may affect tailrace only. The impact will be
indirect in nature, low in magnitude, site specific in extent and short term in duration.

iv) Landslide and Soil Erosion
Construction activities will include land excavation, slope cutting, grading, etc. which will
change the existing slope of land. So these activities on slopes may induce slope failure and
mass wasting.

The clearing activities of forest and agricultural land for the construction of project
structures 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 river.

The impact is indirect, low in significant, site specific in extent and short term in duration.

v) Generation of spoils and spoil disposal related issues
The excavation will be generating about 500 m® of the muck. Management of the wastes
would be challenging. Improper disposal of the spoil may result in destruction of productive
land and vegetation, increased turbidity of river water, increased dust in project
environment, adverse impact on aquatic life, and ugly scars in the landscape. This impact is
predicted to be direct in nature, low in magnitude, short term in teyms of temporal coverage
and site-specific in terms of spatial coverage.
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vi) Impact due to quarrying activity
Quarrying of construction material produces some unwanted material also, thus affecting
air quality due to dust, and water quality through sedimentation. Similarly, it effects on
local topography.

This impact is predicted to be direct in nature, moderate in magnitude, short term in terms
of temporal coverage and local in terms of spatial coverage.

vii) Impact on material quarrying sites
Due to quarrying activities, the topography of quarry sites will be changed. The site may
become unstable and materials for future may be shortage. This impact is predicted o be
direct in nature, moderate in magnitude, long term in terms of temporal coverage and site
specific in terms of spatial coverage.

viii) Water Pollution and Increase in sediment loads
Changes in the water quality of surface water bodies are likely to occur due to construction
activities. In major stretches of the Monjo 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 turbidity and sediment 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 and hazardous 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 elements like carbon, nitrogen and phosphorus. Such
pollution will take place in spite of project efforts to contain discharges and limit the extent
as far as possible. The discharge of the camps’ effluent into the water bodies could be
significant with far reaching implications to the water users downstream, but mitigation
measures to prevent this are included in the project. Improper management of waste, both
solid and liquid, generated by the people directly or indirectly involved in the project will
probably take place, and increased BOD and Fecal coliform in Monjo Khola can be expected
to a certain level. The potential for adverse impacts is nevertheless short-term in nature.

The impact will be indirect in nature, moderate in magnitude, short term in duration and
local in terms of spatial coverage.

ix) Noise Pollution
Construction activities and aggregate crushing plants at project sites will generate noise and
vibrations. The increase in ambient noise levels will have impacts on setilements in close
proximity to noise sources at penstock alignment along Monjo and powerhouse site. The
impact is expected to be low in magnitude and for short duration.
The impact is direct in nature, low in magnitude, site specific in extent and short term in
duration.
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x) Soil Pollution
Various chemicals, paints, petrochemicals etc. will be used in the different activities of
project. Mishandling and spiliage of different chemicals, paints, petrochemicals etc. may
affect the soil of the project construction area.

The impact will be of direct in nature, low in magnitude, site specific in extent and short
term in duration.

xi) Issues of Haphazard Stockpiling of Construction Material

The project has designated separate areas for the stockpiling of construction materials such
as sand, aggregates, iron rods, steel frames, cement, etc. for the project construction period.
However open and haphazard stockpiling is a potential to degrade the aesthetic beauty of
the stockpiling areas. During the construction phase, there will be significant 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. Additionaily, if not properly managed,
the beauty of local topography might be affected.

The impact will be direct in nature, low in magnitude, site specific in extent and short term
in duration.

xii) Solid Waste Generation
During the construction phase large number of labors will be required so that there might
establish the camp sites for labor and construction yard. Solid waste will be generated from
the camp site and construction yards. This will cause the environmental problem in and
around the camp site if not managed properly. Both organic and inorganic form of wastes
will be generated due to construction activities and also from camps and housing areas,

The impact is indirect, moderate in magnitude, site specific in extent and short-term in
duration.

xiit) Air pollution related issues

During construction period, the activities such as transportation of man and material,
excavation and 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 to the project site. The
impact will be most severe at weir site, powerhouse site, crushing plant, concrete mixing
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 will be large number of
construction workers in the project area. 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 allergies.

However, the impact will be direct in nature, low in magnitude, local in extent and short
ferm in duration.

Xiv) Hydrology and River Morphology
The diversion of water through the pipe will have a
morphology. The river will divert up to 0.560 m%¥s

—

y}f‘?ﬁdc\t&gn the river flow and
G thigngh the pipe_to the
l,u_:-.l.,?‘\,

iy

76 |Page




BES of Monjo Khola Mini Hvdro Project

powerhouse located downstream. Therefore, the river stretch of about 1.3 km between the
proposed intake and confluence between Dudhkoshi River and Monjo Khola site can be
classified as a dewatered reach.

The basin hydrology and flow regime of Monjo Khola will not be impacted by the project
during the construction phase. Shortly downstream of the weir construction site, the river
will be running in its natural state until dam closure and diversion to the power station
commences. Possible extraction of large boulders from the riverbank for construction
purposes may have some impact on the river morphology in the long run.

The impact will be direct in nature, moderate in magnitude, site specific in extent and short
term in duration.

xv) Loss of Top Soil
Project requires forest and agriculture land. The top soil, estimated to be about 100 m*will
be destroyed if not removed before construction.

The impact will be direct in nature, low in magnitude, site specific in extent and short term
in duration.

7.1.2.1.2 Operation Phase

i) GLOF and associated impacts
As a GLOF event could happen any time, with particular risks during the monsoon season,
there is in principle no difference between construction and operation phase of the project.
However, vulnerability of people and property is lower during operation due to the number
of people being exposed to the dangers of GLOF events. Impacts of GLOFs, unrelated 1o
the project, are expected to be from low to moderate in magnitude, as it has been expected
to affect tailrace only.

The impact will be indirect in nature, moderate in magnitude, local in extent and short term
in duration.

ii) Change in topography and land use
Change in topography and land use has not been envisioned during operation phase although
it was identified during preparation of ToR.

iii) Impacts on river morphology and possible microclimatic changes
The diversion of Monjo Khola in intake site will eventually result in some impacts on the
downstream dewatered zone. Low volume of water is likely to increase the temperature in
the dewatered zone. The change in flow during wet season is not considered significant but
in dry period (7 months) the flow will be significantly reduced which causes adverse impact
on river morphology. This will be a residual impact until the project will be in operation.

There will be some change in the water quality in the dry season in the dewatered stretch «
the river between weir and confluence of Monjo khola and Dudh Koshi River. Because o
the reduction of the flow discharge and contribution of nutrients, there will be growth o}
blue filamentous algae in the dewatered stretch of the river. The dissolved oxygen level will
slightly drop while the water temperature will sligh?:ncrcasc_.
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The 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 associated impacts
The diversion structure and creation of reservoir in front of the diversion structure in the
operation phase divide the existing river morphology into distinct three sections as under:
(i) Undisturbed section upstream the upper limit of the reservoir
(i)  Reservoir section of about 5 m length
(ili)  Dewatered section of about 1.3 km length

As the existing aquatic life are co-existing with the undisturbed river motphology 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 occur in the reservoir section
and in the dewatered section through November to May every vear.

The impact will be direct in nature, low in magnitude, local in extent and long term in
duration,

v} Managemenv/final disposal of solid waste and waste water (both black water and
grey water)
Solid waste pollution in and around project area during operation phase will be very low as
compared to that during construction period. The solid waste generation sources will reduce
dragtically as all of the construction work force will leave project area after project
construction. However, some amount of solid waste may be generated from the project
permanent camp and office,

This impact is indirect in nature, low in magnitude, site specific and long term in duration.

vi) Change in river water quality
Due to low discharge in Monjo Khola, the water quality will be changed. It cannot carry or
flush the contaminated materiais during dry period thus affecting physical, chemical and

biological quality of river water. This impact is direct in nature, low in magnitude, site
specific and long term in duration.

vii)Noise and vibration at power house
During operation period, the impact due to noise is expected to exist in the powerhouse due
to the running of turbines. As the powerhouse is a closed system and is located away from
the settlements, the impact of noise is confined to the powerhouse operating workers only.

The noise impact is direct in nature, low in magnitude, site specific and long term in
duration.

viii) Soil erosion due to tailrace discharge

The confined discharge of water from tailrace might erode the soil around the tailrace during
operation of the power generation plant.

The impact is direct in nature, low in magnitude, site specific and long term in duration,
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ix) Impact on downstream due to sediment flushing
Sudden release of sediment from reservoir erode the river bank and surface. It may affect
the public and property in downstream. The impact is indirect in nature, moderate in
magnitude, local in extent and long term in duration.

7.1.2.2 Biological Environment

7.1.2.2.1 Construction Phase

i} Loss of forest area

Total forest land required by the project is 0.674 ha. The project will require 0.234 ha of
BZCF area on long term lease and 0.44 ha of BZCF land temporarily. Clear felling will be
avoided as the proposed project small and space required for penstock laying is of about 2
m width,

Impact is of direct in nature, moderate magnitude, site specific in extent and long-term
duration.

Table 34: Forest Area Required for Project Components

Forest Remarks
SN | Project Component Area Community Forest
(Ha)
1 Headworks (weir)

1.1 | Pondage area 0.18 Himalaya BZCF Longterm Lease
1.2 | Headworks 0.054 | Himalaya BZCF Longterm Lease
2 | Penstock 0.28 Himalaya BZCF Longterm Lease
3 | Spoil Disposal Sites 0.05 Himalaya BZCF Short term Lease
4 gl;l:ry and Burrow 0.39 Himalaya BZCF Short term Lease

Total 0.674

if)  Loss of forest vegetation and overall vegetation diversity
Estimated total number of poles is 30 and trees 3 needs to be cut down for penstock laydown
purpose. Due to felling of these trees, 9.92 m? tree basal area, 11.56 m? tree standing
volume, 2.21 m? timber volume, 5.23 m® fuelwood and 4,305.63 kg tree biomass will be
lost. Total value of lost timber is estimated to be NRs. 775,000.00 and for fuelwood NRs,
150,000.00. The impact will be direct in nature, moderate in magnitude, site specific in
extent and long term in duration.

Table 35: Tree Basal Area, Volume and Biomass Loss

Local Scientific Name BA Volume Biomass Timber | Fuelwood
Name “ 2 (m?) (m?) (Kg) (m’) ()
Thingure
Sall Abies pindrow 3.48 4.02 2952.21 2.03 3.52
Gobre Sallo | 4. spectabilis 0.55 0.46 302.59 0.00 0.53
Bhoj patra | Betula utilis 0.03 0.02 21.35 0.00 0.03
Balu Pleris formosa 0.01 0.00 2.29 0.00 0.00
Rani Sallo | £7% 5.70 6.98 925.23 0.17 1.01
wallichiana
Gurans E;‘“d“e“dm 0.16 0.08 10196 | 0.00 0.14
Total 9.92 11,56 ~®I S0263 2.21 523
- N7\ Source: FieldeSurvéy; 2021
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BES of Monjo Khole Mini Hydro Project

ifi)  Pressure on Forest for Fuelwood

As the area is cold, construction crews might use or demand fuelwood for heating as well
for cooking. This increases the pressure on forest products for fuelwood. The impact will be
indirect in nature, low in magnitude, site specific in extent and short term in duration.

iv)  Impact on natural and critical habitat (wildlife and their movement route and
migratory bird movement route) avian fauna
Although the proposed project area is not the core habitat, various wild animals come here
for forage and water. Movement of workers and construction activities affect on the
movement of these wild animals and their forage habitats. These impacts are almost
unavoidable during construction. This impact is of direct in nature, moderate in magnitude,
site specific in extent and short term in duration.

v)  Impact on aquatic flora and fauna
Construction activities and wastes from labour camps may degrade the water quality
affecting the aquatic flora and fauna. Spoils and other construction wastes, chemicals and
organic wastes increase the sediment loads, BoD and CoD of the river waters. DO may be
reduced. This ultimately affects the aquatic flora and fauna of Monjo Khola. The impact is
direct, moderate in magnitude, site specific in extent and short term in duration.

vi)  Impact on non-timber forest products/MAPs

Anaphilis sp., Barberis sp., Drepanostachyum sp., Nardostachys grandiflora, Plantago
erosa, Rhododendron anthopogon, Rhododendron campylocarpum, Rumex nepalensis,
Urtica dioica and wild edible mushrooms are are the major NTFPs that would be affected
due to excavation and construction activities during project construction. The affected
NTFPs are abundant in the other parts of the project area as well as outside the project area
also. The impact will be direct in nature, low in magnitude, site-specific in extent and short
term in duration.

vii) Possible Risk of forest fire

In and around the construction area, there will be many types of fuel that create fire hazards,
such as slash accumulation of timber cutting, dryden grass and debris accumulation,
accumulation of flammable leaves, dead trees, dry bushes etc., as well as gasoline for
machinery. Fire might be set accidentally due to inadvertently thrown cigarette stub and left
campfire or deliberately by some ruffian. Small fire can turn huge forest fire. Improper
garbage disposal and improper storage of inflammable gases and liquids at the construction
site can aggravate the situation.

The impact will be indirect in nature, low in magnitude, local in extent and short term in
duration.

viii) Wildlife hunting and poaching
Workers from outside the PIA may involve in wildlife hunting and poaching as locals donot
involve in hunting and poaching. The impact will be indirect in nature, moderate in
magnitude, local in extent and short term in duration.

ix) Increased Incidence of Human Wildlife Conflict
Although wildlife prime habitat has not been reported in the project area, construction works

may affect the wildlife movement, and th imals may enter to agriculture land and

settlements. These may increase crop ra’ X 4 stock loss. Vill ge s and wo;!{c’f“s'.,’{nay
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BES of Monjo Khola Mini Hydro Project

encounter with wildlife occasionally. Workers may kill the wildlife those encountered in the
forest area. However, human wildlife conflict is expected to decrease after the construction
work is over. The impact will be direct in hature, moderate in magnitude, site specific in
extent and short term in duration.

7.1.2.2.2 Operation Phase

1} Reduced river flow

The diversion of Monjo Khola in intake site will eventually result in some impacts on the
downstream dewatered zone. Low volume of water is likely to increase the temperature in
the dewatered zone. The change in flow during wet season is not considered significant but
ndry period (7 months) the flow will be significantly reduced which causes adverse impact
on river morphology. This will be a residual impact until the project will be in operation.
There will be some change in the water quality in the dry season in the dewatered stretch of
the river. Because of the reduction of the flow discharge and contribution of nutrients, there
will be growth of blue filamentous al gae in the dewatered stretch of the river. The dissolved
oxygen level will slightly drop while the water temperature will slightly increase. The
impact will be direct in nature, moderate in magnitude, local in extent and long term in
duration.

ii)  Disturbance to the wildlife due to resident workforce
Resident workers for operation and maintenance of minj hydro plant have to inspect the
headwork areas and other structures on regular basis. Thus the movement of humans in
forest may affect on movement and forage of wild animals although the impact will be of
indirect in nature, low in magnitude, site specific in extent and long tern in duration.

iii)  Fragmentation of wildlife habitat and disturbance to wildlife movement
During operation of the project, there will not be impact on wildlife habitat and disturbance
to wildlife.

iv) Impact on rare, endangered, protected and threatened species of flora and fauna
All the excavated areas for penstock pipes and transmission lines will be rehabilated
immediately. Movement of work force will be almost zilch after construction. Thus it has
been expected that there will not be impact on rare, endangered, protected and threatened
species of flora and fauna during operation period.

v)  Bird casualties due to electrocution and collision with transmission line
Distribution of transmission line will be underground in all areas except river crossing where
it will be overhead. Bird causalities may happen due to electrocution and collision with
transmission lines although overhead transmission lines are very limited. it has been
assumed that the impact will be of direct in nature, low in magnitude, local in extent and
long term in duration.

vi)  Forest fire
As there will be some resident workers for operation and maintenance of power plant, there
is likelihood of incidence of the forest fire caused by workforce indiscipline. The grass
species and pine trees present in project sites are vulnerable to fire, especially during the dry
season. Even a small fire in the form of cigarettes, buds and maich stick used by the resident

L

workers could be a crucial factor for fire hazard. Likewise, short circuit of electyi city’.t—:_iu-
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BES of Monjo Khola Mini Hydro Project

region. The impact will be indirect in nature, moderate in magnitude, local in extent and
long term in duration.

vii) Pressure on forest for fuel 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 specific in extent and long
term in duration.

7.1.2.3 Socio-economic and Cultural Environment
7.1.2.3.1 Construction Phase

i) Land acquisition and compensation related issues

An estimated land area of about 5.83 ha is required for construction of the project
components. Project facilities requires 0.055 ha land permanently and 0.52 ha temporarily
(for quarry, borrow and spoil disposal sites). Out of the 5.31 ha land to be permanently
acquired, 0.19 ha is cultivated land, 0.3 ha is community forest land and remaining 4.82 ha
is public land, mostly trails. Temporarily leased land is mostly barren land under BZCF.
The permanent structure of the project will be constructed in the perm anently acquired land
and temporary project ancillaries will be constructed in leased land. The impact is direct,
moderate in magnitude, local in extent and long-term in duration.

ii) Loss of agriculture land and Crops

Utilization of agricultural lands for different project features will decrease the agricuitural
production in the area. As per local production trends, about 2.5 quintal of potato and the
same amount of vegetables is expected to be lost in annual production due to acquisition of
agriculture land. Thus, acquisition of land will also have direct impact on agriculture
production and economic condition of the local people. With the implementation of the
proposed project, there will be loss in annual production of agricultural products. Estimated
loss of major crops (potato) in terms of monetary value is about NPR 25,000.00 while
valuation of vegetables is about NPR 40,000.00. The impact will be direct in nature, low in
magnitude, site specific in extent and long term in duration.

iit) Loss of private land and property
Beside the loss of land, there will not be loss of property of local people.

iv) Loss or restricted access of ecosystem services and its impact on livelihood

. There will not be impact on access of ecosystem services and its impact on livelihood due

to proposed project

v) Impact on existing social infrastructures
There are four existing micro hydro projects in PIA (Table 28 in Scetion 5.3.5). Out of four
micro hydros, Monjo Khola Micro Hydro (MKMH) will be impacted during construction
period, as the proposed project activities will be conducted in the periphery of MKMI.
Sedimentation on water and disturbance on water supply canal will affect in power
generation from MKMH. Similarly, laying of transmission and distribution lines needs to
be dig along the trails. Similarly, drinking water distribution pipes may be affected. This
also impacts on travel and associated risks of accidents. The impact will be di&-%é}'fiﬁ; natyre,
high in magnitude, site specific in extent and sh KN duration, . A
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BES of Monjo Khola Mini Hyvdro Project

vi) Pressure on existing facilities, services and resources of the project area
There will be increased pressure in social service and facilities due to the migrant work force
and outsider’s population. The population of a relatively smaller project area can become
crowded with addition of the outsiders. The addition of the outsider population creates
pressure in social service providing institutions in the area. Experience of hydropower
projects construction in Nepal, reveals pressure on the social service institutions particularly
health services, water supply systems, administrative 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, quarrels over resources with a burden 1o local
administration and law and order institutions; and above all increase in solid waste, human
waste and degradation of the overall sanitation status of the area. The impact will be indirect
in nature, moderate in magnitude, site specific in extent and short term in duration.

vii)Health and sanitation and public safety

Public safety during construction phase is also an issue of concem. People unknowingly can
get into accidents during construction activities. Also, the spilled chemical, hazardous
explosive materials, sharp construction materials pose threat to public safety unless adequate
awareness is provided and strict regulations are formulated. Similarly, trench made for
laying of transmission distribution lines may be ambush for locals and trekkers. The impact
will be indirect in nature, moderate in magnitude, site specific in extent and short term in
duration,

viii)  Occupational health and safety related issues

The construction activities such as working in the river, steep slopes, may cause accidents
and injuries. The most common injuries that might occur are due to accidental falls from
scaffoldings or other structures, injuries due to falling objects such as rocks or other
construction equipment. The victims will most probably be construction worker although
injuries to local people area also possible. Similarly, construction practice without use of
Personal Protective Equipment (PPE) like glove, boot and helmet results into the minor
accidents. Health hazard may also occur due to unhygienic sanitation condition of camps.
Work related injuries are the likely impacts predicted due to implementation of the proposed
project.

The impact will be direct in nature, high in magnitude, site specific in extent and short term
in duration.

ix) Social-cultural conflict between local community and the outside work force
Another socio-cultural impact in the project area during construction will be an overall
disruption of the traditional cultural ways of people living in and near the project area
Disruption of social life will also be caused by the presence of the construction workforce
and an anticipated influx of job seekers during construction period of the project. For
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 community solidarity
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 oplmons and ideas outside of theil
areas. Thus, the project will have some impacts on . cultural and religious features 0[‘
the project areas.
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BES of Monjo Khola Mini Hydro Project

These impacts are expected to be direct, low in magnitude, local in extent and of short term.

x) Issues relating to unsocial activities like gambling, alcoholism, girl trafficking
and prostitution

With the beginning of construction of projects 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 into the project 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 the
project 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 outsider populations 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 existing 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 the project area and thereby the
law and order situation may get vandalized. The impact will be indirect in nature, moderate
in magnitude, local in extent and short term in duration.

xi) Gender discrimination (issues of equal pay between women &men for work of
equal value)
Male and female workers may be paid unequally for the same or similar works. Similarly,
contractor may select male and female workers for selective works rather than the capacity
of individual workers. Such gender discrimination on works and pay may create dispute at
workplace and hindrance on progress of works. The impact will be indirect in nature,
moderate in magnitude, site specific in extent and short term in duration.

xii) Stakeholder Engagement and information disclosure
Stakeholder engagement and information disclosure is very important for the successful
implementation of the proposed project. Avoiding or evading the stakeholders on proposed
project activities may hamper the progress and sustainability of the project. Likewise, if
information regarding the project is not shared with concerned stakeholders and locals of
PIA, it also creates problem in project implementation and sustainability. The impact will
be indirect in nature, moderate in magnitude, local in extent and long term in duration.

xiii)  Issues of Grievances Management and Gender Based Violence (GBV)
Locals of PLA, construction crews and other concerned stakeholders may have complaints
regarding project activities and also about the behaviors of project staffs and workers. On
the same way, there may be gender based violence and sexual exploitation & harassment
among workers, project staffs and also with local people. If there is no mechanism to
address these issues at project level initially, it will create a huge problem later. The impact
will be indirect in nature, high in magnitude, local in extent and short term in duration.
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BES of Monjo Khola Mini Hydre Project

xiv)  Issues related to disturbance to community during construction

Construction activities, movement of construction crew and associated activities may

disturb to local communities. Socio-cultural invasion, unsocial behaviour, increment of

wastes, unnecessary noise and shouting might disturb the nearby community. The impact

will be indirect in nature, moderate in magnitude, local in extent and short term in duration.
xv) Issues related with COVID-19 Pandemic

No place has remained untouched by COVID-19 pandemic since last two years.
Construction crew and project staffs may transfer virus to community level or vice-verse.
In this situation, both community people and workers may get infected and situation may
become chaos. The impact will be indirect in nature, moderate in magnitude, local in extent
and short term in duration.

xvi}  Child labor
There is probability of using children as cheap construction labour. The impact will be direct
in nature, low in magnitude, local in extent and short term in duration.

xvii) People’s Behaviors due to change in economy
The area is along famous tourist trekking route and people are eamning handsome money in
every tourist season. Thus it has been supposed that there will not be significant economic
change of local community. Therefore, it does not play important role to change behaviors
of local people.

xviii} Impact on historical, religious, cultural and touristic important sites
The proposed project does not have any negative impacts on historical, religious, cultural
and touristic sites.

xix)  The pattern of uses of natural resources in festivals and religious rituals (it
any)
The proposed project does not have any negative impacts on pattern of uses of natural
resources in festivals and religious rituals.

7.1.2.3.2 Operation Phase

i) Occupational health and safety related issues of the power station workers
Occupational Health and Safety issues during operation phase are particularly associated
with long term exposures to noise from turbine operation and accidents due to electrocution
causing injuries and deaths.

Occupational health impacts are direct in nature, moderate in magnitude, site specific in
extent and long-term duration.

ii) Public Safety Related Issues/Movement of people in dangerous places
Local people with ignorance may not know about new structures and dan gerous places such
as the switch yard. They may visit these areas and risk their well-being. Children are
especially susceptible to such hazards, which can result in accidents.
The impact will be direct in nature, moderate in magnitude, site specific in extent and long
term in duration.
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iii) Issues relating to sudden release of water to downstream
Water is released suddenly to downstream area to flush out the sediment load from settling
basin especially during the wet season. Local people may cross the river. People may be
washing in the river if they are 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 extent and long
term in duration.

iv) Withdrawal of economic opportunity
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 the project areas. During operation phase when the energy is
distributed to locals, the economic activities will be much less, only about 2~3 percent of
total investment is necessary for annual expenditure. The labour requirement will decrease
drastically, and so will be the income opportunities. Similarly, the employment opportunity
will be drasticaily reduced during this phase. Lack of public awareness and participation in
the development effort will generate negative impact in the local people. The impact will be
indirect in nature, low in magnitude, local in extent and short term in duration.

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

vi) Issues related to benefit sharing of project
Locals want some benefits as they have to provide local resources to private sector. They
arise the issue of benefit sharing in terms of share on company and benefit accrued from
power generation. This issue may affect on sustainability of the project. Thus this impact is
indirect in nature, moderate in magnitude, local in extent and long term in duration.

vii)Issues related to tariff of electricity

Majority of locals are using energy from micro hydro and solar for lightening purpose only.
Most of the micro hydros made from community initiation and ownerships are with them.
They are paying the energy tariff with mutual understandings of community people. And
locals always want energy at low price as possible from developer. The proposed project
has supposed to be provide energy not only for lightening but also for house appliances and
small industry as per need of the local people. Therefore, local peoples’ willingness to pay
the electricity tariff is very important in one hand while making profit from investment foi
developer is in another hand. This impact is indirect in nature, moderate in magnitude, loca

in extent and short term in duration.

viii)  Stress on local resources & infrastructure
The proposed project does not make any stress on local resources and infrastructures durin
operation phase.

ix) Issues related to management of micro hydro project that exist in project affected
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There are four existing micro hydro projects in PIA (Table 28 in Section 5.3.5). Out of four
micro hydro, MKMHP needs to shut down as the proposed project utilizes water from the
upstream of the intake of Monjo Khola micro hydro. There is no feasible to run Monjo
Khola micro hydro. Other three remaining micro hydro wil also be impacted as they are
producing insufficient amount of electricity, only for lightening. People may use the
electricity from new project that provides energy as per their demand. Therefore, other three
micro hydros may be affected and their revenues may be impacted. This impact is direct in
nature, high in magnitude, local in extent and long term in duration.

7.1.2.4 Impacts to integrity of protected areas and Outstanding Universal Value

As the project area falls within BZ of SNP, world heritage site since 1979. The proposed
activity is confined in a small site along the river banks and trails. Construction activity will
be of manual and restored immediately. During construction, there will be very minor
topographical changing works for penstock and transmission and distribution laying as both
will be underground except river/stream crossing. It will impact on visual perception in
some extent in the PIA, but not park area. Similarly, local community has already been
exposed to diverse cultural and religious groups from various country since last 75 years.
So influx of labour cannot easily influence the local customs, cultural and religious
practices. In terms of biodiversity, the project activities do not involve clear felling of forest
thus not affecting prime wildlife habitat but may hinder the movement during construction.
On the same way, electroshocking may kill the birds in the river/stream crossing area where
transmission lines are open. But this is impossible as the transmission lines will be armored
cables. Thus the impact of proposed project on integrity of PA and OUV is indirect in
nature, low in magnitude, local in extent and long term in duration.

7.2 EVALUATION OF IMPACTS

The significance of the impacts has been evaluated using the words significant, moderately
significant and insignificant. Assumption has also been made to evaluate the significant
impacts. Impacts having total score of over 75 are considered significant; impacts having
45 to 75 score are considered moderately significant; and impacts having total score of less
than equal to 45 are considered insignificant for this project. However, some of the impacts
whose total score exceeds 45 may not be significant in view of the nature of the predicted
impacts. Some impacts having less than 45 score could also be considered significant. It has
been done so as the impacts are related to the subjective judgment on magnitude, extent and
duration of the impacts (Table 36 and 37). For example, impacts likely to oceur outside the
project’s direct impact zone and of indirect nature may not be significant although the total
score exceeds 45. This ranking has provided a basis to select and propose environmental
protection measures, i.e., beneficial impacts augmentation measures, and adverse impacts
mitigation measures.
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BES of Monje Khola AMini Hydre Project

CHAPTERS8: ENVIRON ENTAL IMPACT MITIGATION
MEASURES AND ENVIRONMENTAL MANAGEMENT PLAN

The BES study has proposed site-specific mitigation measures to minimize/mitigate/avoid or
control of proposal's adverse impacts during construction and operation stages.

The mitigation measures have been selected based upon appropriateness and cost analysis
Mitigation measures have been proposed for the impacts on physical, biological, socio-
economic and cultural environment. Mitigation Measures are of two types, which are benefit
augmentation measures and adverse impacts mitigation measures.

8.1 ENVIRONMENTAL ENHANCEMENT MEASURES
8.1.1 CONSTRUCTION PHASE

i. Employment opportunity and skill enhancement

The project will give first priority to the PAFs and local people who want to work in the project.
The project will maintain the roster of the PAFs and at least a member of PAF will be employed
during the project construction period. The project will provide necessary training to PAFs, it
necessary, depending upon the nature of the work offered. The project will include a bindk
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 given to local people for employment. Local people will be
recruited for administrative and technical works as per their qualifications and skills.

Table 38: Estimated Cost for the Skiil Develo ment Trainin

Total Crs
(NRs.)

500,000.00
180,000.00
500,000.00

705,000.00
1,885,000.00

it. Benefits from implementation of EMP

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

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

The project will launch training programs in specialized area such as electro~mechanical works

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

to the project affected families (PAFs) and local people to the extent they are interested to gef

involved in the construction activities.
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BES of Monje Khola Mini Hvdro Project

8.1.2 OPERATION PHASE

i.  Benefits to be incurred from addition of 942 kW of power to local people

As the project is 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 on. Tariff for electricity will be made in close coordination
with community so that all can use the electricity at affordable cost.

ii. Public Shares
The project will provide 10% of the public shares to the locals in the project area.

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.

8.1.3 ENVIRONMENTAL MITIGATION MEASURES
8.1.3.1 Mitigation Measures for Impacts on Physical Environment
8.1.3.1.1 Construction Phase

i. Change inland use

¢ 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 other permanent project features;
Appropriate compensation will be provided for families who will lose their fand.
Temporarily acquired land will be leased for construction period and it will be
rehabilitated and brought to its original status, after the completion of construction
work, to the extent possible.

¢ 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, the project will develop a plantation site.

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

i Change in topography

Change in topography is very minor in the implementation of the project. All the tem porarily
used areas such as quarry sites and disposal sites will be rehabilitated. All the areas dug for
laying of penstock pipe, transmission and distribution lines will be rehabilitated immediately.

ifi. Possible Glacier Lake Ourburst Flood (GLOF) and associated impacis
GLOF impacts on the project area will be caused by natural events without relationship to
project activities or facilities. But due to the establishment of the project, mitigation measures
against natural GLOFs will be introduced and should in principle be classified as enhancement
rather than mitigation measures. From an environmental perspective the most important actions
are:
e Make aware to workers about GLOF warning system established in Dudh Koshi River

and its significance while working at power ouse and tailrac  ite.
LN
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BES of Monje Khola Mini Hydro Prafect

Prepare emergency plans in respect of GLOF warnings and establishment of evacuation
paths for escape to higher ground (up to 5 m above river level at the intake site) at
critical sites.

iv. Landslides and soil erosion
Following mitigation measures for the soil erosion and landslides impacts has been prescribed;

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 powerhouse areas will 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 geotechnical
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 the safe spoil 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:

vi,

Wil

*

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 the project area.

The excavation materials will be used for backfilling purposes wherever required

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

Deposition of the spoils on the hill slopes, drainage structures, private agricultural land,
natural waterways etc. will be 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 specified area
Construction materiais 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.

Impact on material quarrying sites
Materials will be extracted with careful manner so that slope stability will be maintained
Haphazard materials extraction will be prohibited
Spoils will not throw/kept haphazardly
Natural drainage will not be blocked due to stock piling of construction materials and

spoils
The quarry site will be rehabilitated and vegetated. /g\é
/
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BES of Monjo Khola Mini Hvdro Project

viil.
[ ]

Water quality management and waste water disposal issues
The storage areas for the chemicals, oils and other substances will be located far from
the water sources to avoid the contamination by spillage.
Workshop facilities will be located at least 100 m away from the water sources. Spilled
oil and grease trapping systems will be built in the workshop to avoid contaminated
runoff into the water courses.
All kinds of waste will be kept away from water sources to avoid contamination through
seepage or direct runoff.
Toilets shall be provided at all construction sites and 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 treatment system will be constructed to treat the camp effluent.
Any discharge in inland surface water will be practiced as per the tolerance limit set by
the MoFE.
Water quality of the sources in and around the construction sites, camp sites and major
setttements 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:

During excavation natural drainage channels will be protected as far as possible
Runoff drainages will be constructed in project construction sites and project facility
sites (camps, storage facilities, muck disposal sites etc.) will be facilitated during the
construction period and later remodified to suit to the local conditions in the operation
period as permanent network. Afier the completion of the muck disposal, the muck
disposal sites will be facilitated by permanent drainage networks to collect and
discharge the runoff water safely to the water bodies

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

Installing noise reducing equipment in the ventilators, compressors and diesel generator
set

The noise generating machineries and equipment such as generators, crushers cic. will
be placed far from the residential areas

Noise intensity level wili be monitored regularly in the major construction sites such as
headworks, powerhouse, settlements etc.

No construction works will be done during night time.

xi.  Issues relating haphazard stockpiling of construction material
The impacts will be mitigated by the following mitigation measures:

95 Pace

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 methodically stored at proper
locations separately; and w
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BES of Monjo Khola Mini Hyvdro Project

e The residual of construction materials will be re-utilized for other construction purposes
like construction of resting places wherever possible.

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

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

e The construction wastes will be managed within the work areas. Tins and other metal
are kept in a closed scrap yard within the construction premise.
Solid waste from the camp and work areas will be collected regularly.

e Separate waste collection bins will be provided in the camps to segregate wastes of
different nature.

xiii.  Air pollution related issues

Excavation will be minimized as far as possible.

e The aggregate crushing plants will be located far from the settlements and camp areas.

e The spoils disposed in the 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 the bare surface.
The air quality monitoring will be done in major construction sites such as headworks.
powerhouse, and settlements. Compliance with National Ambient Air Quality Standard
of GoN will be checked.

xiv. Impact on river morphology
The extraction of river bed materials will be planned properly in such a way that riv
morphology does not change after the removal of the materials. Further, during the extractic
of materials, due consideration will be given to minimize bank crosion. Similarly. i
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 budger
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 anc
headworks, the top soil will be managed separately and saved in a separate area for later
rehabilitation works. The top soil (0-15 cm) from the productive land (penstock pipe anc
powerhouse) shall be preserved and reused for plantation and restoration purposes. A 15 ¢m
topsoil will be stripped off from the borrow pit and this will be stored in stockpiles i
designated area for height not exceeding 2m and side slopes not steeper than 1:2 (Vertica .
Horizontal).

8.1.3.1.2 Operation Phase

i. GLOF and associated impacts
Following are the mitigating measures to reduce the impact:
e Educate the local residents about the early warning system and characteristics of la
outbursts as there is already early wamning system in Dudh Koshi River.
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BES of Monjo Khola Mini Hvdro Project

i, Impacts on river flow regime downstream of diversion weir (dewatered strefch of
Monjo Khola) and possible microclimatic changes

Changes in microclimate will be expected during dry season in the downstream area. As a

mitigation measure, the project will maintain a minimum flow of 10% of the mean monthly

flow. 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. F urther, during the extraction

of materials, due consideration will be given to minimize bank erosion.

iiL. 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.

iv.  Management/final disposal of solid waste and wastewater (both black water and grev
waler)
Following are the mitigating measures to reduce the impact
* Solid waste and wastewater from project permanent camp and project office will be
managed properly.
* Haphazard disposal of wastes will be strictly prohibited.

v.  Noise and vibration
Since, the operation phase impacts on air quality, water quality, noise pollution and solid waste
generation is too minimal, the mitigation actions required are also few. The powerhouse
workers will be provided with the ear muffs to reduce the exposure to continuous noise of
turbine operation.

vi. Air Quality
Since, the operation phase impacts on air quality is too minimal, there is no need of miti gation
measure.

vii. Water Quality

® The effluent discharges from project office and project camp to nearby water sources
will be prohibited.

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

* 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.

* Drinking water quality of the camp and water quality of the water sources around
powerhouse will be monitored periodically.

8.1.3.2 Mitigation measures for impacts on Biological Environment
8.1.3.2.1 Construction Phase

i.  Impacts on forest area and forest vegeration and overall Jorest biodiversity
Following are the mitigating measures to reduce the impact
* Forest and vegetation will be cleared only to the required by pegging the area and
numbering the trees;
¢ Compensatory afforestation for the felled local tree species as per department of Forest

guideline will be carried out in con&g{i?wgh the Szsarmatha T;Iﬁadaggal Park and
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BES of \fonjo hhola Mini Hvdro Project

Buffer Zone Community Forest. The plantation will be carried out with the species
those are required to cut down for the project construction in order to compensate for
the lost species. Moreover, emphasis will be given to the species with high value for
timber and fuelwood.

o As per rule of 1:25, a total of tree saplings will be planted. The cost of plantation has
been estimated to be NRs. 408,852. The total cost including caretakers has been
estimated to be NRs. 708,852, The saplings will be planted in 0.64 ha of land at the rate
of 1600 plants per ha. The required land will be arranged during implementation phase
in consultation with BZCFUG and SNP office. A separate plantation plan will be made
before plantation of the saplings.

ii.  Possible impacts on protected species of flora and fauna
Following are the mitigating measures to reduce the impact
e As far as possible, the felling of rare, endangered, endemic species will be avoided
e In case the felling is required by the project layout, such species will be planted in
afforestation areas as a part of compensatory afforestation as per department of Forest
guideline.
iil.  Impact on wildlife and avian population
Following are the mitigating measures to reduce the impact
e Forest and vegetation will be felled only to the required by pegging the area and
numbering the trees
e The project will organize programs to raise awareness on conservation of wildlife
habitats and wildlife species for local people, school children and project workers
o Night time construction activities will be avoided.
iv.  Impact on Non-Timber Forest Products/MAPs
Following are the mitigating measures to reduce the impact
o The project will develop programs to support NTFPs/MAPs promotion.
e While carrying out afforestation, the plantation of NTFPs/MAPs species will also be
carried out.
v.  Possible Risk of forest fire
Following are the mitigating measures to reduce the impact
e The project staff and workforce will be instructed not to visit the forested areas
e Awareness relating to importance of forest and biodiversity and consequences of fore
fires will be provided to the local people and the project staffs.
vi. Loss of aquatic habitat and consequent impacts on aguatic lives
Following are the mitigating measures to reduce the impact
o Unless required by the project structural placement, the riverbed will not be disturbed
e Spoil disposal in the river flood plain will be prohibited
vii,  Disturbance to Wildlife due to Construction Activities
Following are the mitigating measures to reduce the impact
e No poaching and hunting activities will be allowed.
e Minimum disturbance will be maintained
e Workers will be made aware about wildlife conservation

.1 3. 2 Operation Phase

i Impacts on aquatic fauna and their habitat .
Follow ing are the mitigating measures to reduce the impact LR
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BES of AMonjo Khola Vini Hydro Projec:

¢ Residual environmental flow (10% Ips) will be released round the year from the
as per Hydropower Policy to sustain the aquatic life of the dewatered section betw
weir and tailrace.

il.  Possible disturbance to the wildlife activities
Following are the mitigating measures to reduce the impact
® No poaching and hunting activities will be allowed.
¢ Minimum disturbance will be maintained
e The project staff and workforce will be instructed not to visit the forested areas
e Awareness relating to importance of forest and biodiversity to the local people and i} -
project staff.

iii.  Bird casualties due to electrocution and collision with transmission line

This impact is very low as transmission and distribution lines will be made underground exce
river crossing areas. In these cases, transmission lines will be covered with insulated materi

. Pressure on forest for fuelwood

¢ Prohibition on use of fuelwood
e Provision of LPG for cooking to resident workers
» Provision of electricity for heating purposes

8.1.3.3 Socioeconomic and Cultural Environment
8.1.3.3.1 Construcrion Phase

.  Land acquisition and compensation related issues
Following are the mitigating measures to reduce the impact

e The private lands which is acquired by the project will be compensated in negotiati. 1
with land owners. The compensation is fixed based on current market value and in
consultation with the project affected families. All the land owners are ready to provide
land in negotiation {Annex XX).

» The standing crop at the time of acquisition will be allowed to harvest by the respec | :
landowners. If construction works need to be done before the harvesting of stanci
crop, the standing crop will be compensated as per the production potential at ma k<t
price.

* Employment priorities will be given to the population in the household whose land and
property are lost due to project.

¢ Public land will be acquired as per GoN's law.

i, Loss of agricultural land and crop production
The project will provide adequate compensation for the loss of agriculture land and crop
production. Trainings on scientific agriculture technologies and an improved seed program will
increase the agricultural production in the project area.

ifi.  Affect on existing social infrastructures
Out of four micro hydro, only MKMH will be affected during the construction. Construct n
activities will be done in such a way that it will function during construction period.
Construction sites will be immediately rehabilitated heck the disruption on electricity
production. The same will be applied in trails. The en' * for laying of trangmiission and
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BES of Monjo Khola Mini Hydro Project

distribution lines will be rehabilitated 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 of the project area
Following are the mitigating measures to reduce the impact
¢ The project will support the existing educational institution in the project area
e The project will support existing health institution in the project area to upgrade its
capacity
¢ The project will support to upgrade the existing trekking trails of project affected area

v. QOccupational health and safety related issues
Following are the mitigating measures to reduce the impact

» The project 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.

e A contract will be done with helicopter company for emergency cases of injury and
illness.

o Emergency firefighting systems will be provisioned in the camps and the construction
areas.

e Personnel protective equipment such as helmets, gloves, boots, mask, ear plugs, safety
belts etc. as to the requirement of the construction work nature to each of the
construction workers and supervisors will be provided. Workers without required PPEs
will not be allowed to enter in to the construction site.

e The project will make the Contractor to organize regular safety instruction prior to,
during and after the 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
* Provisions will be made for checking health status of the worker for contagious diseases
o The project will launch community awareness program on health and sanitation.
communicable disease and ways to prevent such disease.
» Signboards with signs on different construction related activities will be placed in the
construction sites.
o All the construction sites will be fenced and unauthorized persons will not be allowed
in the construction sites.
» Al visitors in the construction site will be instructed to wear protective gears

vii. Socio culnural issues such as community conflict with the outside work force
Following are the mitigating measures to reduce the impact
e Code of conduct for the project staff will be prepared and implemented and project staff
will be provided the orientation on norms and values of project affected communities
» e project will organize regular ethical behavioral programs to outside workers before
work session to respect local people, their culture and traditions
e Labour management plan will be prepared and implemented
e Gambling and alcohol drinking will be prohibited within the camp.
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wiii. Issues related to stakeholder engagement and information disclosure
All the activities related to project will be made transparent. All the project activities will be
made public through notices as well as meetings. Stakeholder engagement plan will be made
separately.

ix.  Issues of Grievances Management and Gender Based Violence (GBV)

GRC at project level will be established to address the issues related to compensation, labour
and SEA/SH etc. Orientation to the project staff& GRC on sexual exploitation and harassment
and gender based violence will be provided.

x.  Issues related to disturbance to communiry
Followings are the mitigating measures to reduce the impact
o Separate camps will be made for construction crew,
o Separate toilets and place for breast feeding for women project staff
e Construction crew will be made aware about the social activities, customs, traditional,
cultural and religious activities.
¢ Unnecessary and untimely movement of construction of crew will be checked.

xi,  Issues related with COVID-19 Pandemic
Following are the mitigating measures to reduce the impact

e 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 will be made t
check COVID-19

e & & & @&

xii.  Issues of Child Labour
e Uses of child labour will be completely prohibited
Records of all the workers will be kept along with their identity showing age.

8.1.3.3.2 Operation Phase

i Occupational health and safety related issues of the power station workers
Following are the mitigating measures to reduce the impact
e Occupational health and safety plan (OHSP) specific to operation and maintenance
phase of the project 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.

» Safety signs, warning symbol boards will be placed in powerhouse.

o Powerhouse workers will be equipped with all necessary safety equipment.

» Emergency firefighting system will be provisioned in the camps and the powerhouse

s Powerhouse workers will be made aware of the safety issues inside the powerhouse.
ii. Public Safety Related Issues/Movement of people in dangerous places

Following are the mitigating measures to reduce the impact
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* All dangerous sites such as switch yard will be fenced as a precautionary measure to
restrict people’s movement in the area;

* Safety signs and posts will be erected at critical areas; and

* Local people will be made aware of dangerous project areas.

i, Issues relating to sudden release of water to downstream
During the operation phase, the sudden release of water downstream of the headworks may
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.

i Issues of Withdrawal of economic opporiunity
Upon the completion of the project, most of the labour will lose Jobs. They will not be able to
utilize their skills locally. Therefore, they have to either leave the area and go elsewhere in
search of jobs that match their skills or remain in the local area and find jobs which are locally
available. To overcome from this issue, following works will be done:
* The project will try to appoint maximum number of local people as far as possible
during the operation period;
® Training sessions will be conducted at least 3 months prior to the project completion,
so that the labour force will be able to start their own businesses immediately upon the
termination of their jobs in the project;
* Training programs will be organized particularly targeti ng the skiiled labour force
willing to establish their own entrepreneurship, where they can utilize their skills and
make a living.

v Issues of water right at down stream

Monjo Khola Minj Hydro (MKMH) set needs to be shut down as there will not be sufficient
water to operate. At present, MKMH at half of their full capacity due to poor maintenance and
management. People are not getting enough energy as required. Users are happy if they get
enough energy in spite of demolish of old micro hydro. Agreement between MKMH and
MKMHSP has been made to demolish the old MKMH. Similarly, Separate agreement has been
done with other three micro hydro and there is no effect on the operation of them (Annex XXT).

A Issues related to benefir sharing of project

Locals will be provided at least 10% of the share. 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.

VL Issues related 1o tariff of electricity
This issue will be managed in coordination with local people.

THL Issues related to management of micro hydro project that exist in project affected area
Agreement with four existing micro hydro has been made separately. MKMH is ready to

electricity generated from three others will be purchased at agreed rate (Annex XXI).

Proponent will manage transmission and distribution system while operation and management
f power generation system will be managed by respective micro hydro.
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8.1.3.4 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 collection forest produces from forest

Prohibition of use of fire in forest area

Biodiversity conservation awareness raising activities to workers as well locals

The mitigation matrix is given in Table 39.
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8.2 ENVIRONMENTAL MANAGEMENT PLAN

Different institutions involved in BES and EMP implementation and roles of these institutions
are given in Table 40,

Table 40: Institutions and Their Role

Mini Hydro Pvt, Lid.)

SN | Institutions Roles and Responsibilities

I | Ministry of Energy, Water | Being line Ministry, has mandates to formulate and environmental
Resources and Irrigation policy, plans and programs but no direct responsibility in the project.

2 | Project Management | Overall responsibility from selection to implementation of project.
Office at AEPC

3 | The World Bank Partner of the Project and has supportive roles to ensure effective
implementation of E&S risk management measures for the project,
review E&S instruments and provide clearance and support
AEPC in E&S capacity enhancement.

4 | Sagarmatha National Park | Authorized agency for BZ management activities and can play role
in implementation and monitoring of the proposed project.

5 | Khumbu Pasang Lhamu | concerned authority to provide generation license and approval

Rural Municipality agency for Brief Environmental Study Report as per prevailing law
of Nepal with monitoring responsibilities of project.

6 | Pamer Bank Has roles in the E&S screening, assessment, and monitoring cycle
in order to better understand their risks, and specifically responsible
for providing matching loan to proponent as per project policy.

7 | Proponent (Monjo Khola | responsible for the preparation of DFS/DED, and BES as required

by GoN and WB of the project and its implementation,
implementation of project and also preparation of monitoring and
progress report and submission to AEPC.

8 |GRC responsible to resolve the grievances at third level came through
field level to Project Safeguard Unit, E &S Team of AEPC

9 | BZMC can play an important role in effective implementation and
monitoring of proposed project

10 | BZUC an important role in effective implementation and monitoring of
proposed project

11 | BZUGs can coordinate for effective implementation and monitoring of
proposed project

12 | BZCFUGs coordinate for effective implementation and monitoring of
proposed project

13 | GRU the responsibilities to resolve the local grievances and also of
workers at field level

14 | Construction Contractors | responsible for implementation of mitigation measures specified in
the part of contractor and compliance with the tender clauses

15 | Construction coordination of the compliance monitoring and mitigation program

Management/Supervision
Consultant

16 | LCF a platform for locals to keep their concerns, suggestions and

grievances, and coordinates to addresses these issues
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8.3 REPORTING AND DOCUMENTATION

The proponent will prepare monthly, Quadrimester and Annual Progress Reports and submits
to AEPC.

8.4 IMPLEMENTATION OF MITIGATION MEASURES

The mitigation measures should be integrated into project design and tender documents. Using
this approach, the mitigation measures will automatically become part of the project
construction and operation phase.

8.5 COSTS FOR EXECUTING THE ENVIRONMENTAL MANAGEMENT PLAN

Most of the mitigation measures suggested will be a part of bridge design and construction
without additional cost. The design and cost estimate for most of the suggested mitigation
measures such as river training, spoil disposal, supply of face masks, helmets, ear mufflers,
accidental insurance, bioengineering measures, plantation, shall be incorporated in the design
and cost estimates. All proposed mitigation measures will be integrated in the project design.

The following Table 41 presents summary cost for environmental management. The cost
includes only the added cost not included in the project design.

Table 41: Cost for Mitigation and Augmentation Measures

S. N. | Measures/ Activities Costs in NPR Remarks
1 Augmentation cost (As per table 38) 1,885,000.00
2 Mitigation cost (As per table 39) 2,345,852.00
Total 4,230,852.00
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CHAPTER 9: ENVIRONMENTAL MONITORING

9.1 ENVIRONMENTAL MONITORING

Monitoring of the implementation of environmental protection measures provided 2 basis for
comparison for the predicted and actual impacts of a propqsal. As per the national ElA
guidelines (1993) and Working Procedure for Brief Env1ronmf:nta_l Study and ‘Im'flal
Environmental Examination, Khumbu Pasang Lhamu Rural Municnpflllty 2078, monitoring
plans and indicators, schedules and responsibility has been identified in the B.ES report. The
national EIA Guidelines of proposes three stages for monitoring. They are baseline monitoring,
compliance monitoring and impact monitoring.

9.1.1 BASELINE MONITORING

This monitoring sometimes also referred as pre-audit study, is to know the pre-project baseline

condition of the environmental parameters. In general, it is done to know if there is a significant
time fapse becween ohic preparation of the BES report and the construction stage or the change

in environmental quality is noticeable. This project will proceed for construction immediately
after the approval of this BES report and hence, baseline monitoring is not required for the
proposed project.

9.1.2 COMPLIANCE MONITORING

Compliance Monitoring employs a continuous recording of specific environmental quality
indicators in order to ensure project compliance with recommended environmental protection
standards. The main objective of the compliance monitoring is to ensure that all conditions set
forth and commitments made in the approved BES report and other applicable regulatory
requirements and standards, the project documents including project contracts and
specifications etc. An early compliance assessment is also required to check if the
environmental mitigation activities prescribed in the approved BES report are well integrated
in subsequent project documents such as detailed engineerin g design and tender documents.

Table 41 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.

9.1.3 IMPACT MONITORING

Impact Monitoring measures the physical, Chemical, biological, socio-economic and cultural
parameters within the project area during the construction and operation phases in order to
detect environmental changes that occur as a result of project implementation. It involves actual
measurement of the impacts 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. The impact monitoring has been
given in Table 43.
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9.2 COSTS FOR EXECUTING THE ENVIRONMENTAL MONITORING

Rural Municipality will be supported by AEPC for environmental monitoring. According to
Working Procedure for Brief Environmental Study and Initial Environmental Examination,
Khumbu Pasang Lhamu Rural Municipality 2078, The Rural Municipality is responsible for
monitoring and evaluation of the impact of the implementation of the project.

The RM with support from AEPC will make arrangements for project level monitoring. Thus,
it is recommended that an external team hired by AEPC take responsibility for monitoring of
the environmental performance, in addition to the regular supervision and guidance provided
by the RM at the site. At least one monitoring in monthly basis is necessary.

The project level monitoring team will submit its report to RM/AEPC. Total cost of
environmental monitoring (field visits, observation, review of reports and report preparation)

is estimated NRs. 750,000.00 as given in Table 44.

Table 44: Environmental Monitoring Cost

Description Duration | Rate (NRs) | Amount (NRs) Remarks
Regular Monitoring as LS 300,000.00 (onl_y for water/air/noise
per need quality test)

Central level monitoring . .

(AEPC) 3 times L8 450,000.00

Total 750,000.00
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CHAPTER 10: CONCLUSION AND RECOMMENDATION

The proposed MKMHP will generate 7,243,292.16 kWh of annual average energy. Apart from
the generation of the hydroelectric power, the project will provide a number of benefits both
during the construction and the operational stages. During the construction stage, some of the
beneficial impacts include the employment generation, increase in local economy and
enhancement of technical skills and know-how. It will have long-term impact for conservation
of the local environment replacing biomass based energy with clean energy,

The project will also result in some adverse impacts of different magnitudes, in different
locations and even for the long-term duration. The major adverse impacts include land
acquisition. The project intends to acquire about 0.1686 ha of private land and about 5.48 ha
ofthe government land. This project will also require 0.674 ha forest land. During the operation
phase, water diversion will have impact on the river stretch (from headworks to confluence
between Monjo Khola and Dudh Koshi River) due to reduced flow for an extended length about
I.3km. This BES report includes mitigation measures for each of the significant adverse
impacts. The proposed project could be implemented by ensuring the implementation of the
proposed Environmental Management Plan. The project will also commit to
compensate/mitigate any other impact encountered during the construction and operation of
the project. No further environmental study will be required for project clearance as the
proposed proposal does not exceed any of the prescribed thresholds by Working Procedure for
Brief Environmental Study and Initial Environmental Examination, Khumbu Pasang Lhamu
Rural Municipality 2078, Province no. 1 EPA, 2020 and EPR, 2020, and EPR 2020 (GoN).
Thus, an [EE or EIA study is not required for this proposed project, and BES is sufficient for
the proposed proposal.
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Annex I: Declaration

Declaration from Proponent

Name of Report: Brief Environmental Study of Monjo Khola Mini Hyro Project
Name and Address of Proponent: >

Monjo Khola Mini Hydro Pvt. Ltd.

Kathmandu-8, Tilganga,

Bagmati Province, Nepal

Telephone No: 01-4464222, 01-4464333

Email: monjokholaminihydro@gmail.com

[ declare the following:

[ have provided accurate and relevant information to the study team;

I'have allowed the study team to study professionally and independently;

I have read and understood the contents of the report:

I'agree to implement all the impact mitigation and enhancement measures proposed
in this report; and

* [understand that additional impact mitigation and augmentation measures can also
be implemented by the Ministry of Road Infrastructure and Urban Development. If
the impact mitigation and augmentation measures proposed in this report are not
sufficient, I will be fully responsible for the implementation of those measures or
any impact during the project implementation at my own expense.

Signature: Office Stamp:

Name: Samivad 2"':? %J [ﬁM—IGPZOZ?_.)

(Chief of the Office or Authorized Representative)
Date:
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Self-Declaration from the Coordinator of the Study Team

-

Name of Report: Brief Environmental Study of Monjo Khola Mini Hyro Project
Name and Address of Proponent:
Monjo Khola Mini Hydro Pvt, Ltd.
Kathmandu-8, Tilganga,

Bagmati Province, Nepal

Telephone No: 01-4464222, 01-4464333
Email: monjokholaminihydro@gmail.com

[ declare the following:

¢ [have read and examined the contents of this report;

* My study team members have conducted professional studies using acceptable
methods;

* The findings of the study are correct to the best of my knowledge; and have not changed
in any way;

* The proposed mitigation measures are sufficient to comply with my best knowledge,
reliable, practical and relevant legal requirements; and

* [ myself and my team will be responsible for any misleading information in any part of
this report.

Signature:

Name: Dhan B. Shrestha
Minimum Qualification: MSc, Environmental Science
Role in the competency / study team: Environment/ Teamn Leader
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Self-Declaration of Study Team Members

Name of Report: Brief Environmental Study of Monjo Khola Mini Hyro Project
Name and Address of Proponent:

Monjo Khola Mini Hydro Pvt, Lid.

Kathmandu-8, Tilganga, .

Bagmati Province, Nepal

Telephone No: 01-4464222, 01-4464333

Email: monjokholaminihydro@gmail.com

We declare the following:
* Ihave studied professionally using acceptable and universal methods:
® The findings of the study are true to the best of my knowledge and have not changed in
any way;
¢ The proposed impact mitigation and enhancement measures, to the best of my
knowledge, are sufficient to comply with reliable, practical and relevant legal
requirements; and

* I will be responsible for any misleading information contained in this part of the report
relating to my field of study.

joa

Signature: Signature:
Name: Toya Nath Ghimire Name: Lokesh Sapkota
Minimum Qualification: MSc, Geology Minimum Qualification: ME,
Role in the competency / study team: Environmental Engineering
Geologist Role in the competency / study team:
Date: Physical Environment Expert

Date:

\V}p ‘ -I_‘

Signature: Signature: | Z
Name: Heramba Adhikari Name: Ramji Bogati
Minimum Qualification: MA, Minimum Qualification: MSc Zoology
Economics/RD Role in the competency / study team:
Role in the competency / study team: Biologist
Expert, Socio-economic and Cultural Date:
Date:
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Annex II: ToR of BES of Monjo Khola Mini Hydro Project
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Annex III: Company Registration Certificates
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Annex IV: Technical Clearance Certificate From DoED
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Annex V: Generation License
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Annex VI: Consent Letter from DNPWC
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M
. Annex VIII: Data Sheet for Agrobiodiversity
. Date:
’ 1| Name of Respondent:............cccoccooeininnnnnnnnnnn, Sex:...... Age:............ Yrsiooooonis,
[nstitution:......oocoeeiiiiiiiiin.. Position:..................... Address:........cocoiininn
B SN | Name of Uses

Plants/Crops | Food (Cereals/Pulses/Oil seed) | Fruits Vegetables | Spices
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Annex [X: Datasheet for Wildlife

-

Check List Date:
WILGLIFE AND BIRDS
Nan;e of Respondent: Sex; ‘ Age: ....Yrs
Institution: Position: .........cueimenenn.. Address:
D Number:
L Frequency
SN wildfife/Bird Mamrmal/Reptile/Bird | Regular Rare Remarks
Note:
XIV[Pave
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Annex X: Data Sheet for Socio-Economic Study
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Annex XI: Settlement Information Sheet
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Annex XII: Water Quality Test Report

-

NEPALACADE _, S IENCE & TECHNOLOGY

c “FICE

Environment and Climate Study Laboratory
Water Analysis Report

Date: 2078-08-16
Date Received: 2078-08-05
Received From: Khumby Pasang Lamuy
Source: Monjo Khola
Location: Solukhumbu
Lab Code: 078/08/16
S.N. | Parameters | Test Results [ Standards #
Physical Teses
i. Temperature (°C) 18.5
2. pH 8.07 65.5-8.5%
3. Conductivity (uS/em) 14 1560
4. Turbidity {NTLY 0.36 5{10}
5. Total Dissolved Salids {mp/L) 6.84
6. Total Suspended Solids (mg/L} 4
Chemical Tests
7. Total Hardness (s C4CO,) 8 500 mp/l
8. Chloride Content (my/L} 2.34 250 mg/L
9, Iron Content (mg/L) ND 0.3(3) mg/L
10, Arsenic Content (mg/L) ND 0.05 mg/l.
1l Ammonia (mg/L.) ND LS5 mp/l
2, Nitrabe {mp/L) 2 50 mg/L
3. Dissolved Oxypen {my/L) 1.6
14, Diological O Demand (mp/L. 2.8
15, Chemical Oxygen Demand {mg/L) 41
Microbiological Tesr
16. | Total Coliform Count [ so1 [ 07100 mL

quanmlmwmmhyﬁmM,m ND- Non- Detexted  -Gremter thany
'ﬂnn\fndmllmlmrwumlmn (lmﬂnhmﬁaﬂcvﬂmw&ﬂmdmnmum:ml&h
Comments:

The water sample contains total coliform count beyond the standard at the time of analysi
Approved by

‘\f,h

-
Dr. Tista Prasaj Joshi
Scientific Officer

Moses
. mmnm&nmhrlummmmmfnrﬂw“mﬂzmwdmunluhomrya-rmlm

- The cepraduchios of thes repn wholly or pasteally umhuﬁdaﬂld:mmd:cwn of faw: amd ﬂ-mldmhnuudanuy
advertismg medm without the Writen spproval of the lahorutury

Address : Khumaltar, Lalitpur, Nepal, GPO Box 3323 Kathmandu, E-mail: info@nast.gov.np
Telephone: 977-1-5547715, 5547720,5547721,5553132 Fax: +977-1-5547713

Py
0 Ve
3 \ -3‘6 = <r'
XXI|’ 27 3 \%
= £ *
- =
o n %.
SN0
Oq)i o\\)




BES of \lonjo Khola Mini Hvdro Project

Environment and Climate Study Laberatory

Water Analysis Report

Date: 2078-08-16

Date Received: 2078-08-05

Received From: Monjo drinking water supply
Source:;

Location: Menjo

Lab Code: 078/08/18

S.N. | Parameters [ Test Results | Standurds #
Physical Tests
I. Temperature (°C) 18.5
2. pH 7.92 6.5-8.5*
3. Conductivity (uS/cm) I8 1506
4. Turbidity (NTL) 0.24 5(10)
5. Total Dissolved Solids {mg/L) £.95
8. Total Suspended Solids (mg/L) 2
Chemical Tests
7. Total Hardness fas CaCO,) 12 500 mp/L
8. Chlaride Content {mg/L.) 5.68 250 mg/L
9. iron Content (mp/L) ND 0.3(3) mp/l.
L0. Arsenic Content {mg/L) ND , 0.05 mp/L.
11, Ammonia {mg/L) ND 1.5 mp/L
12, Nitrate (mg/L) 2 S0mp/l,
13, Dissolved Oxygen (mg/l.) 5.86
4. Biological Oxypen Demand (mgil) 0.4
15, Chemical Oxygen Demand {mg/L) ND

Microbiological Test
16. | Total Coliform Count [ =3001 [0/1c0 mL
# Nepal Dinnking Weter Quadity Stendand, 2063 ND- Non- Detecied  »-Girester than
*Theae ¥alues show Jower and upper imu { ) refirn thw scceptable values anly when wiematives w not aveilable
Comments:

The water sample contains total coliform count beyand (he standard at the time of analysis.

Approved by
-

Dr. Tista Prasaj Joshi
Scientific Officer

Notex
¢ he result eifers anly (0 te parsmctery 1eged rwmmlcmwmrwlabmry fat anatyus

*  The veprodisiion of thes feport wholly ar mrtially cnnot be used a3 & deice e the court of lew and should nox be used Iy
sdvertsmg medha withaw the w ren approval nf the laboratory

CE & TECHNOLOGY
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Address : Khumaltar, Lalitpur, Nepal, GPO Box 3323 Kathmandu, E-mail: Info@nast.gov.np

Telephone: 977-1-5347715, 5547720,5547721,5553132 Fax: +977-1- 471’13
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Annex XIII: Public Notice for Public earing
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Annex XIV: Broadcasting Certificate of FM

-

Forwrvalt vt F% Tx  AME N
LA N 0 Soiy Duehlonga Mumncipality 5 Sal en, Salakhumbu
\M\A‘ . . B . ol D18 520451, 520013, 570477
e
-

E mad h maltm?0 2@gmad om

Himal FM 9%0.2 M z oo

A Dare : 2078 07 18

-
-

" Monjo khola Mint Hydro pt led o=
Kathrmandu 8 T ganga

Broadcasting Schedule

We hereby that the following Radio. Jingle has broadcasted as per the following
details pravided by Manjo khota M n. Hydro pv: Itd .

Client : Monjo khala Mini Hydro pvt Itd
Caption : Public hearing

pot perday 4
T me . morning, day, evening

Airing Date : 2078/07/18 to 078/07/24

Maorning Day Evening
12-30 6-55
7-55,9-30
- -
LN ‘
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%J“f:‘:‘:i-—"", ¥
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Annex XV: Deed of Enquiry of Public Hearing Notice Affixation
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Annex XVI: Public Hearing Minute
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Annex XX: Agreement with Land Owners
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Annex XXII: Agreement with Existing Micro Hydro
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Annex XXIIII: Photographs
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Figure 3: Penstock Route

PENSTOCK ROUTE

¥
-4
Pty
a 4
»% -, @"{i
W A&
s},%mn,“i&‘
Uaw, .
" gig wl@



BES of Vlonjo Khola AMini Hydro Praject

.
PENSTOCK ROUTE
Fgure S Penstock Route
. ﬁf
POWERHOUSE AREA . = -
- - e ERN
- o ’ PR -
ey . - “J - .H * .
- . 'a- r. 1‘. b v
~ - PR ‘w - - »
” . vl - - R . . . i ! =~
‘ P o &‘.‘-ﬂ"‘ - - i
; ‘,‘? ¥ e - ? _l-&. i‘{: g‘b‘: g,
‘ . e P Sen e
[ .
Figure & penstoek Route and powerhouse (PH)
(Photo Source: DFS Report)

LXXXVil|




BES of Monjo Khala \lini Hvdro Project

g1

y 3
Chair Person of Monjo Khola Micro Hydro, at Public Hearing
i
Public Hearing Program at Monjo
T
ue\ k: /}‘
LXXXVIII aﬁb RN



	BES MONJO स्वीकृति letter.pdf (p.1)
	BES_Monjo Khola MHP.pdf (p.2-236)

