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Executive Summary

1. Proponent

Amadablam Mini Hydro Ltd. (AMHL), at Kathmandu Metropolitan City, ward number 8,
Tilganga is the proponent of ‘Amadablama Mini Hydro Project (AMHP) (Generation,
Transmission and Distribution of 911 kW)’ under Mini Grid Energy Access Project (MGEAP)
of Alternative Energy Promotion Center (AEPC). The Address of the proponent is as follows:

Amadablam Mini Hydro Ltd.
Kathmandu-8, Tilganga, Kathmandu
Bagmati Province, Nepal

Email: amadablamhydro@gmail.com
Telephone No: 9801842344

2. Project Description

The project is proposed to be implemented in Pangboche, Khumbu Pasang Lhamu Rural
Municipality, Ward No.4, Solukhumbu district. Geographically, the proposed project lies
between 27°50'50"N to 27°51'40"N latitude and 86°47'49"E to 86°49'19"E longitude. The
elevation within the project area varies from 3951.18 m to 4422 m above mean sea level (amsl).
The proposed project is a run-off-river scheme and uses water from Cholunche Khola, a
perennial river and tributary of Imja Khola. Water will be diverted at elevation of 4423 m amsl
and intake will be made at elevation of 4422 m amsl. Diverted water will be streamed down to
powerhouse located at 3951.18 m amsl through 2930 m long penstock pipe. The gross head
will be of 471.87 m with design discharge 0.25 m3/s at Qgo%. Two units of turbines with the
rated output of 485 kW will be coupled with two 650 kVA synchronous generators which will
be used to generate total electrical power of 911 kW. Generated electricity will be transmitted
through 11 kVA transmission lines and distributed through 1.1 kVA distribution lines to 451
households in Chukhung, Debuche, Dingboche, Dole, Lawi-Schyasa, Lobuche, Luza, Milingo,
Mingbo, Mochhermo, Pangboche, Pheriche, Phortse, PhortseTenga, Mongla, Fhungi Tenga,
Shomare, Thukla, Tyangboche and Worshyo and other settlements of ward number 4 of
Khumbu Pasanglhamu Rural Municipality (KPLRM) where National grid has not reached. All
the settlements lie in Sagarmatha National Park. The total project cost is NPR 618,901,638.89.
The salient features of the project are as follows:

1 Location

Province : | Koshi
District : | Solukhumbu

s Khumbu Pasanglhamu Rural Municipality
Rural Municipality Ward No. 4

Geographical Coordinates 27°50'50"N to  27°51'40"N latitude  and

Fatide 86°47'49"E to 86°49'19"E longitude
Longitude

27°50'56.52"N and 86°49'6.15"E,
Intake

elevation 4422 masl

Power House 1| 27°51'12.98"N, 86°47'49.21"E,
elevation 3951.18 masl

Total Households to be Electrified 451

2 General
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Name of River Cholunche Khola
Nearest Town Namche Bazaar (13 Km)
Type of Scheme Run of River

Gross Head 471.87m

Net Head 448.86 m

Installed Capacity 911 KW

Average Annual Energy

7,225,781.76 kWh

3 | Hydrology
Catchment Area at Headworks 28 km? (Total), 21 km? (>5000 m)
Site 7 km?(5000 m< A> 4000 m)
Design Discharge (Qso%,) 0.25 m3/s
Design Flood (1 in 100 year) 15 m?%s
Compensation flow 50% of discharge at river every month
4 | Diversion Weir
Type Concrete gravity type weir
Length 12m
Height 2.57m
Crest level ElL 4423.57 m
5 Reservoir (due to Diversion
Weir)
Surface Area 360 m?
Volume 493.2 m*
Average depth 1.37m
Average Width 12m
Average Length 30 m
6 | Undersluice
Type Rectangular Flat Gate
Size 1.0mx 1.3m
Invert level El 4421.08 m
7 | Intake
Type Orifice type side intake
No of Orifice 1 No.
Size of Opening 1.5m (B)x 0.3 m (H)
Intake Invert Level El. 4422.00 m
Coarse Trashrack (1.4 m x 1.5 m) 0.7m x 0.37 m (6 Pcs)
8 | Gravel Trap
Size (LxB x H) §mx15mx13m
Bed load size to trap 2 mm
Fine Trashrack (2m x 1.5 m) 1m x 0.37 m (6 Pcs)
9 | Headrace Pipe
Type Pressurized pipe flow, MS
Length 10 m
Diameter 450 mm
Thickness 6 mm
Shape Circular
10 | Desanding Basin cum forebay

Type

Conventional with head pond
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Size (L x Bx H) 26.50 mx2.65mx2.30m
Number of Bay 1 No.
Nominal size of trapped particle 0.15 mm
Fine Trashrack (2.65 m x 1.6 m) 0.82mx 0.41m (10 Pcs)
Trashrack heating system Heater 1 at desilting basin 4.5kW
11 Heater 2 at desilting basin L5 kW
Heater 3 at gravel trap 3.0kW
12 | Penstock Pipe
Type Mild Steel Pipe (Buried)
Internal Diameter 400 mm dia
Thickness 6 mm tol6 mm
Branch Pipe MS 200 mm dia, 16 mm thick 16 m long
Total Length of the pipe 2930 m length
No of Anchor Block 58 Nos
12 | Dewatered Zone 3.5 Km
12 | Powerhouse
Type of powerhouse Surface Type
Size (L x Bx H) 1995mx7.0mx 5.8 m
13 | Tailrace Conduit
Type Pipe and Canal
Size (L x B x H) 18mx0.5mx0.68m
Pipe MS 400 mm dia, 6 mm thick, 21 m long
Turbine Axis Level El 3951.50 m
14 | Dewatered Zone 3.5Km
15 | Turbines
Type Horizontal Shaft Pelton Turbine Single Jet
Number of Units 2
Discharge per unit 0.125 m*/sec
Rated Output (Mechanical) 485 kW X 2 units
Synchronous Speed 1500 rpm
Rated Net Head 448.86 m
16 | Generators
Type 3-Phase, Synchronous, Brushless
Rated Output Capacity per Unit 650 kVA
Rated Efficiency 96%
No of units 2 Nos.
17 | Governor
Electronic, PID OQil-hydraulic, self-closing without
Type )
electric power
No of units 2 Nos.
18 | Transformer

i. Power Transformer

Type ONAN Cooling, YNyn0, 3 phase
Rated capacity 630 kVA

Voltage ratio 0.4/11kV

No of units 2 Nos.

ii. Distribution Transformer
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Type 11/0.4 !(V, 3-phase, oil immersed, copper owned
AVR with parallel operation
Rated Capacity 150 kVA- 2 Nos
125 kVA- 2 Nos
100 kVA- 4 Nos
65 kVA-5 Nos
50 KVA-2 No.
Total {5 Nos.
19 Transmission & Distribution
line
A. Single Line Distribution 64.38 km
Total Length of 11 kV
underground line (underground
XLPE armored 3 core 35 sq. mm 40.00 km
aluminum)
Total length of 11 kV overhead
line during river crossings 0.93 km
(Weaset ACSR)
1.1 kV 95 sq.mm. 4 Core XLPE
Insulated Unarmored Aluminium 12.45 km
Cable
1.1 kV 35 sq.mm. 4 Core XLPE
Insulated Unarmored Aluminium 9.50 km
Cable
1.1 kV 25 sq.mm. 2 Core XLPE
Insulated Unarmored Aluminum 1.50 km
Cable
B. Distribution Transformer
Type Outdoor installation type
Quantity required Fifteen (15)
Number of phases Three phase
Frequency 50 Hz
Rated voltage
1) Primary 11kV
2) Secondary 0.4 kV.
C. Major River Crossings 930 m (10 No.)
D. Poles for Overhead
Transmission During
Crossings
Type Galvanized Mild Steel Tubular poles
Total Length 9m
Minimum weight 120 kg
E. Sub-Station
Type Pole mounted
Total Sets 14
Pole Type Galvanized steel tubular poles
Length of Poles 9m
F. Conductors
Type ___ ACSR Conductor (Weasel)
blam P
xxviii ;gb \o \ s,
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Specific Weight, kg/km 128
G. Underground Cables Poly Vinyl Chloride (PVC) insulated armored
aluminum cable
H. Distribution Box
Total Number 80
System Double Door
Size LXBXH=45ecm X 30 cm X 60 cm
20 | Switchyard
Type Indoor, Single Bus Configuration, 11 kV
Dimension 355mX632m
Location Inside Powerhouse
21 | Load Center Number of Consumers (HHs) (451 Beneficiary
Households)
22 | Power and Energy
Type of Power Plant Run-of-river
Design Discharge 0.25 m¥/s
Total Gross Head 471.87 m
Rated Net Head 448.86 m
Installed Capacity 911 kW
Total Annual Energy 7,225,781.76 kWh
23 | Project Cost Estimate
Total Project Cost with VAT and NRs. 618,901,638.89
Provisional Sums and IDC
Subsidy (GoN/AEPC/MGEAP) NRs. 128,307,000.00 (20.73%)
Loan (WB/AEPC/MGEAP) NRs. 366,814,311.11 (59.27%)
Equity (proponent) NRs. 123,780,327.78 (20.00%)
Cost Per kW NRs. 679,365.14
Net Present Value (@ 6% NRs. 245,613,643.75
discount factor)
Project rate of return 11.21 %
Payback 7.68 years
BC Ratio 1.35
24 | Construction Period 18 Months

3 Raali

ny |
d in English

(Source: DFS, 2022)
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2020 as the funding agency for the proposed proposal is World Bank (WB). The EIA report
was prepared in the format given in annex 12 of EPR 2020. According to Clause 3 (2-1-Ka),
the approval agency for environmental assessment report is the Ministry of Forests and
Environment.

4. Methodology

The EIA process followed the Environment Protection Act, 2019, Environmental Protection
Regulation, 2020 and National EIA Guidelines, 1993. The EIA report was prepared as per the
legal provisions of the GoN and based on the approved Scoping and ToR. Field studies by the
team of professionals, interaction and consultation with the local people, stakeholders and the
official of GoN line agencies were conducted. Likewise, review of pertinent literatures, field
survey, observation, sampling, checklist and questionnaire administration, group meetings and
impact assessment matrix were the main methodologies applied for the Environmental Impact
Assessment study of the proposed project.

5. Existing Environmental Condition

5.1 Physical Environment

The proposed project area is located in northeastern mountain region of Nepal. The project area
geologically lies on the 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 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 4423 m while the powerhouse will be at
3951.18 m. The elevation of transmission and distribution lines ranges from 3315 to 5000 m.
The project area lies in subalpine to alpine climatic zone. The average annual rainfall is 1524
mm. January is the coldest month and July is the warmest month of the project area. The
minimum temperature of Pangboche area goes down below 0°C about 7 months of a year

The current land use pattern of Ward No. 4 is dominated with glacier (52.40%), followed by
barren land (20.86%), grassland (14.52%), shrub land (8.02%), forest (2.83%), water body
(0.67%), built up (0.45%) and agriculture (0.0. 25%) (Source: Khumbu Pasanglhamu Rural
Municipality Profile; 2019). The weir will be in river while penstock pipe lies in grassland.

Powerhouse will be constructed in grassland. Transmission and distribution lines pass through
tourist trekking routes.

The Cholunche Khola starts from Nare Glacier and flows from northeast to south west
direction. It then merges with Imja Khola at Pangboche village. It is a snow fed perennial river
with maximum catchment elevation of 6543 m while minimum elevation of catchment being
4423 m. The total catchment area is 27.58 km2. Out of the total catchment 74.73% of the
catchment lies in permanent snowline above 5000 m. The analysis of air, water and sound
quality showed that the standards are within the limit of national guidelines.

3.2 Biological Environment

The project area lies in Sagarmatha National Park (SNP). The SNP is additionaily recognized
by UNESCO as the world heritage site under criterion (vii) ‘contains superlative natural
phenomena or areas of exceptional natural beauty and aesthetic importance’. The intake and
powerhouse area lies in Alpine pasture]and where there are no trees, however, penstock
alignment li _gs__m\ Juniper Scrublands in the vegetatlon zone of M01st Alpme Scrubs.
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Transmission and Distribution (T&D) lines also pass-through Alpine pasture land, Juniper
Scrublands and Birch-Rhododendron Forest with sub-alpine juniper forest. All the T&D lines
have been designed to be underground passing along foot trails except river crossings where it
passes along with bridges. The project does not require removing any single tree of SNP.

According to locals, there are no fish seen in the Choulunche Khola till the date. Similarly,
SNP has also mentioned the absence of fish in rivers and rivulets due to cold temperature and
other extreme climatic factors, however, reptiles and amphibians are recorded in the SNP and
its buffer zone (SNP and its Buffer Zone Management Plan 2016-2020).

5.3 Socio-Economic and Cultural Environment

The total population in load centers (19 different settlements) of Ward No. 4 of the Khumbu
Pasanglhamu RM is 1677 in 451 households with average family size of 3.72. The most
dominant ethnic group is Sherpa (95.27%). Other Caste are Tamang (2.18%), Magar (0.73%),
outcaste (0.73%) and others (1.09%). Most of people (99.50%) follow Buddhism, whereas,
0.50% people are Hindu (Source: Khumbu Pasanglhamu Rural Municipality Profile, 2019).
There are 10 Gumbas in the project area. Tourism, agriculture, hotels/lodges/restaurants,
foreign employment and business are the main occupation. Average land holding per household
in load center is 864.85 m? (1.70 ropani). Food sufficiency and crop diversity is very poor in
the area. Potato and buckwheat are major food crops. Most of HHs have access on electricity
(only for lighting purposes) from 3 existing micro hydro plants and also use solar home system.
LPG, Kerosene, dung cake and fuelwood are used for cooking. The literacy rate in project area
is 73.98%. There are three basic schools and three health institutions in Ward No. 4. All HHs
have toilets and also have access on 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. Mobile and internet facilities are available in the project
area.

6. Identification/Prediction of Impacts

6.1 Beneficial Impacts

The beneficial impact from the proposed project during construction phase is employment
opportunities for the local people. A total of 72,500 man-days human resources (48,500
unskilled man days and 24,000 skilled man days) will be employed durmg construction period.
Other advantages are opportunity to improve technical skills, increase in economic activities
and exposure of locals to new technologies. At least 5 people will be employed for the operation
and maintenance of the mini hydro project during operation. There will be generation of 911
kW electrical in remote rural areas without national transmission line and provide permanent
supply of electricity for cooking and other household purposes.

6.2 Adverse Impacts

6.2.1 Physical Environment

Change in land use, topography, soil erosion, sedimentation in river water, spoil generation,
impact on hydrology and river morphology and loss of topsoil are major adverse impacts on
physical environment during construction. The river stretch of about 3.5 km between the
proposed intake and confluence between Imja Khola and Cholunche Khola site can be
classified as a dewatered zone (area with 50% less water flow). The water in this segment of
river is not used for irrigation, drinking and not any livelihood purposes by local communities
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as there is not any human settlement and arable land exist in dewater zone. 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.

6.2.2 Biological Impacts

A total 5f§5.719 Faland of SNP will be required to construct various project components.
Pressure on forest for fuelwood, impact on wildlife movement, aquatic flora and fauna, NTFPs,
forest fire, wildlife hunting and poaching and increase in human wildlife conflict are identified
as adverse impacts during construction. Impacts due to reduced water flow, disturbance to
wildlife due to resident workers, possible forest fire and pressure on forest for fuelwood (due
to workers) are the impacts during operation.

6.2.3 Socio-economic and Cultural Impacts
A t{)ta! o.(‘ S8 710 he_s.mres (ha) of land is requlred for construct;on of the prOJect Outof 5

Pressure on existing facilities, services and resources of project area, health and sanitation and
public safety, occupational health and safety, socio-cultural conflicts between locals and
migrant workforce, gender-based violence, issues related to disturbances to community and
child labour issues are the identified potential impacts during construction.

Occupational health and safety of workers, public safety, impacts due to sudden release of
water to downstream, issues of benefit sharing, issues of electricity tariff and management of
existing 3 micro hydro in project areas are the identified potential impacts during operation.

6.2.4 SNP and Outstanding Universal Value (OUYV)

The proposed project is located in the SNP and might have impact on scenic beauty. There will
be negligible impact on local social and cultural integrity as locals are already exposed to
diverse group of people since last 75 years.
(https://whe.unesco.org/en/compendium/action=list&id_faq_themes=1528 ). Similarly, there
is no possibility of electrocution to bird and wild animals due to underground T&D' with
armored cables.

7. Benefit Augmentation/Adverse impact Mitigation Measures

7.1 Benefit Augmentation Measures
Priority for employment durmg constructlon and operatlon phase w1]be given to loca[s Tarlff
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7.2 Mitigation Measures

7.2.1 Physical Environment

Land clearance will be minimized to the extent possible to check erosion and landslide.
Excavated materials will be used for land reclamation and rehabilitation. Trenches, quarry sites
and dlsposal 31tes will be rehabllltated 1mmed1ately Spoils will be stored in designated area
(2755056, SR 0551 1865494921 E]. People will be made
aware about early wammg system and emergency preparedness plan through awareness
program.

7.2.2 Biological Environment

Community people, school children and project workers will be sensitized on conservation of
environment, biodiversity and wildlife. Unnecessarily visit and smoking in forest area will be
prohibited to project staffs and construction workers to reduce possible risk of forest fire,
huntmg and poachlng Due to mtense cold cllmate A mlmmum enwronmental flow of 50% of

7.2.3 Socio-economic and Cultural Environment

All the workers and staffs will be provided with workplace insurance and PPEs will be provided
to workers. Trenches especially made for underground T&D lines will be reclaimed
immediately to avoid accidents. To reduce the conflict between workers and locals, code of
conduct including SEA/SH will be strictly implemented. All the staff and construction workers
will be oriented about the GBV including SES/SH and social and legal consequences that one
has to face for involving in any form of GBV. Separate SEA/SH code of conduct will be
implemented to avoid the risk of gender-based violence, sexual exploitation and abuse, and
sexual harassment.

8. Environmental Management Plan

The project will implement the mitigation measures mentioned in EIA report to reduce the
negative impacts during construction and operation of the project. The environmental
management plan has been developed as part of the project to make mitigation measures
mandatory for implementation. The project will have the main responsibility to mitigate or
minimize the negative impacts of the project on the physical, chemical, biological, social,
economic and cultural sectors at the local level. The AMHPL has the primary responsibility to
implement the key elements prescribed in the environmental management plan. The
environmental management plan has two components: the environmental management
activities and implementing organ.
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The environmental management plan has been prepared as per Annex 12 of EPR 2020. It has
defined roles and responsibilities of various institution to address various issues including spoil
management, pollution control, occupational health and sanitation, public safety, integrity of
OUYV of SNP and others. All the elements mentioned in EMP go hand in hand throughout the
project life cycle.

Environmental audit of ADMHP will begin after two years of the commencement of the
completion of the project. The project will make necessary arrangements for this audit through
GoN or its nominated auditor.

Environmental monitoring plans include the environmental monitoring during pre-
construction, construction and operation phases for baseline, compliance and impact
monitoring of the project activities. A set of measurable indicators have been selected for the
monitoring and the plan includes methods of monitoring, monitoring frequency, monitoring
location, and personnel responsible for monitoring along with the costs required for
monitoring.

The total cost for various environmental protection related activities has been estimated to NPR
7,274,906.00, which includes monitoring, auditing and EMP. It is 1.17%4 of total project cost
(NPR 618,901,638.89).

9. Conclusion
Amadablam Mlm Hydro Ltd. will 1mp]ement the proposed project in the Sagarmatha Natlonal

adediio
pacts and also
proposed mitigation measures for each of 1dent1ﬁed adverse 1mpacts as well as proposed
enhancement measures for the beneficial impacts. EMP has been prepared and budget has been
allocated for the mitigation and enhancement measures. The proponent will implement the
proposed project ensuring effective implementation of the EMP. .
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CHAPTER 1:NAME AND ADDRESS OF INDIVIDUAL/INSTITUTION
PREPARING THE REPORT

1.1 Name and Address of the Proponent

Amadablam Mini Hydro Ltd. (AMHL) (Initially it was private limited- Annex I), at
Kathmandu Metropolitan City, ward number 8, Tilganga is the proponent of ‘Amadablama
Mini Hydro Project (AMHP) (Generation, Transmission and Distribution of 911 kW)’ under
Mini Grid Energy Access Project (MGEAP) of Alternative Energy Promotion Center
(AEPC), and also the proponent of Environmental Impact Assessment (EIA) for the
development of AMHP in Solukhumbu district. Therefore, AMHPL is responsible for the
preparation of EIA for the project. The Address of the proponent is as follows:

The name and address of the proponent of the proposal:
Amadablam Mini Hydro Ltd.

Kathmandu-8, Tilganga, Kathmandu

Bagmati Province, Nepal

Email: amadablamhydro@gmail.com

Telephone No: 9801842344

1.2 Name and Address of the Institution Preparing the Report

Amadablam Mini Hydro Ltd. has entrusted Eco Friend International Pvt. Ltd. (EFI) for EIA
study of the proposed AMHP (911 kW). Thus, EFI is responsible to conduct the necessary
desk and field study for preparation of EIA report on behalf of the proponent adhering with
the prevailing legislations. 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

The EIA team includes multidisciplinary experts on different environment domains
(physical, biological, and socio-economic and cultural environment) as in Table 1.
Declaration letter has been attached in Annex II.

Table 1: Study Team and Qualification

SN | Name Expertise Academic Qualification Experience on
Environmental
Assessment (No.)
1 | Dhan B.Shrestha | Environment} MSc, Environmental Science | 40
EIA/Team
Leader
2 | Lokesh Sapkota | Physical ME, Environmental | 12
Environment Engineering
Expert
3 | Ramji Bogati, Biodiversity PhD- 20
Expert Spatial Planning: Landscape
Ecology and
Landscape Planning;
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MSc, Zoology
4 Heramba Socio-economic | MA, Sociology/Economics 25
Adhikari and Cultural
Expert
5 | Pursottam Geologist MSc, Geology 17
Shilpakar
6 Nirab Bhattarai | Electrical BE, Electrical 20
Engineer
7 Subodh Ghimire | Hydropower BE, Civil 10
Engineer

1.3 Ratlonallt of EIA Study

s . Scoping Documcnts (SD) and Terms of Reference
(ToR) Were prepared as per clause 5 (]) of Environmental Protection (EPA) 2019. These
reports have already been approved from the Ministry of Forests and Environment (MoFE)
and the EIA report has been prepared in the format prescribed in Annex 12 (related to rule

7 (5-7) of EPR 2020) of EPR 20 The report has been prepared in English language as per

sub-rule 8 of rule 7 of EPR 2020 as the funding agency for the proposed proposal is World
Bank (WB). Brief Environmental Impact Assessment in Nepali language has also been
prepared as per subrule 9 of rule 7 of EPR 2020. According to Clause 3 (2-1-Ka), the
approval agency for environmental assessment report is the Ministry of Forests and
Environment as it lies in Sagarmatha National Park.

1.4  Objectives of EIA Study
The main objective of the study is to conduct Environmental Impact Assessment (EIA) and

prepare environmental and social management plan to ensure safeguard compliance during
implementation and operation of the proposed Amadablam Mini Hydro Project (911 kW).
The specific objectives of the study are:

e To provide information on the existing environmental setting of the project area with
baseline data;

e To identify the adverse and beneficial impacts that may arise as a result of proposed
works on physical, biological, socioeconomic and cultural environment due to the
location, construction and operation of the project structures & associated facilities
in the project areas;
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To carry out Altematlve Analy51s and compare optlons 1n terms of somal and

- environmental consequences o : A
“To. propose suitable," pract1cal and site- spec1f1c mltlgatlon & enhancement

measures to avoid,- reduce m1t1gate and/or eompensate for 1dent1ﬁed nnpacts :

1.5

1nclud1ng the 1nst1tut10nal arrangements, budget and requlred human resources to
implement all such measures and monitor their effectiveness;

To define and prepare an Environmental Management Plan (EMP) as well as
effective monitoring, reporting and auditing program for the pI'O_]GCt

To. identify relevant project stakeholders and inform them regularly about the
proposed project, involve them in the implementation process and receive their
feedback and concerns for safeguarding the natural environment and affected
people; and

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

Scope of EIA Study

The scope of work under this study is to conduct Environmental Impact Assessment (EIA)
of the project following the National EIA Guidelines and adhering to the approved SD and
ToR and the requirements of EPA 2019 and EPR 2020. This EIA study of AMHP includes
hydropower generation components (headworks, powerhouse, penstock etc.) and project
facilities like project component such as permanent housing at powerhouse and quarry
sites, crushing and batching plants and muck disposal area etc., and distribution
components such as transmission and distribution lines, distribution boxes etc. As the
project site is not connected with motorable roads, project will use existing local trails for
movement within the internal structures of the project. Construction of access road is not
within the scope of the work.
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CHAPTER 2: INTRODUCTION OF THE PROJECT
2.1 Introduction of Proposal

The proposed proposal AMHP is to gencrate of 911 kW energy and distribute at local
communities through 11 KV transmission and 1.1 kV distribution lines. Thus it will have
two components— (i) power generation and (ii) transmission and distribution. The
proposed project is a run-off-river scheme and uses water from Cholunche Khola (also
known as Nare Khola locally), a perennial river and is a tributary of Imja Khola which is
itself a tributary of Dudhkoshi River. Thus generated electricity will be distributed to the
local communities of ward number 4 of Khumbu Pasang Lhamu Rural Municipality
(KPLRM) of Solukhumbu district. The estimated cost of the project is NPR
618,901,638.89 including VAT.

2.2 Background

The project area is off-grid area and is also not connected with motorable roads. The area
has adverse climatic and geologic condition due to high altitude with cold climate. Locals
are dependent on old microhydros for lighting, and liquefied petroleum gas (LPG), animal
dung and firewood for cooking and heating purposes. The cost of LPG gas is very high (
NPR 10,000.00 per cylinder). Thus locals were seeking more environment friendly and
sustainable energy sources. In this regard, ADML was established to generate electricity in
support of Aiternative Energy Promotion Centre (AEPC) that is implementing the Nepal:
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 has been assumed that subsidy
from GoN through AEPC will be around 20.73% (as per Renewable Energy Subsidy
Policy 2078) of the project cost, loan from PBs will be around 59.27% and proponent will
invest 20% of the project cost.

The project is located within Sagarmatha National Park (SNP), which is listed as World
Heritage Site by United Nations Educational, Scientific and Cultural Organization
(UNESCO) in 1979, it requires detail environmental assessment of the project.
Environmental Impact Assessment (EIA) is mandatory as per prevailing law of
Government of Nepal (GoN) and Ministry of Forest and Environment (MoFE) has
provided consent letter for EIA study (Annex III).

2.3 Description of Proposal

The proposed proposal AMHP is the generation of 911 kW energy and distribution at local
communities through 11 kV transmission and 1.1 kV distribution lines. Thus it -will have
two components— (i) power generation and (i) transmission and distribution. The
proposed project is a run-off-river scheme and uses water from Cholunche Khola (also
known as Nare Khola locally), a perennial river and tribytars f Tmja Khola which is itself
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-a tributary of Dudhkoshi River. Watér will be diverted at elevation of 4423.57 masl and _
- intake will be made at elevation of 4422 masl. Thus diverted water will be streamed down. " - sl
“to power house located at 3951.50.masl through 2930 m long-penstock pipe. To avoid™ .

 freezing at intake, thrasrack heafing system has been proposed: 2 at desilting basin and 1 -

“at gravel trap. Similarly, the penstock pipe will be buried at least 1 m below from the R
ground level to protect from freezing as well for maintaining aesthetic beauty of the SNP.-~ - ..~

The gross head will be of 471.87 m with design discharge 0.25 m*/s at Qgo%. Two turbines
with the rated output of 485 kW will be used to generate 911 kW energy. Thus generated
electricity will be transmitted through 11 kVA transmission lines and distributed through
1.1 kVA distribution lines to 451 households in Chukhung, Debuche, Dingboche, Dole,
Lawi-Schyasa, Lobuche, Luza, Milingo, Mingbo, ‘Mochhermo, Pangboche, Pheriche,
Phortse, PhortseTenga, Fhungi Tenga, Shomare, Thukla, Tyangboche and Worshyo
Villages of Ward No. 4, Khumbu Pasang Lhamu Rural Municipality (KPLRM) where
most of residents are indigenous people and the area is off-grid areas. All the settlements
lie inside the SNP.

2.3.1 Location and Access

The project is proposed to be implemented in Pangboche, Khumbu Pasang Lhamu Rural
Municipality, Ward No.4, Solukhumbu district. Geographically, the proposed project lies
between 27°50'50"N to 27°51'40"N latitude and 86°47'49"E to 86°49'19"E longitude. The
elevation within the project area varies from 3951.18 m to 4422 m above mean sea level
(amsl).

Major project components such as headworks (including intake, desanding basin),
penstock pipe, powerhouse, switchyard and tailrace are proposed to be located on the left
bank of the Cholunche Khola.

The project site can be reached via airplane up to Lukla and then by foot or by helicopter
from Kathmandu. Flight from Kathmandu to Lukla takes 30 minutes. Travel from Lukla to
Pangboche via Monjo - Namche Bazaar requires three days for a trekker. Construction
materials and electromechanical equipment can be transported to the project site either by
helicopter or mules. Alternatively, the project site can be accessible by a blacktopped
motorable road up to Salleri bazaar, headquarter of Solukhumbu district. From Salleri
bazzar, there is a seasonal road up to Buksa which is 48 km and from Buksa the project
site is accessible either by hehcopter or by foot. Travel distance from road head from
Buksa via Lukla to project site is 65 km and requires 6 days for a loaded porter. From
Lukla to Pangboche, it is about 35 km foot trail.
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Map 1: Project Location in Rural Municipality Map
(Source: Modified from Department of Survey)
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. EI4 of AMHP .

2. 3 2. Salient Features

The salient feature of the proposed prolect is glven in Table 2.

Table 2 Sahent Feature of the Pro_;ect

1 | Location
Province | Koshi .. .~
District Solukhumbu -
Rural Municipality Iévhal;:jn;% P:senglhamu Rural Mumc1pahty
e SR 27°50S0N o 27°5I40"Nlafitude  and
Longitude 86°47'49"E to 86°49'19"E longitude
27°50'56.52"N and 86°49'6.15"E,
il elevation 4422 masl '
Power House 27°51'12.98"N, 86°47'49.21"E,
elevation 3951.18 masl
Total Households to be Electrified 451
2 | General '
Name of River Cholunche Khola
Nearest Town Namche Bazaar (13 Km)
Type of Scheme Run of River
Gross Head 471.87 m
Net Head 448.86 m
Installed Capacity 911 KW
Average Annual Energy 7,225,781.76 kWh
3 | Hydrology
Catchment Area at Headworks 28 km” (Total), 21 km’ (>5000 m)
Site 7 km?*(5000 m< A> 4000 m)
Design Discharge (Qgo) 0.25 m%s
Design Flood (1 in 100 year) 15 m¥/s
Compensation flow 50% of discharge at river every month
4 | Diversion Weir
Type Concrete gravity type weir
Length 12m
Height 2.57m
Crest level El 4423.57 m
5 Reservoir (due to Diversion
Weir)
Surface Area 360 m’
Volume 4932 m’
Average depth 1.37m
Average Width 12m
Average Length 30m
6 | Undersluice
Type Rectangular Flat Gate
Size 1.0m x 1.3m
Invert level ElL 4421.08 m
7 | Intake
Type /’—Qr% [pe side intake
o T e
13 | Page & 3




EIA of AMHP

No of Orifice 1 No.
Size of Opening 1.5m (B) x 0.3 m (H)
Intake Invert Level El 4422.00 m
Coarse Trashrack (1.4 m x 1.5 m) 0.7 m x 0.37 m (6 Pcs)
8 | Gravel Trap
Size (L x Bx H) 8§mx15mx13m
Bed load size to trap 2 mm
Fine Trashrack (2m x 1.5 m) Im x 0.37 m (6 Pcs)
9 | Headrace Pipe
Type Pressurized pipe flow, MS
Length 10 m
Diameter 450 mm
Thickness 6 mm
Shape Circular
Type Pressurized pipe flow
10 | Desanding Basin cum forebay
Type Conventional with head pond
Size(LxBx H) 26.50mx2.65mx230m
Number of Bay 1 No.
Nominal size of trapped particle 0.15 mm
Fine Trashrack (2.65 m x 1.6 m) 0.82mx 0.41m (10 Pcs)
Trashrack heating system Heater 1 at desilting basin 4.5 kW
11 Heater 2 at desilting basin 1.5kW
Heater 3 at gravel trap 3.0kW
12 | Penstock Pipe
Type Mild Steel Pipe (Buried)
Internal Diameter 400 mm dia
Thickness 6 mm to16 mm
Branch Pipe MS 200 mm dia, 16 mm thick 16 m long
Total Length of the pipe 2930 m length
No of Anchor Block 58 Nos
13 | Powerhouse
Type of powerhouse Surface Type
Size (L x B x H) 1995mx7.0mx5.8m
14 | Tailrace Conduit
Type Pipe and Canal
Size (L. x B x H) 18mx0.5mx0.68m
Pipe MS 400 mm dia, 6 mm thick, 21 m long
Turbine Axis Level El 3951.50 m
15 | Dewatered Zone 3.5Km
16 | Turbines
Type Horizontal Shaft Pelton Turbine Single Jet

Number of Units

2

Discharge per unit

0.125 m*/sec

Rated Output (Mechanical) 485 kW X 2 units
Synchronous Speed 1500 rpm
Rated Net Hea 448.86 m

88%

Rated i
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,DiSCharge
- 17-:[ Generators - -. - ™.
Type. = a0 e 3-Phase, Synchronous, Brushless - .
‘Rated Output Capacity per Unit - | : | 650 kVA- ' LTy
‘Rated Efficiency * "~ - || 96% -
‘Frequéncy - - 50 Hz-
Rated Voltage 0.4kV
Number of Poles 4
Speed 1500 rpm
No of units 2 Nos.

18 | Governor

Type

Electronic, PID Oil-hydraulic, self-closing without
electric power

No of units

2 Nos.

19 | Transformer

i. Power Transformer

Type ONAN Cooling, YNyn0, 3 phase
Rated capacity 630 kVA

Voltage ratio 0.4/11kV

Efficiency 98%

No of units 2 Nos.

iv. Distribution Transformer

Type

11/0.4 kV, 3-phase, oil immersed, copper owned AVR
with parallel operation

Rated Capacity

150 kVA- 2 Nos

125 kVA- 2 Nos

100 kVA- 4 Nos

65 kVA-5 Nos
50 KVA-5 No.
Total 15 Nos.
20 Transmission & Distribution

line

I.  Single Line Distribution 64.45 km

Total Length of 11 kV

underground line (underground

XLPE armored 3 core 35 sq. mm peCoh

aluminym)

Total length of 11 kV overhead

line during river crossings 0.93 km

(squirrel ACSR)

1.1 kV 95 sq.mm. 4 Core XLPE

Insulated Unarmored Aluminium 12.45 km

Cable

1.1 kV 35 sq.mm. 4 Core XLPE

Insulated Unarmored Aluminium 9.50 km

Cable

1.1 kV 25 sq.mm. 2 Core XLPE

Insulated Unarmored Aluminum 1.50 km

Cable

11 Distribution Transformer A M
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Type Outdoor installation type
Quantity required Fifteen (15)
Type of cooling ONAN
Number of phases Three phase
Frequency - 50Hz
Rated voltage
1) Primary 11kV
2) Secondary 0.4 kV.
Vector group symbol (by IEC Dynll
designation)
T III. Major River Crossings 930 m
Chukung 70 m
Dingboche 50 m
Thukla 170 m
Power House 120 m
Phortse 100 m
Dole 70 m
Luza 70 m |
Machhermo 80 m
Milingo 100 m
Fungi Tenga
IV. Poles for Overhead
Transmission During
Crossings -
Type Galvanized Mild Steel Tubular poles
Total Length 9m
Bottom Section Sm long, outer diameter 165. 1 mum, 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
V. Sub-Station
Type Pole mounted
Total Sets 14
Pole Type Galvanized steel tubular poles
Length of Poles 9m
VI. Conductors
Type ACSR Conductor (Weasel)
Code Name Weasel
Nominal Aluminum Area, mm" 30
Specific Weight, kg/km 128
Resistance, ohm/km 95 A
Inductive Reactance 0.345
VII Underground Cables Poly Vinyl Chloride (PVC) insulated armored
aluminum cable
VIII. Distribution Box
Total Number 80
Coordinate of DB (Lobuche) X: 86.813247 °E;Y:27.957777 °N [North most]
,Cgrdmate of DB (Chukung? X 86.871694E;Y: 27.904166°N [North-East Most]

N\ e L
NG '*44”’\
o \:fm“‘

T (‘Cp‘r{
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* Coordinate of DB (Machhermo)

- | X:86.715327°E; Y: 27.902013°N[North-West Most]

Coordinaté of DB (Lawi Schyasa) .

::" ' X: 86:739166°E;Y: 27.830000°N [Soi_1th Most] =~

System : | DowbleDoor “ - Lt
Size. - [ LXBXH=45cmX30cmX60cm -
. 21. | Switchyard e e e
- Type - - ‘s | Indoor, Single Bus Configuration, 11:kV |
“Dimension 13.55mX6.32m '
Location : | Inside Powerhouse
; ‘Number of Consumers (HHs) (451 Beneficiary
22 | Load Center ' | Househol ds) (HHs) (
1 | Chukung 12
2 | Debuche 6
3 | Dingboche 86
4 | Dole 14
5 | Fungi Tenga 11
6 | LawiSchyasa 12
7 | Lobuche 3
8 | Luza 3
9 | Mingbo 13
10 | Machhermo 102
11 | Pangboche 35
12 | Pheriche 106
13 | Phortse 3
14 | PhortseTenga 9
15 | Shomare 19
16 | Thukla 2
17 | Tyangboche 7
18 | Worshyo 1
19 | Mongla 7
23 Power and Energy
Type of Power Plant Run-of-river
Design Discharge 0.25 m*/s
Total Gross Head 471.87m
Rated Net Head 448.86 m
Installed Capacity 911 kW
Total Annual Energy 7,225,781.76 kWh
24 | Project Cost Estimate
Total Project Cost with VAT and NRs. 618,901,638.89
Provisional Sums and IDC
Subsidy (GoN/AEPC/MGEAP) NRs. 128,307,000.00 (20.73%)
Loan (WB/AEPC/MGEAP) NRs. 366,814,311.11 (59.27%)
Equity (Proponent) NRs. 123,780,327.78 (20.00%)
Cost Per kW NRs. 679,365.14
Net Present " Value (@ 6% NRs. 245,613,643.75
discount factor)
Project rate of return c | 1121 %
Payback : | 7.68 years
BC Ratio ;| 1.35
25 | Construction Period : | 18 Months
‘ﬁfﬁx (Source: DFS, 2022)
O\ e
w( BFI\®
o \ Estd. 2010 ol
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2.3.3 Project Components

Water of Cholunche Khola will be diverted by constructing 12 m long and 2.57 m high
diversion weir during the construction of headworks to generate annual average energy of
about 7,225,781.76 kWh. The major civil components of the project are as follows.

2.3.3.1 Headworks

The headworks of the proposed project are situated at about 3.5 km upstream from the
confluence of Cholunche Khola and Imja Khola at Pangboche.

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 12 m and its crest evel is fixed at 4423.57
masl. The bed level of river at upstream side of weir is 4422 00 masl and at downstream of
weir is 4421.00 masl. The high flood level at weir is 442433 masl for flood discharge of 15

m’/s at 100 yrs. return period. The platform level for Zates operation is fixed at 4424.83 masl.

i1) Undersluice
The width and height of undersluice provided is 1 m. The bed level of undersluice is fixed at
4421.09 masl. The opening of undersiuice is designed to pass 20% of design flood discharge
for weir. Sluice gate is provided at undersluice to control the flow of water in river.

iii)  Side Intake
The orifice type side intake is located about 5m upstream of weir axis. The width of orifice is
1.5 m and height is 0.3 m. The orifice is capable of diverting 0.30 m*/s of discharge which is
20% more than the design turbine discharge. A vertical sill of 0.4 m height is provided in
front of orifice to prevent entry of bed loads. Sluice gate is provided at intake to control the
flow of water in gravel trap.

iv) Gravel Trap
Gravel trap is located just after the intake to trap the gravels and flush it back to the river. The
design size of particle to settle is 2 mm. The length of gravel trap is 8 m, width is 1.5 m and
depth is 1.3 m. The size of flushing gallery provided at gravel trap is 0.4 m x 0.4 m. The
outlet from gravel trap is pressurized headrace pipe to the desanding basin. Fine trash rack is
provided at outlet to prevent entry of large gravel particles and other floating particles into
the pipe.

V) Headrace Pipe
Headrace pipe of diameter 450 mm and length 10 m is provided to convey water from gravel
trap to desanding basin. The pipe is buried below the ground to prevent the freezing of water
during winter. The velocity of water with 1 m/s in pipe is maintained so that settlement of
gravel particles will not occur inside the pipe. The pipe is of mild steel with 6 mm thickness.

vi) Desanding Basin
The sediment carried in the water is trapped at desanding basin before reaching the turbine.
The design size of particle to settle at desanding basin is 0.15 mm. The length of basin is 26.5
m, width is 2.65 m and average depth is 2.30 m. The inlet transition of length 5.70 m is
provided to maintain the steady flow at basin. Side spillway of length 7 m is provided to spill
the excess water in the desanding basin. The size of flushing gallery provided at basin is 0.4
m X 0.4 m. The bed slope of 1:50 is provided at basin.




2 332 Penstock Plpe and S“pports

- Atthe end of desanding basin, head pond of length 1.95 m, width 2.65 m and depth 2.05. m is. gt

-~ provided. to maintain the adequate submergence’ depth for penstock p1pe Air vent plpe of the
® _A-_:gdlameter 1()0 mm is provrded at head pond to release the air entered 1nto the prpe .

Mild steel penstock pipe of internal diameter 400 mm and length 2930 m is proposed for
conveying water from head pond to the turbine. .The penstock pipe will be buried in the
ground with minimum burial depth of 1 m. The thickness of pipe varies from 6 mm to 16
mm. After bifurcation, two manifolds of 8 m length -and 200 mm internal diameter and 16
mm thick is provided. -

A total 58 numbers of anchor blocks are provided (including bifurcation and branches) to
restrain the forces generated at bends in the project. A total of 364 saddle supports in form of
pads are provided at every 7 m interval between two anchor blocks.

2.3.3.3 Powerhouse and Tailrace
i. Powerhouse

The powerhouse is located near Pangboche Village on left bank of Imja River. The
powerhouse contains two units of turbine and generator, associated electrical and mechanical
equipment and a maintenance bay. The powerhouse is surface type and is located at an
elevation of 3951.18 m. It contains two units of horizontal shaft Pelton turbine which drives a
generator and generates a power of 455.50 kW each, with total installed capacity of 911 kW.
The dimension of the powerhouse is 19.95 m x 7.0 m x 5.8 m. Control room of size 3.6 m x
6.3 m is provided for installation of electrical components and an operator’s room of size 3.7
m x 3.0 m is also provided.

ii. Tailrace
The water form two units of powerhouse is conveyed to a nearby Kholsi through combination
of tailrace canal and pipe. The length of tailrace canal is 18 m and that of pipe is 21m. The
diameter of pipe used in tailrace is 400 mm and thickness 6 mm. At outlet portion, gabion
and boulder riprap protection are provided to prevent erosion of soil in kholsi.

2.3.3.4 Switchyard Area

An indoor switchyard of 3.55 m X 6.32 m has been proposed for the transmission of 911 kW
of power. The generated powers from two 650 kVA alternators' are transferred to a 400 V
busbar. From this busbar two transformers of 650 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.

2.3.3.5 Transmission and Distribution Line

The generated power will be distributed through a 64.38 km long transmission and
distribution line. Out of 64.38 km, 40 km is underground 11 kV line, 23.45 km 1s
underground 1.1 kV line and 0.93 km is 11 kV overhead river crossing. The underground
distribution cables will terminate on the distribution boards placed inside the PVC box

mounted on the stone masonry slab. The dist -d ihp box will be of double door system, (L X
e,

19 | Page
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B X H=45cm X 30 cm X 60 cm), capacity of distributing 15 single phase users, 1nclud1ng 1
earth fault relay, and necessary MCBs, with all accessories complete will have the necessary -
arrangements for the termination of distribution cables and the connection of the service wire.

The transmission and distribution network are designed considering the following load
centers:

Table 3: Transmission and Distribution with Load

. Power Allotted, k ' .
T ST S e 4,
1 Household 42 161 203
2 Small Hotel 58 58
3 Medium Hotel 71 71
4 Big Hotel 57 57
5 Restaurant 38 38
6 Social Institution 13 13
7 Hospital 2 2
8 Snooker House 3 3
9 Shops 4 4
10 Bakery 2 2
Total Entity 49 257 71 74 451
Total Allotted Power 49 385.5 177.5 296 9208

(Source: DFS, 2022)

The generated power will be distributed through a 64.38 km long transmission and
distribution line. Out of 64.38 km, 40 km is underground 11 kV line, 23.45 km is
underground 1.1 kV line and 0.93 km is 11 kV overhead river crossing. The underground
distribution cables will terminate on the distribution boards placed inside the PVC box
mounted on the stone masonry slab. 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 15 single phase users, including 1
carth fault relay, and necessary MCBs, with all accessories complete will have the necessary
arrangements for the termination of distribution cables and the connection of the service wire.

2.4 Project Requirements
2.4.1 Access Road/Way
Site access will be provisioned by using existing foot trails from Pangboche Village to reach
to various project component sites. The details of the access trails are provided in Table 4
hereunder. There is no need of access road construction.

Table 4: Site Access
SN | Descripion [ Length | Widthoftrail | Remarks
1 Pangboche to Powerhouse 1.60 km 4 ft.
2 Powerhouse to Headwork 3.25 km 4 f.

(Source: Field Survey, 2023)

The transmission and distribution lines will be along the existing trekking foot trails.




TR, W i

¢, o EIA of AMEP:.

Human Resources -

e Tt is estimated that a total of 72, 500 man-days w1ll be requu‘ed for the constructlon of the

| . proposed project. The details of human resources and their type. (m terms_ of skxlled and-“__

unskllled) are as follows presented in Table 5

" Table 5: Details of Human R.eé__ol.lr'cesA

SN | Category | Man days SN | Category | Man days
A | Skilled ] Sub-Total A 24,000
MIBpowes g | Unskilled
1 | Site Engineer 720 Manpower
2 | Overseer 1080 1 | Camp Worker 500
3 | Mason 9000 2 | Survey Helper 240
4 | Gabion Mistri 1200 3 Mechanics 3600
5 | Welder 960 helper |
6 | Iron Worker 1800 4 | Watchman 720
7 | Mechanics 720 5 | Welder helper 1200
8 | Electrician 720 6 | Staff man 360
9 | Supervisor 1800 7 | Tape man 1080
10_| Foreman 3600 8 | Labor 40800
11 | Painter 600 Sub-Total B 48500
12 | Carpenter 1800 Grand Total 72,500

(Source: DFS, 2022)

2.4.3 Camps and Construction Material Storage Yard

Two project camps (one each at headworks and powerhouse location) are proposed to
accommodate Contractor’s construction workforce as personnel of supervising Engineers and
the Employer’s staff. The camp for the headworks will be constructed on the left bank of the
Cholunche Khola whereas the camp for the powerhouse will be constructed on the left bank
of the Imja Khola.

2.4.4 Construction Materials

A total of 783.73 m® of concrete and 287.53 m’ stone masonry work are estimated to be
required for construction. Sand and stones are locally available materials and will be
collected from the quarry sites as shown in Map 8. The main construction materials and their
estimated quantity are presented in Table 6.

Table 6: Estimate of Construction Materials

SN | Censtruction materials Quantity Source

1 Cement (bags) 5,560 Factory

2 Aggregate (m’) 600 Quarry Sites

3 Sand (m°) 420 Quarry Sites
4 Boulder Stone (m") 1,100 Quarry Sites
5 Reinforcement Bars (ton) Factory

(Source: DFS, 2022)
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2.4.5 Qnuarry Site and Burrow Pits ’

Local construction material requirement will be minimal as depicted in Table 7 below and
the sites have been identified based on geological investigation. Hence, the construction
material will be collected from the riverbank without disturbing the riverine ecology. Various
probable quarry sites have been identified based on geological investigation (Table 7). The
identified sites are temporary and approval for the sites will be taken from the RM/SNP
before startmg the construction work. These materlal collection or extraction will follow the
existing government norms and standards with consensus from local 3governme:nt and NP
The stone/aggregate and sand will be collected/excavated 5 m? and 3 m’ per day respectwely

in an average.

e quarry s1te is
27°50'56.52"N " 3 heterogeneous mixture of
. Ares )m * 2 :
A Intake Area 86°49'6.15"E 70 Zoim 2 3 800 m boulder, cobble, gravel and
sand
Alluvial soil composed of
B. Powerhouse 27°51'12.98"N " . 3 loose, sub rounded to
Area 86°47'49.21"E War3fm*1m 2400 m rounded, gravel of gneiss
with sand and silt

(Source: DFS, 2022)
2.4.6 Batching Plants and Aggregate Crusher Plants
The facilities for aggregate crusher and batching plants will bé 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 wastewater
management facilities. The crushing operation will be done manually. These will be
temporary facilities to be demolished at the end of the construction period.

2.4.6.1 Spoil Volume & Disposal Area
The spoil generated during the execution of the project components will be utilized to label

the surrounding area of intake and power house. However, remaining spoil will be disposed
to the already identified disposal sites located on the left bank of the Cholunche Khola, which
will be reinstated after the completion of all construction related activities. These sites are
GoN land and needs to be acquired for short term lease and prior approval for the sites will be
taken from the RM before starting the construction work. The quarry sites and disposal areas
are at same sites to make the quarry sites for rehabilitation.

Table 8: Proposed Spoﬂ Disposal _Sltes for AMHP

RN ) S SRS o rdinatenE Arai _Jo
&_S{N-."II"O‘:&&@E. \,‘ s -1‘_ _>.- -.,ilﬁ N T S A
1 Intake 27°50'56.52" 86°49'6 15" GoN Land/bNP
Powerhouse 27°51'12.98" 86°49'49,21" | GoN Land/SNP

(Source: DFS, 2022)
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2.4.6.2 Materials and Equipment Transportation

The construction materials and electromechanical equipment will be transported to the project
site by appropriate means of transportation. As most of the external materials and equipment
will be bought from the factory (away from the Solukhumbuy), they will be transported up to
Buksa by vehicle and then air lifted to the project site.

2.4.6.3 Land Requirements

Table 9: Estimated Land Requirement and Ownership for AMHP

SN | Component Permanent/Land | Temporary/ Land Ownership
Area (Ha) Land Area (Ha)
1 Headworks 0.097 SNP
Office, Powerhouse, 0.085 SNP
Switchyard and Tailrace
3 Penstock 0.400 SNP
4 Electric pole at river 0.008 SNP
crossings
5 | Reservoir 0.036 SNP
6 | Underground Transmission/ 4.550 Trekking Foot Trails
Distribution Lines (Public Land)
7 | Distribution/Transformer 0.008 SNP
Box
8 Spoil Disposal Sites 0.025 SNP
Quarry and Borrow Sites 0.38 SNP
10 | Workshop and Material 0.08 SNP
Storage
11 | Project camps 0.05 SNP
Total 0.634 5.085 SNP

(Source: DFS, 2022)

The national legislation, The Working procedure related to provision of land for Construction
of Infrastructure in Protected Area, 2080 includes a provision of providing approval for land
ue right in protected area for development project. It mandates that any such projects have to
retrocede an equivalanet area of land that is used by the project to GoN, located in same
geographical and ecological belt. The compensatory land provided by the project will be used
for the afforestation or tree plantation. Further, the legislation has provision that the
development project is responsible to bear the cost associated with the afforestation for the
period of five years. If project is not able tp compensate the land to GoN, it will pay the cash
compensation to GoN as per the amount mentioned in Schedule-2 of the working procedure,
2080 for the use gf_ the land in prgteif‘ge?l;?nﬁe'za;\s




Thus, for Amadablam Mini Hydro Project, it will adhere the prov131ons mentloned in: the 5
»‘workmg procedures 2080 for compensatory land or cash compensatlon for obtalmng the land S
~use rlght in SNP area.. . : el - i B S
B 0 4 6. 4 Energy requlrements

) As there is no Natlonal Gnd two d1esel generator Sets each with 25 kVA capacmes 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. LPG will be used for
cooking. Alternatively, a nearby existing micro hydro of 25 kW (Pangboche MHP) can be
used for the required energy.’
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2.4.6.5 Construction Equipments
Details of equipment required for the execution of the proposed project are presented in.
Table 10.

Table 10: Construction Equipment

1

2 | Shovel 85 Sets 8 | Gloves 200Sets-

3 | Pick Axe 30 Sets 9 | Helmet 300 Sets

4 | Rammer 20 Sets 10 | Rubber Boots 300 Sets

5 Sledge Hammer 20 Sets 11 | Auto Level 3 Sets

6 | Wheel Barrow 20 Sets 12 | Measuring Tape (30 | 10 Sets
m)

(Source: DFS, 2022)
2.4.6.6 Cost Estimates
The estimated cost is NPR 618,901,638.89. Details of sources of fund are given in Table
11.

Table 11: Estimated Cost and Sources of Fund

Cost Estimates Amount (NPR)

Total Project Cost with VAT and Provisional Sums and IDC 618,901,638.89

Subsidy (GoN/AEPC/MGEAP) 128,307,000.00 (20.73%)
Loan (WB/AEPC/MGEAP) 366,814,311.11 (59.27%)
Equity (Proponent) 123,780,327.78 (20.00%)
Cost Per kW 679,365.14

Net Present Value (@ 6% discount factor) 245,613,643.75

Project rate of return 11.21 %

Payback 7.68 years

BC Ratio 1.35

(Source: DFS, 2022)

2.4.6.7 Project Construction Period
The estimated project construction period is 1.5 years from the date of commencement of-
the work (Annex IV). 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




EId of AMHP

CHAPTER 3 METHODOLOGY

Th1s EIA for Amadablam M1n1 Hydro PrOJect has been conducted in accordance w1th the'_ 5

'methodology described in the Terms of Reference cleared by the MoFE on19/08/2079 (5™ % -

‘Decemiber 2022)- (Annex—V) The followmg methodologles have been applied to collect'._‘
- baseline mformatlon and impact predlctlon :

3.1 Literature Review .

The literature review process started at the beginning of the EIA study and periodically
carried out during the study period till at the stage of draft EIA report preparation. At the
beginning, the approved ToR document for EIA of Amadablam Mini Hydro Project is
thoroughly studied and reviewed. The Detailed Feasibility Study including Detail
Engineering Design Report 2022 prepared by Communication and Energy Developers
(CED) Pvt. Ltd. (reviewed and updated by third party independent consulting firm, ERMC
Pvt. Ltd.) is reviewed and consulted for technical information related to the project.
Auvailable 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 reviewed. Previously studied environmental assessment
reports of hydropower projects and other related projects (EIA of Dudhkoshi 4 and 5)
were reviewed. Solukhumbu District Profile, 2072 BS, Rural Municipality Profile of
Khumbu Pasanglthamu 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 (DHM). Other information was obtained
from SNP Office, Department of National Parks and Wildlife Conservation (DNPWC),
UNESCO, RAMSAR, Birdlife International, WWF, TUCN, ICIMOD, other line agencies,
related NGOs 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 of the project
area was done by analyzing the data of the nearest meteorological station and monitoring
station at Namche Bazar. Similarly, remaining climate data were obtained from
meteoblue.com. Other information such as Hydrology and Sedimentation, Geology and
Seismicity, Watershed etc. were collected from the secondary sources such as topographic,
geological and seismic hazard maps and project technical reports and database of DHM
etc.

The information on forest and wildlife were obtained from the MoFE, SNP, DNPWC,
other institutions and research papers. District/Rural Municipality level socio-economic
and cultural information such as population of affected RM, household size, male-female
ratio, infrastructures, ethnicity, schools, development activities in the project area were
collected from Central Bureau of Statistics (CBS), RM profile, district profile and other
available literatures.

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, rar gered /protected jes~in and around the project area were
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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 Committee, 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 TField Assessment

3.2.1 Physical Environment

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

Water sample was taken from the two location of the project area—one from the
Cholunche Khola (Intake Area) and another from drinking water supply located at
Pangboche on 29/07/2078 (15 Novermber 2021). The water quality analysis was conducted
for sixteen different parameters {6 - physical, 9 - Chemical and 1- microbial parameters) in
the Nepal Academy of Science and Technology (NAST), (Annex-VI). The RT-911A Mini
Sound Level Meter was used to measure the sound pressure level at two locations
(headworks and powerhouse) on 28 and 29 Kartik 2078 (15/16 November 2021) (Annex
Vil). In addition, the air quality was assessed based on secondary source. The slope
stability and landslides, fan deposits and rock fall within the project area were studied
through site observation by geologist during DFS and on-site delineation in maps, which is
reviewed and verified by third party independent Geological Specialist. Moreover, the
information on flooding events (using HYDEST method), glacier lake outburst flood
(GLOF) events, seismic history, landslide events and locations and land degradation
process etc. were collected through discussion with the local communities.

3.2.2 Biological Environment

The information on fauna and 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. As there was no forest area in power generation sites, no forest
sampling was done. Similarly, transmission and distribution lines passes through existing
trails and none of trees would be cut down, forest inventory was not done. Plant species at
power generation and transmission and distribution components were noted. The SNP,
Buffer Zone User Committee (BZUC) and local people of the project impact area were
consulted on use and management of forest resources including availability and use of
NTFPs as.well as MAPs, ethno-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.

Periodic consultations were done with SNP officials (Chief Conservation Officer and
Assistant Conservation Officer), representatives of RM and BZMC, and locals about
presence of fish in the Cholunche Khola. SNP.man

3 -

and other literatures were also referred for ipd
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' } g :'mdlcatlng absence of ﬁsh Wthh mlght be due to hlgh slope gradlent altltude and extreme
o cold water samphng was not done for the presence of ﬁsh o s,

B Agro-blodlverSIty of the prOJect area is recorded ina data sheet (Annex VIII) through S

L Aconsultatlons with local - mformants Information on “availability  of fauna- was -also

collected in consultation with local mformants members of forest user groups and other
knowledgeable locals. Interaction with local people and consultation with relevant
government organizations such as MoEWRI, -MoFE, DNPWC, SNP, BZUC, RM was
done for wildlife diversity and terrestrial -as well as aquatic flora and fauna. The loss of
protected, rare and endangered species based on the CITES Appendix, [UCN Red Data
and Government of Nepal protected: lists were enumerated in the field throughout the
project area.

Forest and Vegetation

As there is no forest cover area in the power generation sites and transmission and
distribution lines, forest inventory was not relevant. Herbs and shrubs found along the
penstock alignment were recorded.

Wildlife and Avian Fauna
Information on wildlife (including mammalian and avian fauna) of the project area was

gathered using both direct and indirect methods. According to locals and the SNP, fishes
and reptiles are absent in the area. The transect walk method was used for wildlife study in
the project area. Animals and birds spotted along the route and information on the habitat
where such observations were found were recorded. Moreover, identification of pug
marks/footprints, droppings/pellets, ground digging and marking, animal remains such as
skin, fur, feathers, and carcasses, dwellings such as nests, holes and burrows etc. were
used in order to document presence of particular wild animals 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 conflicts were obtained by using indirect methods i.e. discussions with a range
of stakeholders that included local people, BZUC:s etc.

Fish

The water bodies have cold temperature and low nutrients. This prevents the high
elevation lakes, streams and rivers from supporting a high diversity of aquatic life (SNP,
2016). The Cholunche Khola is a tributary of Imja river which is itself a tributary of Dudh
Koshi River in Khumbu area. The snow-fed Dudhkoshi originating from the Himalaya is
the main aquatic habitat in the Khumbu region. However, there is no evidence of fish in
Dudhkoshi River system in Khumbu region due to icy-cold temperature (SNP, 2016).
During field visit, existence of fish in Cholunche Khola was not seen in the project area.
The representatives from SNP, Buffer Zo gement Committee, RM and local
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people were also consulted regarding availability of fishes in Cholunche Khola. Not any
primary data was collected on fishes based on the reporting of non-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 were conducted in 405 Households of direct
impact zone and indirect impact zone of the project by using structured questionnaires to
obtain baseline information on demographic and educational status, land ownership
patterns and farm practices, energy sources, basic health conditions, common diseases, etc.
(Annex X). The information on socio-economic and cultural activities as well as customs
& ftradition of the project area was collected by conducting Focus Group Discussion
(FGD) in two places namely Fortse and Pangboche with relevant stakeholders such as
BZUC, ward office of RM, women groups etc. Ini addition, Key Informant Interview (KII)
was conducted with 4 people to collect the information on Settlements and biodiversity
and conservation issues (Annex XI).

3.2.4 Data Collection by using Checklist/Matrix and Questionnaire

Data on settlement information, wildlife and non-timber forest products (NTFPs- Annex
XII) were collected through checklist and semi-structure questionnaires.

3.2.5 Laboratory Analysis for Water Quality

Water samples were collected from the two locations of the project area—one from the
Cholunche Khola (Intake Area) and another from drinking water supply located at
Pangboche on 29/07/2078 (15 November 2021) to establish the baseline on water quality.
The water quality analysis was conducted for sixteen different parameters (6 - physical, 9 -
Chemical and 1- microbial parameters) in the Environment and Climate Study Laboratory
of NAST.

3.3 Methodology for Impact Identification, Prediction and Ranking

The information collected from different sources was processed and analyzed according to
the physical, biological, socio-economic and cultural environment within the Zone of
Influence (ZoI). The secondary data collected were used as the major source for validation
of primary data during the field survey. The generated information from the primary
source was analyzed and tabulated. The likely impacts were assessed covering both
adverse and beneficial ones.

Based on identification of the impacts, their predictions were done to forecast the changes
in local environment. The various methods, such as trend analysis, cause and effect
relationship, expert judgment, etc were used for impact prediction. 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 projects were adopted for the quantification of the impacts. If
the impact lasts up to 3 years it is termed as short term (ST), if it continues for 3 to 20




; " long term (LT). The impact which occurs within the project area is: ‘termed as site spec1ﬁc 3
~(S8). and Whlch goes up to. municipality level i is termed as local (Lo) and which goes up to -
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years 1t is termed as medmm term (MT) and if it lasts beyond 20 years it 1s con51dered a.

- ‘moré than two’ RMs. or ‘Municipalitiés is termed as reglonal (Ro): Moreover the 1mpact

which is irreversible is-termed as high- (H) whlch is in partly recoverable in long run'is -

termed as moderate’ (M) and which is reversible is termed as.low (L). The impact which -

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

Table 12 Numerical Scales as Proposed in the National EIA Guidelines

M‘:?“fili“ de | Score ixtent | r*Sco«;& Duration | ‘“o{“’
ngh/MaJ or 60 Regional Long Term 20
Moderate/Medium 20 Local 20 Medium Term 10
Minor/Low 10 Site-specific 10 Short-Term 05

(Source: National EIA Guidelines, 1993)

The cumulative scores on this analysis have been used to decide the significance of the
impacts. The Environmental Impact Assessment Guidelines published by IUCN in 1993
and EPR 2077 were also taken as reference for Significance. Table 13 depicts the
cumulative score of level of significance:

Table 13: Cumulatlve Scores of Levels of Significance

Totalscores |  Significance of Impacts
Upto 44 Inmgmﬁcant
45-74 Significant
Beyond 74 ) Very significant

(Source: National EIA Guidelines, 1993)
3.4 Preparation of EIA Report

This EIA report has been prepared based on detailed environmental and social assessment
of the project and incorporating the comments/opinions/suggestions and feedbacks
received during the public hearing and consultation with relevant stakeholders.

3.5 Public Hearing

The public notice was published in the national daily newspaper “Arthik Abhiyan” on
11/10/2079 (25 January 2023) to organize a public hearing on 18/10/2079 (1 February
2023) (Annex XIII). The notice was affixed on notice board of various institutions and
deeds of the public notice affixation were collected (Annex XIV) and the notice was also
disseminated- through radio (Annmex XV)i~ A public hearing programme on
“Environmental Impact Assessment Study: (}f Amadablam Mini Hydro Project was
organized by the proponent on 18/10/2079.¢ (1St February 2023) in the premises of
Pangboche Gumba, Khumbu Pasang Lhamu RM-4,- Solukhumbu District. The program
was chaired by Mr. Laxman Adhikari, Ward chairman of Khumbu Pasang Lhamu RM
Ward No. 4 Mr. Mishra Kaji Ghising, representative of SNP as the Chief Guest The
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program. A total of 48 people were present in public hearing program (Annex XVI). .
Summary of public hearing is given below.
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Table 14 5 Summary of the Me'

g Sectlon .

employment for 39)
locals - o '
2. Provision of o Section 8 1 (Table
investment for local 39).
people
Pangboche 3. Provision of low e Section 8.1 (Table
18/10/2079 Gumba. - _ tariff for project 39).
(1 Feb. Pangbo’c he 29 19| 48 affected.peeple.
2023) KPLRM.- 4’ 4. Power distribution to e Section 2.2.1.3 (Table

all settlements of 2)-
ward number 4.

5. Immediate to initiate the project
implementation of development
the project EIA approved from
GoN

3.6 Public Notice

After incorporating the issues raised in public hearing, EIA report was prepared. A public
notice on 20/10/2079 (3 Feb. 2023) was prepared seeking comments and suggestions from
all concerned stakeholders and dispatched to concern authorities (Annex XVII); and The
notice was affixed in various institutions in project area and deeds. of notice affixation
were collected (Annex XVIII); and same notice was published in same date in National
Daily Newspaper “Arthik Abhiyan’’ (Annex XIX).

3.7 Recommendation Letter
Recommendation letters were collected from concerned institutions (Annex XX).
3.8 Final Report Preparation
Final EIA report was prepared after following all the procedures mentioned in EPR 2077.

The EIA report was submitted to UNESCO, World Heritage Site through DNPWC and
suggestions were received accordingly (Annex XX).
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Government  of Nepal has developed various acts, regulations and guidelineé for

environmental friendly development activities.

Similarly, WB has guidelines and

requlrements for EIA study The p011c1es laws rules and regulatlons and other guldelmes

Constitution of
Nepal

1 It has ensured the prov151on of environmental protectlon and rlght to

live in clean environment. The article 30 (1) of the constitution has
granted ‘every person will 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 infrastructure development.
Similarty, Article 51 (g) (5) of the 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).

Plans, Policies and Strategy

2.1

Plan

2.1.1

Fifteenth Plan (FY
2076/77-
2080/81)(2019/20 —
2023/24)

The proposal attracts the plan as the plan has emphasized for
development of micro and small hydropower for alternative energy
promotion. It has expected to generate 13 MW electricity through
micro and small hydropower development.

Nepal Biodiversity
Strategy and Action
Plan 2071-2077
(2014-2020)

The overall goal of the strategy and action plan is to enhance the
integrity of ecological systems by 2020, thereby contributing to
human well-being and sustainable development of the country. It
considers that haphazard development activity is becoming a major
threat to the biodiversity. Similarly, it has prioritized for the
promotion of hydropower energy to reduce the demand of firewood
to protect forest. It also urges for the effective implementation of
EIA for conservation of biodiversity. Thus the proposal is related
with the NBSAP.

Nepal Environmental
Policy and Action
Plan, 2050 (1993)

It is the earliest policy to promulgate the provision of EIA and EIA
procedures in Nepal. Thus The policy and action plan is related to the
proposed project. The Nepal Environmental Policy and Action Plan
(NEPAP) endorsed in 1993 recognizes that a growing number of
people are’ exposed to pollution from industrial enterprises and
development activities. The Action Plan for infrastructure
development within NEPAP recommends the finalization of draft
EIA guidelines for water resources, the development of EIA
guidelines for road construction and the use of EIA when designing

hydroelectric pro;egl.'S;‘::\

)
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. Pollcy

Policy, 2071 (2015)

7 | National . The policy came to exist to ensure for the safety of workers through
291 Occupational Safety reductlon of risks at works through appropriate occupational health
" | and Health Policy, safety gears and better worklng condition. Thus the policy is
2076 attracted to the proposed project for the wellbeing of workers.
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.
Thus the proposed project attracts the policy. It has proposed 10
targets with 6 policies with strategies and working policies for the
policy. The six policies are I) Pollution Prevention, Control and
Minimization, IT) Environmental Mainstreaming, [IT) Environmental
Justice. IV) Public Participation, V) Sustainable Development and
National VI) Good Governance, Research and Capacity Development It has
2.2.2 | Environmental ensured for the participation of all three Governments while
Policy 2076 (2019) preparation 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. It has
mentioned the issues of adverse and beneficial impacts of
development works, and their monitoring and auditing.
As the proposed project is supposed to get subsidy under the
renewable energy subsidy policy, it attracts the policy. The policy
R has long term goal to achieve universal access to clean, reliable and
enewable Energy .
223 | Subsidy Policy 2073 affordable renewable energy so_lutlons by 2030. It has tal.cen a
y Policy, : L
(2016) strategy to encourage public-private sector participation in the.
renewable energy technology. To promote renewable energy, it has
clearly mentioned to provide subsidy in different category as per
districts of Nepal.
The proposed project is supposed to get subsidy through AEPC thus
AEPC Gender attracting the policy of AEPC. The policy came to the existence for
294 Equality and Social | the mainstreaming of rural women, poor, marginalized and -
" | Inclusion Policy, vulnerable population, and excluded groups in utilization of various
2075 (2018) . technologies of renewable energy to support for the livelihood
enhancement.
The proposed project is public —private partnership thus attracting the
Public-Private Public-Private Partnership policy. The policy was formulated to
2.2.5 | Partnership Policy, enhance public-private sector investment on development and
2072 (2015) operation of public infrastructure services through the adoption of the
PPP model for comprehensxve socio-economic development.
With an aim to improve social and economic status of project
L . affected families by providing fair and adequate compensatlon
and Acquisition, ; . e X
Resettlement and appropriate resettlement and rehabilitation assistances/ allowances,
2.2.6 Rehabilitation the GoN has released Land Acquisition, Rehabilitation and

Resettlement Policy in 2015. The Policy mission is to facilitate
timely execution (completion) of development projects by
minimizing adverse impacts on economic, social and cultural aspects
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of affectcd famﬂles/people and the project area. The Pohcy c1a551ﬁe:,

pI'O_]eCtS on the basis of numbers of families to be displaced such as;
i.  High risk project: Project that displaces (both phys1ca1 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

ii. 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 famlhes 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 AMHP
falls under low risk project as per the categorization of the Policy.

2279

Rural Energy Policy
2063 (2006)

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.

2.2.8

Hydropower
Development Policy,
2058 (2001)

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:

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

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

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

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

e Render priority to Nepalese labour, skill and resources in
implementation of hydropower projects.

229

Environmental and
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: Assessment and management of
environmental and social risks and impacts;

ii. ESS Policy Principle 2: Biodiversity conservation and
sustainable management of living natural resources;
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. 'Viii.>_ ] ESS Po icy Prmmple 3 Human Rxghts ..

ESS P011cy Principle 4: Labour and workmg condmons

A ESS Policy Principle 5: Commumty Health Safety and Security;. .

vi. . ESS Policy Principle 6: Land acquisition and involuntary
resettlement

vii. ESS Policy Principle7: Resource efficiency and pollutlon
preventlon

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.

2.3 | 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.

National Water
2.3.2 | Resource Strategy,
2058 (2002)

Nepal has adopted National Water Resource Strategy taking 2
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 capita electricity consumption of
100K Wh.

Act, Rules and
Regulations

31 Act

Environment
3.1.1 | Protection Act, 2076
(2019)

Any development project, before implementation, to pass through
environmental study report, which may be a Brief Environmental
Study, an IEE or an EIA depending upon the location, type and size
of the projects. It has made the provision for the approval agency of
environmental study report as per prevailing laws It has 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 concerned
body specified by local law and Environmental Impact Assessment
(EIA) report should be submitted to provincial government body
speciﬁed'mq law. The proposed proposal falls under the
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evant Details

T Y 0 el
jurisdiction of Local Government.

It has recognized the importance of forests in maintaining a healthy
environment. And major objective of the Forest Act is the promotion
of a healthy environment. It has made the provision for the approved

313 Forest Act 2076 | work plan for different categories of forest, i.e. Community Forests,
T (2019) Leasehold Forests, Private Forests and religious forest. Similarly, the
act has made the provision for handover of forest area for physical
infrastructure development, and also for environmental examination
as per prevailing laws and regulations.
It came into the existence for the financial sharing among three level
Intergovernmental of government in Nepal. It %as clearly stated the taxes may levy by
3.1.4 | Fiscal Arrangement Federal Government, Provincial Government and Local Government

Act, 2074 in Schedule 1, 2 and 3. It has also made the provision of distiibution
of royalty from; natural resources in Schedule 4.

The Act %ias clearly mentioned about minimum salary, working

hours, prohibition of discrimination in terms of ‘ground of religion,

cOlour, sex, caste, tribe, origin, language, ideological conviction or

any other similar ground; and prohibition of unequal payment for
315 | Labor Act, 2074 | similar works in term of gender.

(2017) The Act defines working hours in a day and a weekend leave.
Clause 68 to 83 under Chapter 12 gives details for occupational
health and safety requirement to be maintained for labors. Child
labor (below 14 years) is prohibited. It calls for insurance and safety
management and other facilities for labors.

Act to Regulate and

Control on This acts states about the regulation and control of international trade

| International Trade of such endangered flora and fauna species. The species are protected
3.1.6 | in Endangered by CITES against over exploitation and they are listed in three

Species of Wild CITES Appendices I, 1I, and III for different levels or types of

Fauna and Flora Act, | protection.

2074 (2016)

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.

l

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. It 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

38 P’a’ge\\“' «/@/‘ﬂ—%
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forced to engage in physmally challenging works. Clause 641 $tates ;
‘that workers should not be liable to work more than 8 hours a day
~ and 48 hours a week without extra time payments. i

‘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, orgamzatlon that

Solid Waste . ;
3.1.9 | Management Act, produces hazardous waste or chamncal was.te w1ll. have to manage
2068 (2011) sach waste as prescribed (sub article 2). It is restricted tha:c nobody
will 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 preamble of this act explains that it is expedient to make legal
Plant Protection Act provisions for preventing the introduction, establishment, prevalence
3.1.10 2064 (2007) ' 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.
Child labor The Act has made the provision of prohibition of engagement of
3111 (Prohib.ition and child in factory, mining and similar other risky work and to make
. regularization) Act, | necessary provision for health. Child's safety and services and
2056 (2000) facilities while engaging them in other work.
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
31.12 Electricity Act, 2049 | electricity generation, transmission or distribution, it will be carried

(1992)

out in such manner that no substantial adverse effect be made on
environment by way of soil erosion, flood, landslide, air pollution
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 will
acquire the land for the stated objectives under existing regulations
the compensation incurred to acquire land and other property will be
paid by the applicant.

3.1.13

Water Resources
Act, 2049 (1992)

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. Article 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 will,
according to existing laws, acquire land for the licensed person or
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institution and any compensation in th's. fegai‘d will be paid by the
licensed person. '

Fad

The Act aims at amending and consolidating current ‘legislation
relevant to the acquisition of 1and. 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 to the local officer regarding the
findings of preliminary action. After having received the report, the
local officer will issue 2 notification containing all the particulars
required (e.g. purpose of acquisition, location of the land, terms of
acquisition, plot 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 Jand by the local officer, the criteria
for the determination of the compensation which will be paid either
in cash or by allotment of other lands in exchange, if so, required by
the landowner.

This act governs the various activities inside the protected areas.
Schedule 1 relating to section 10 of this act provides the list of
National Parks and protected wildlife, which is prohibited for hunting. According to
wildlife section 11, no person will be permitted to hunt wildlife without
Conservation Act, obtaining license. There will be punishment in terms of fine or
2029 (1973) imprisonment Or both if any person illegally kills or injures wildlife
within protected areas. The act is attracted as the proposal has 10 be
Limplemented in SNP.
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 chemicals or materials in the water
bodies or explogjves to dismantle any embankment with a view 10
catching or killing aquatic animals including fish. However, there is

no specific law for fishing and fisheries management.

Land Acquisition

3114 4t 2034 (1977)

3.1.15

Aquatic Animal
3.1.16 | Protection Act, 2017
(1960)

3.2 | Rules/Regulations

Although the proposed proposal has to be implemented in National
Park, it is attracted to the project as it might require to remove forest
products from the forest. For example, Rule 89-2-Kha spells out
Eg&egtﬁg‘_gﬁlﬁt_i_@ about the preparation of list of tree species more than 5 cm DBH,
21&9_.(20____2_ZT those needs to remove while implementing the proposal. Similarly,
Rule 103 describes the removal procedures of the trees from project
implementation area if any ftrees more than 5 cm DBH have to

3.2.1

TEMOVE.

This Regulation describes the details of the processes of level and
Environment type of environment assessment of different projects as per Schedule
322 Protection 1, 2 and 3. As per EPR 2020, Annex 3, KA-12, it is mal}datory
“<“ | Regulation, 2077 conduct EIA for the proposed proposal of construction of
(2020) hydropower within National Park as the proposed project lies in

Sasarmatha National Park.

40 | Page
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*|'Labor Rules, 2075

This regulatlon s 1ntended o prov1de the rights, 1nterests and-

393 benefits ‘of ‘workers, to” develop good “labor  relations by clearly. |-
1 (2018) defining- the rights and' duties of ‘workers and .employers, and to
incréase the productivity ending all forms of labor exploitation.
Electricity GoN has made these rgles as per Electricity Regulatory Commission
Reoul Act-2017 to clarify the key functions and duties of the Commission,
3.24 | ~o8Y a_tor.y and provide a more focused list of action points, mandato
: Commission Rules, JRIOVES) R .. i A ry
2075 requirements and guidance for the Commission on distribution lines,
tariff management and electricity quality.
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
Soli inorganic solid waste at its source under section 6 have to
olid Waste . .
325 | Mana ot management and segregation of harmful and chemlca.l waste
geme
Regulation, 2070 separately. .The responsibility of managing of the chemical and
? harmful solid waste under sub rulel will be a concern 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.
Plant Protection It prescribes terms and restrictions relating to the trafficking and use
3.2.6 | Rules, 2067 (2010 of plants and plant products, biplogical control agents and beneficial
AD) organisms.
Child Labor GoN has prepared this rule as per provision of Child Labour
327 (Prohibition and (Prohibition and Regulation) Act, 2056 (1999 AD). It details out
" | Regulation) Rules, various conditional arrangements for child labour use and other legal
2063 BS (2006 AD) | provisions related with child labour.
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 concerned 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
B demanded by the applicant, or with necessary amendment to the
uffer Zone il . . - .
3.2.8 | Management religious authority, group, or community with a certificate under the

Regulation, 2052

Appendix—6. Provision should be made so 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 will 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 will
also mention the office or official for the submission, the opening
date and time of the bid tender in such a bid notice. Any religious
authority, group or community willing to develop, conserve and
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“utilize any religious pl
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ted in the buffer zone from ancient
time or the peripheral forest of such place. will have to give an
application in accordance with Appendix—5 to the warden by
describing the area, boundaries and programs to be carried out in
such a forest,

3.29

Electricity Rules,
2050 (1993)

Section (%) of Article 12 and section (5) 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.

3.2.10

Water Resources
Regulations, 2050
(1993)

It is mandatory under Rule 17 () 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

3911 Himali National Park | as well as trees/plants are not allowed but feeding birds and fishing
o Rule, 2036 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
National Parks and any form of wildlife, building or occupying any form of shelter, hut
3212 Wildlife or house, occupying, clearing or cultivating land, pasturing
- Conservation Rules, | domesticated livestock, damaging, felling or removing any trees,
2030 (1974) 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 or streams.
3.3

Provincial Law and Regulations

1NCE
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Guidelines/manuals

/Directives
This procedure is designed to facilitate the use of protected area land

Wokking Protedtme for very essen’ua} physical 11{11.3rasn'ucture development. The procedme

- ¥, outlines the details for acquiring the land of protected area from the
related to provision iag s 5 -
very beginning of project development. The developer or proponent
of land for : s :
o | e of infrastructure de_velopment needs to obtain consent from
! : Department of National Park and Wildlife Conservation for
infrastructure in T, ;
rotected areas 2080 feasibility study, environmental study or survey (Clause 4-1).

P Environmental Study should be done as per Clause 5 of the
procedure. Clause 6 spells out the detail procedure for application of
land use of protected areas.

GoN by virtue of the power conferred by Rule 94A of the Electricity
Regulation 2050 (1993) issued the Directive Relating to Licensing of
Directive Relating to Power Projects 2075 ("Directive") replacing the previous Directives
42 | Licensing of Powge . Relating to Licensing of Power Projects 2073 (2017). This directive
) g a2 has set various provisions on survey license of electricity generation,

Projects 2075 i B il iy .
transmission and distribution as well as issuing license of generation,
transmission or distribution or license amendment and its
cancellation.

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
Hydropower conduct better EIAs that meet international standards and aid the
43 Environmental Government with the review and approval process.
' Impact Assessment The Manual has been designed in a format that is user-friendly and
Manual, 2075 (2018) | 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.
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. It has recommended using 25 m x 20 m size of
C . quadrat for timber trees, 10 m x10 m for shrub and 5 m x 5 m for
ommunity Forest . . . .

enio sapling and 2 m x 5 m for seedling plots in the community forest.

44 ST Plants having DBH (Diameter at Breast Height, i.e. 1.3 m above
Guidelines, 2061 BS : ) . .

(2003 AD) ground) greater than 30 cm is considered as trees. Trees having DBH

between 10 to 29.9 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
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Vo]ume of tlmber and fuel wood The guldehne a]so 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 pguideline 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 beneficial

Nat.lon'fﬂ ElA impacts resulting from the development project and monitoring &
4.5 | Guidelines, 2050 BS . e e
(1993 AD) env1romnenta.1 auditing in the EIA rfaport._ Its 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
&Social Risk | activities. The guideline helps to assess environmental and social
46 Management risks and their management. The guideline has the exclusion lists of
’ (ESRM) For Banks | activities in which banks and financial institutions cannot provide the
And Financial | loan. The guideline is also relevant to the proposed proposal as it has
Institutions, to take loan from the Bank.
May2018
s . The directives has provision of wildlife friendly structure while
w . . . . -
infl‘igslgﬁcmrf:lendly constructing the infrastructure. Basic Standard of Wild life
. friendly Structure (Schedule- 4) of directives ensure the
4.7 | Construction . . .
Directives 2079 Headrace pipe of hydropower project and penstock pipe,
’ petroleum pipe including other pipeline of same nature shall be
(2022) . .
buried under ground as far as possible.
Working
5 Procedures/Work
Plan
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
Working Procedure . . : . .
relating to use of National Forest Area for Projects of National
for the Use of .. ” .. . .
National Forest Area Priority, 2017” under- provisions stipulated in Clause 68 (1) of the
5.1 Forest Act, 1992. This working procedure supersedes the previous

for National Priority
Project, 2074 BS
(2017 AD)

“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
a]ternatl,\;ss-euhe project avoiding the national forest to the extent

44 | Page
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p0551b1e However as per the- prov151on of Sectlo 3 (2) Af- such‘-
“study camed out in’ accordance with Sectlon 3 (1) requlres use of'-'

forest area, then the alternatlve requiring minimum forest area or
clearance of mlmmum number of - trees and . vegetation -will ' 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 will
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 will pay annual lease
amount for temporary occupancy of national forest at the rate fixed
for leasehold forests as per Schedule 20 of Forest Regulations, 2022.

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 will be borne by the project itself.

AEPC has prepared the mechanism as per mandate given by

Renewable Energy Renewable Energy Subsidy Policy 2073 BS. It has spell out the
59 Subsidy Delivery detail mechanism of subsidy delivery mechanism in context of
) Mechanism 2073 BS | renewable energy provided by GoN. As the proposed proposal is also
(2016 AD) a program of AEPC under renewable energy, it is certainly relevant
to the proposed project.
Standards
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
National Ambient 24 hours for TSP, PM,,, Sulphur Dioxide, Nitrogen Dioxide, and
6.1 Air Quality Standard, | PM; s and the maximum concentration stated for averaging time of 8
2069 BS (2012 AD) | hours for Carbon Monoxide and Ozone should be under standard
limit for at least 95% duration for one fiscal year and should not
exceed maximum concentration for 18 days in 365 days. No any
parameters will exceed its maximum concentration limit for two
consecutive days within one year
Nati ; National Standard for Sound Quality is established as per Rule 15 of
ational Noise . ] . .
. Environment Protection Rules, 2054. The maximum limit of sound
6.2 | Quality Standard, | o " 1o d residential area is 55 decibels for daytime and 50
2069 BS (2012 AD)

decibels for night hours. Whereas for the industrial area, the
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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, 2069 BS
(2012 AD)

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 generators
sets. Hence, the Nepal emission standards for new and in-use diesel
generators 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.

World bank ESS
Instruments

Operation Policy

Environmental
Assessment EA (OP
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.

Natural Habitats (OP
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 SNP for implementation of the proposed proposal.

Involuntary
Resettlement (OP
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.

Physical and Cultural

This pglicy_is to assist in the preservation of cultural property,




Resources (0P 4.11)

_hlstoncal rellglous and umque natural value-thls mcludes remalns‘ i
left by previous human mhabltants and umque environment features

as well as in the protection and enhancement of cultural properties
encountered in Bank- financed project. It may be trlggered 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.

This policy aims to protect the dignity, right and cultural uniqueness
of indigenous people to ensure their participation in project design

7.1.5 iggliegg)u s People 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 is the home of Sherpa Community:
The Environmental, Health, and Safety (EHS) Guidelines are
technical reference documents with general and industry-specific
examples of Good International Industry Practice (GIIP). When one
or more members of the World Bank Group are involved in a project,
General these EHS Guidelines are applied as required by their respective
79 Environmental policies and standards. These General EHS Guidelines are designed
" | Health and Safety to be used together with the relevant Industry Sector EHS
Guidelines Guidelines, which provide guidance to users on EHS issues in
specific industry sectors. The general EHS guidelines covers four
different concerns; Environment, Qccupational Health and Safety,
Community Health and Safety, and Construction and
Decommissioning.
This guideline includes information relevant to power transmission
Environmental between a generation facility and a substation located within an
Health and Safety electricity grid, in addition to power distribution from a substation to
73 Guidelines for consumers located in residential, commercial, and industrial areas.
= | Electric Power The guideline provides a summary of EHS issues associated with
Transmission and electric power transmission and distribution that occur during the
Distribution construction and operation phases of a facility, along with
recommendations for their management.
International
8
Instruments
The Guidance and toolkit has been prepared to explain how impact
Guidance and assessments can be used to prote.ct the Outstanding Universal Yalue
Toolkit for Impact of World Heritage properties in order to manage continuity and
pac - . L Lo
8.1 Assessment in World change by 1nforrn1n_g good dec%smn making in the context of
Heritace Context UNESCO’s Convention Concerning the Protection of the World
ge Context,
2022 Cultural and
Natural Heritage — the ‘“World Heritage Convention’ (UNESCO,
1972).
World Heritage IUCN advice notes on EIA for projects occurring in heritage sites
Advice Note: (IUCN, 2013a) provides the principles guidance for the assessments
Environmental that needs to incorporated in the EIA study suggesting additionally
8.2 Assessment (18 Nov | incorporation of the -CBD’s voluntary guidance of biodiversity

2013): A step-by-
step guidance on
environmental
assessment for World

inclusive impact assessment and Ramsar impact assessment
handbook. The  TUCN, 2013a focuses on impact on heritage’s
outstanding universal values that comprise of Values, Integrity and

Protection and Management as inscribed for the site. The assessment
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herxtage propertle.s

needs to be. assessed for d1rect mdlrect and cumulatlve 1mpact on

environmental and social aspects of the OUVs. Alternative
assessment also needs to be done with ‘No Project Option® and that
mitigation measure should be sought with avoidance and reduction,
A separate chapter should be included in the EIA report that
concludes the impacts and their mitigation measures and should be
summarized t00.

83

The United Nations
Declaration on the
Rights of Indigenous
Peoples, UNDRIP,
2007

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 standards and
fundamental freedoms as they apply to the specific situation of
indigenous peoples. Significantly, in Article 3 the UNDRIP
recognizes Indigenous peoples’ right to self-determination, which
includes the right “to freely determire their political status and freely
pursue their economic, social znd cultural development.” Article 4
affirms Indigenous peoples® right “to autonomy or self-government
in matters relating te their internal and local affairs,” and Article 5
protects their right “to maintain and strengthen their distinct 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

8.4

International Labour
Organization
Convention, 1998

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

85

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 1993; 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.

8.6

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 ri;__hts of the indigenous people

World Heritage
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I Conventlon 1975

.world’s cultural and naturalherltages bytrad natural decay:

and ‘socio-econornic . ‘changes occurring giobally. The Sagarmatha’

National Park of Nepal parts of which, this project -will -be. | .

implemented within has been des1gnated as World’ Heritage Site
based ‘upon the criteria VII'(UNESCO, 1979 for-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, conservation
and presentation of heritage sites. The convention also addresses
study and research, Cooperation and Funding 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
will 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 TUCN’s advice notes (IUCN, 2013 a).

Convention on
International Trade

The convention classifies species according to criteria where access
or control is important (e.g. I-species threatened with extinction, II-

3.8 in Endangered species which could become endangered; IlI-species that are

: Species of Wild protected; E- Endangered; V- Vulnerable, R-Rare (CITES 1983)).

Fauna and Flora The project will have to minimize impacts to the species as far as
(CITES),1973 possible.
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CHAPTER 5:  EXISTING ENVIRONMENTAL CONDITION

5.1  Physical Environment

5.1.1 Land Use

The Rural municipality covers 1539.11 Km? land, of which 43.93% is covered with
snow/glacier, 19.93% is barren land, 15.61% is grass land, 9.98% is covered with forest
and 9.30% is shrub land. In addition, 0.67% is agriculture land, 0.005% is built up area
and 0.58% is covered with water body.

Out of total area of 702.16 Km? in Ward No.4, 52.40% is covered with snow/glacier,
20.86% is barren land, 14.52% is grassland, 8.02% is shrub land, 2.83% is covered with
forest 2.83%, 0.67% is covered with water body, 0.45% is built up area and 0.25%
agriculture land (KPLRM, 2019).

5.1.2 Topography

The topography of the project area is of gentle to steep. The AMHP is situated in the
gentle topography. The river slopes are covered with colluvial soil deposit while the
bedrock outcrops are exposed at the slopes. The deposit is moist, and seepage is frequent.
The elevation of powerhouse and intake area ranges from 3951.18 masl to 4422 masl. The
powerhouse site is at alluvial terrace which is flat.

5.1.3 Geology

The project area consists of gneisses rocks of Higher Himalaya (Map 9). The Main Central
Thrust (MCT) is the major tectonic boundary which is located about 32 km south of the
project which will not create any construction risk for the project development. The
Exposed rock nearby the project area consists of fresh to slightly weathered, grey to white,
medium to coarse-grained, strong to medium strong, widely foliated gneisses with schist.

5.1.3.1 Geology of the Headworks Area
The intake site is located in the narrow valley of Cholunche Khola which is 20-25 m wide.
It is located about 2800m upstream from the confluence of Imja River and Cholunche
Khola. There is alluvium soil in the left and right side of proposed headworks and river
terrace, loose alluvial deposit with big boulders present at proposed weir axis of the
headworks. At downstream and left bank of the dam site, the river terrace is followed by
colluvial soil and steep rock cliffs.

The quaternary deposits include alluvium at headworks and desander area, and followed
by colluvium and rock cliff in the hill slope. The alluvial soil comprises sub rounded to
rounded, boulders, gravels, cobble and pebbles of gneiss with sand. Most dominant
proportion (about 60%) is of boulder and gravel. The cobble pebble and sand deposit
constitute the remaining proportion. According to Unified Soil classification the soil near
weir axis and desander lies in GW category that includes well graded gravels with sand.
Colluvium soil in the hill slopes in left bank comprises sub angular to angular, boulders,
gravels, cobble and pebbles of gneiss with sand. Most dominant proportion (about 70%) is
of boulder and cobble. The pebble, gravel and sand deposit constitute the remaining
proportion.

50 | Page
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5.1.3.2 Geology of Water Conveyance

_'The water conveyance route passes through the barren land at left bank of Cholunche_-_i
j"'Khola whlch 18 covered by colluvial and alluvial dep051ts In1t1a11y allgnment passes . -
. through the steep alluvial terrace deposit then it passes flat alluvial terrace-and colluvial -+ =

‘deposit at left bank of Cholunche Khola. The alluvial soil comprises sub rounded to-

rounded, boulders, gravels, cobble and pebbles of gneiss and sand with silt, sumlarly
colluvial deposit consists of sub angular to angular, boulders, gravels, cobble and pebbles
of gneiss with sand.

The penstock pipe alignment passes through slide area around chainage Ch.0+160 to Ch.
0+260m. The alignment passes though just below the crown of the slide on loose alluvial
terrace deposit. Hanging loose blocks were observed near the crown part of slide area.
Above the slide area land is flat and relatively stable. Before construction works the slide
area should be protected. Initially, the hanging loose blocks must be trimmed and retaining
structure will be constructed from the riverside and after the pipe installation it should be
buried. After the slide area the alignment passes through the flat river terrace of Cholunche
Khola. There are mostly free blocks laying on the flat terrain which have been transported
from uphill slope consisting bed rock of gneiss. It is recommended to avoid these free
blocks for the construction of anchor blocks and saddle supports.

5.1.3.3 Geology of the Powerhouse Area and Tailrace
The power house site is located about 60 m upslope from the Imja Khola on old river
terrace deposit on the left bank of Imja Khola. The area is relatively flat and consists of
alluvial soil composed of ill sorted, loose, sub rounded to rounded, gravel of gneiss with
sand and silt. The area is relatively stable. Land use of the area has sparse vegetation
consisting bushes and small trees.

5.1.3.4 Soil Quality
The soil of project area comprises of sub rounded to rounded boulders, gravels, cobble and
pebbles of gneiss with sand. About 60% area of powerhouse, penstock alignment and
headworks comprises of boulder and gravel whereas, 40% area constitute of cobble,
pebble and sand deposit.

There are colluvial soil deposits in the hill slope that comprises of sub angular to angular
boulders, gravels, cobble and pebbles of gneiss with sand. The power house site is located
at the left bank of Imja Khola, where, there is colluvium soil composed of loose, sub
rounded to rounded, gravel of gneiss with sand and silt. Most of the materials are gneiss.
The thickness of soil is expected to be 7-10 m according to field observation.

5.1.4 Hydrology and Meteorological condition

5.1.4.1 Air Temperature

The average annual temperature is -2.9 °C | 26.8 °F in Pangboche. The warmest month of
the year is July, with an average temperature of 4.5 °C | 40.1 °F. January is the coldest
month, with temperatures averaging -11.7 °C | 11.0 °F.

Table 16: Temperature by Month

Temp. (°C) e
/Month | Jan Feb. | March | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec.
Avg, -11.7 | -11.2 -8.4 3.6 | 02 | 38 | 45 | 43 27 |22 | -53 | -7.7
i -43 | 06 | 2.5 2 03 | -63 | -10 | -12.2
37 | 66 | 66 | 67 | 52 |15 | -06 | -2.9
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: Source: Climate-Data Org, 2020
5.1.4.2 Precipitation ' '
The rainfall at Pangboche is 1524 mm per year. Between the driest and wettest months, the
difference in precipitation is 416 mm. The driest month is November, with 12 mm of
rainfall. Most of the precipitation falls in July with an average of 428 mm. Monsoon
wetness index of the catchment area is taken as 1000 from Isolines in Monsoon Index
Map.

Source: K3ppen—Geiger Climate Map, 2020

5.1.4.3 Humidity

As there is no any meteorological station at the project site, the humidity of the Namche
Bazar is taken as reference. As shown in Figure 1, December has the lowest humidity
while July is with the highest humidity. The similar situation is sighted for Pangboche
although the figure may vary due to slight variation in geographical location and altitude.

Humidity - Namche Bazar, Nepal

B Humidity (%)
1
o 92% 91%
o 87%

90 84%
80 74%

70 66%

60

50 47%
40

30

20

10

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

Figure 1: Humidity
(Source: https://www.weather-atlas.com/en/nepal/namche-bazar-climate)

5.1.4.4 Water Resources
The Imja River and Cholunche Khola are the major water resources in the project area
which are snow fed. These resources are not used for any domestic and irrigation purpose.

5.1.4.5 River Discharge

Discharge measured on 9™ March 2020 by salt dilution method was found to be 410 lIps
(DFS 2022). The monthly discharge of the Cholunche Khola was estimated based on MIP
methods (DFS 2022). The highest flow is 7.32 m 3/s in August while the lowest flow is
0.29 m*/s in April (Table 18).




EI4 of AMHP

Table-18: Méan Monthly Flow

g Monthly Rlver _Dés;.gn DISCha.l-ige'-' :Di_sélféréé at theriver | . TRNCRI L0
" Months ". Discharge, . Jorpower “after flow diversion Pércentage | .
3 generation, ) L3, :
(m’/sec) (m¥sec) to intake, (m/sec)
January 0.70 0.25 0.45 64.29
February 0.53 0.25 0.28 52.83
March 0.38 0.18 0.20 52.63
April 0.29 0.14 0.15 51.72
May 0.76 0.25 0.51 67.11
June 1.76 0.25 1.51 85.80
July 4.25 0.25 4.00 94.12
August 7.32 0.25 7.07 96.58
September 4.83 0.25 4.58 94.82
October 2.34 0.25 2.09 89.32
November 1.20 0.25 0.95 79.17
December 0.91 0.25 0.66 72.53

(DFS 2022)

5.1.4.6 Climate of Project Area

Pangboche has a tundra climate. It is cold here all year round. The average annual
temperature for Pangboche is -2.9°C and there is about 1524 mm of precipitation in a year.
It is dry for 110 days a year with an average humidity of 68%.

5.1.4.7  Air Quality, Water Quality and Sound Quality
a. Air Quality

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 for cooking and heating:
purposes. Thus air quality of the area seems good. The air quality complies with the
national ambient air quality standard PM,q; 120 pg/m? in 24 hrs. (Figure 2).

Pangboche
27.86°N / 86.79°E (3967m as) 22x12kr Area Foracast meteoblue

Patticles {PM, ; PM,, Desert Dust)

18 Mon 06 12 18 Tue 06 12 18 Wed 06 12 1B Thu 06 12 18 Fi 06 12 18

Gases (NG, 50, Ozone)

: 1 i L 2 3 s 3 L A A i s

18 Mon 06 12 18 Tue 06 12 18 Wed 06 12 18 Thu 06 12 18 Fi 06 12 18
—OzOone

.

NG,
-
Figure 2: Air Quality Forecast ofPangboche (March 14 to March 16, 2022)
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(Source: meteoblue.com)

b. Wind Speed . - E
The project area is located in relatively wide valley surrounded by towering - Snowy
Mountain. High wind speed is rarely expected at the project site. The highest wind speed
seems to be not above 20 km/hr. (Figure 3) which occurs during February-April.

Figure 3: Average Monthly Wind Speed at Pangboche
(Source: meteoblue.com)

¢. Wind Direction
Wind direction at Pangboche is presented in Figure 4.

~
NNE
N NE
s
BINW . ENE
w -4 B
WsWwW I ESE
sw SE
ssw SSE
s
@ o o1 @ >5 @ >12 - >15
® >28 @ >33 @ =50 ® >61 km/h
meteobiue

Figure 4: Wind Direction at Pangboche (Number of hours of wind blow in a year)
(Source: meteoblue.com)

d. Water Quality

The water quality in the project area is found to be good as there is no source of
contaminants such as sewerage system and industries. Water sample is collected from the
Cholunche Khola (Intake Area) to establish the baseline on water quality. The water
quality analysis was conducted for sixteen different parameters (6 - physical, 9 - Chemical
and 1- microbial parameters) in the Environment and Climate Study Laboratory of NAST
(Annex-VI). Water quality is suitable for MHP, which will not impact turbine blades,
which will be one of the major factors for sustainability of the project. Coliform count was
found high as many previous study on water quality in Sagarmatha National Park also had

ot o TH
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shown similar results due to high influx of tourists and trekkers (K. Nicholson et al: 2016). . = = - =
However, the coliform presence doenot have adverse impact on electricity production. = .~ .. b L g
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er
Physical
1 Temperature (°C) 18.5 This temperature is recorded
in Kathmandu
Water Temperature at field
was recorded as 0,6°C.
2 pH 8.05
3 Conductivity (uS/CM) 21
4 Turbidity (NTU) 1.75
5 Total Dissolved Solids (mg/L) 10.29
6 Total Suspended Solids (mg/1) 28
Chemical
7 Total Hardness (as CaCO3) 12
8 Chloride Content (mg/L) 2.84
9 Iron Content (mg/L) 0.1
10 | Arsenic Content (mg/L.) ND
11 Ammonia Content (mg/1.) ND
12 Nitrate (mg/L) 2
13 | Dissolved Oxygen (mg/L) 7.6
14 Biological Oxygen Demand 1.2
(mg/L)
15 Chemical Oxygen Demand ND
(mg/L)
Microbial Test i
16 | Total Coliform Count | 20 | 0/100 mL

# Nepal Drinking Water Quality Standard 2062; ND-Non-Detected; number in brackets () refers
the acceptable values when alternatives not available.

*The presence of Coliform in the river has no negative effect on the production of electricity.

e. Noise Quality
The noise quality seems to be within tolerable limits and there are no any means of noise

pollution sources except naturally flowing streams and helicopters movement. The sound
level measured at headwork area was 48 dB while 65dB 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 dB and 40 dB during day and night
respectively. The higher level of sound in the headworks and powerhouse area is due to
the sound of flowing water in steep gradient.

5.2 Bio-ecological Environment
The most of the project area lies in lower alpine bio-climatic zone (elevation range: 4000-
4500 m) and in upper sub-alpine bioclimatic zone (elevation range: 3500-4000 m). As per
The Conservation Science Programme WWF-US (1998), the project area falls under East
Himalayan alpine shrub/meadow Ecoregion (4000-4500 m) with Montane grasslands and
shrub lands vegetation, and East Himalayan sub-alpine conifer forest ecoregion (3000-
4000 m) with sub-alpine conifer forest vegetation. The intake area lies in Alpine
pastureland where there are no trees, however, penstock alignment lies in Juniper
Scrublands in the vegetation zone of Moist Alpine Scrubs. The powerhouse area lies in the
e subalpine juniper forest.
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Transmlssmn and d1str1butlon 11nes also pass-through Alpme pastureland Jumper
Scrublands and Blrch-Rhododendron Forest with subalplne Jumper forest : N

52.1° Vegetatlon in PrOJect Area .

The project’s components-such as headworks and intake lies in Cholunche Khola within
Alpine Pasturelands where there are no trees. Herbaceous and grass species are found ‘in
left and right bank of Cholunche Khola. Although the area lies within Juniper Scrub
Vegetation Zone, the dominant shrub species of Rhododendron is found on left and right
sides of the proposed penstock alignment. The powerhouse area lies in the vegetation zone
of Birch-Rhododendron Forest with subalpine juniper forest. Table 20 presents the
recorded species of vegetation in the project area.

5.2.1.1 Headworks/Intake
Headworks and intake area lies with in Alpine Pasturelands where there are no trees.
Common shrubs observed are Bistorta vaccinifolia, Rhododendron nivale, Salix sp. etc.
Similarly, common herbs are Anaphalis triplinervis, Bistorta vivipara, Juncus concinnus,
Pedicularis confertiflora, Potentilla coriandrifolia, Ranunculus brotherusii, Saxifraga sp.
etc.

5.2.1.2 Penstock Pipe

Penstock pipe lies between the elevations of 3952 m to 4421 m. Although the area lies
within Juniper Scrub Vegetation Zone, the area is mostly dominated with shrub species of
Rhododendron such as R. anthopogon, R. nivale and R. lepidotum at higher elevation. In
lower elevation, sparse dwarf species of junipers such as Juniperus indica and J. recurva
are also seen. Regenerating tree species such as-Betula utilis, Abies spectabilis, R. wightii,
and R. fulgens are also found at lower slope. Other common shrubs are Berberis angulosa,
Cassiope fastigiata, Ephedra gerardiana, Juniperus squamata, Salix lindleyana etc.
Aconitum sp., Agrostis pilosula, Anaphilissp., Anemone sp., Aster sp., Bistorta
macrophylla, Juncus leucanthus, Leontopodium sp., Pedicularis sp., Primula sp., Saxifraga
sp. etc. are herbs found in the area.

5.2.1.3 Powerhouse and Tailrace Area

The powerhouse site lies in an altitude of 3951.18 m. Tt falls in Sub-Alpine Juniper forest,
a subgroup of Birch-Rhododendron Forest. Sparse trees are seen here. In the project area,
common tree species such as B. utilis, A. spectabilis, R. wightii, and R. fulgens are seen
around the periphery of the proposed powerhouse site. Berberis wallichiana, Ephedra
gerardiana, Juniperus squamata, Potentilla fructicosa, R. campanulatum, R. lepidotum,
Spirae abella etc. are shrubs found in the area. Similarly, Aconitum laciniatum, Arisaema
Jjacquemontii, Bergenia purpurascens, Corydalis longipes, Deschampsia caespitosa,
Primula sp., Swertia racemosa etc. are herbs that are found in the area.

5.2.1.4 Transmission & Distribution (T&D) Lines

The T&D lines will be distributed to Lobuche in north and Lawi Schyasa in.south,
Chukung in East and Machhermo in west. The T&D line will be underground along the
foot trails except in river crossings. Along the T&D line, there are four vegetation zones -
Alpine Pasture, Juniper Scrub, Sub Alpine Juniper Forest and Upper Temperate Blue Pine
Forest.” Major plants recorded in the project area are presented in Table 20.
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Table 20: Recorded Spec:les of Vegetatlon in the Prol ect Area

b ] i o e 4 = I & STEEE A 8 LSt P e
1 Gobresalla Abies Spectabzlzs Tree NoList | NT Protected
2 | Bhojpatra Betula utilis Tree NoList flEC lli(z)ttecte d
3 (CC}:;Z};:I) Rhododendron fulgens Tree )

4 | (Gurans) R. wightii Tree -
5 | Chutro Berberis angulosa Shrub -
6 | Chutro B. wallichiana Shrub -
7 | Pulungejhar | Bistortavaccinifolia Shrub -
8 | Phursan Cassiopefastigiata Shrub -
9 | Somalata Ephedra gerardiana Shrub -
10 | Dhupi Juniperus indica Egee/Shr MoList | LC g!;:)ltec ted
. Tree/Shr | NoList | LC Not
11 | Dhupi J. recurve ub Protected
, . 5 NoList |LC Not
12 | Dhupi J. squamata Shrub Protected
13 [ Chiniya phal | Potentilla fructicosa Shrub -
14 | Cheriala R. campanulatum Shrub -
15 | Bhalesunpate | R. lepidotum Shrub -
16 | Sunpate R. anthopogon . Shrub -
17 | NA Salix sp. Shrub -
18 | Setckhareto | Spiraeabella Shrub -
19 | Murula Aconitum laciniatum Herb -
20 | N4 Aconitum sp Herb -
21 | Ghans Agrostispilosula Herb -
22 | BukiFul Anaphalistriplinervis Herb -
23 | BukiFul Anaphilis sp. Herb -
24 | NA Anemone sp. Herb -
25 | N4 Arisaema jacquemontii Herb -
26 | NA Aster sp. Herb -
27 | Pakhanbed Bergenia purpurascens Herb -
28 | Chawaphul Bistorta macrophyiia Herb -
29 | Khalti Bistorta vivipara Herb -
30 | Ghans Deschampsiacaespitosa Herb -
31 [ NA Juncus concinnus Herb -
32 | NA J. leucanthus Herb -
33 | NA Leontopodium sp. Herb .
34 | NA Pedicularis sp. Herb =
35 | NA Primula sp. Herb -
36 | NA Ranunculus brotherusii Herb -
37 | NA Saxifraga sp Herb -
38 | N4 Swertia racemosa Herb
NT: Near Threatened; LC: Least Concpnm-el Not Pr otected No List: Not Listed

(Source: Field Survey 2022)




' 5.2.1.5. Non-Tlmber Forest Products. Used (NTFPs) in Prolect Area % T
' ';There are more than 50 plant species that the local communities use as medlcme food S e
- incense;, tlmber fuelwood, fodder and decoratlve 1tem Commonly used NTFPs are . IR
~ Aconitum’ sp., Anaphilis sp., Arisaema flavum, Barberis sp:, Clematis sp., Cotoneaster T E
" microphyllus, Drepanostachyum sp., E. gerardiana, Euphorbia sikkimensis, Gaultheria

EIA of AMHP

fragrantissima, Juniperus sp., Meconopsis horidula, Michelia champaca, Nardostachys
grandiflora, Plantago erosa, Rheum austtrale, R. anthopogon, R. campylocarpum, Rumex
nepalensis etc. In addition, the local people use wild edible mushrooms extensively are
Armillarie llamellea, Boletus sp., Hydnum repandum, Ramaria sp., Paxillus involutus,
Tylopilus eximus etc.

5.2.2 Fauna (mammalian and avian)

Though the Annual Progress Report of Fiscal Year 2077/78 of Sagarmatha National Park
has reported 7 species of amphibian and 11 species of reptile in the national park and its
buffer zone, the consultation with SNP and locals reported that reptiles, amphibians and
fish are not observed in the project area. Therefore, only mammals and birds are discussed
as follows.

5.2.2.1 Mammals

14 species of mammal were reported from the project areas. Large mammals visit this area
in search of food while small mammals such as Lepus oiostolus (Wolly Hare), Ochotana
macrotis (Large-eared Pika) and Marmota bobak (Steppe marmot) reside in the rocky
areas of the project area. Hemitragus jemlahicus (Himalayan Tahr), Canis aureus (Golden
Jackal), Canis lupus (Grey Wolf), Uncia (Snow Leopard), Moschus chrysogaster (Musk
Deer), Alticola strachey (Strachey’s Mountain Vole), Ursus thibetanus (Asian Black Bear)
etc. are also seen in the area. Table 21 presents the conservation status of mammals.

5.2.2.2 Birds

More than 80 different bird species have been reported in the project area. Common birds
are Aquilla heliacal (Imperial Eagle), Buteo (Common Buzzard)., Gyps himalayensis
(Himalayan Griffon), Eremophila alpestris (Horned Lark), Collocalia brevirostris
(Himalayan Swiftlet), Columba leuconota (Snow Piegon), Corvus corax (Common
Raven), Corvus macrorhynchos (Large-billed Crow), Clamator jacobinus (Pied Cuckoo),
Falco tinnunculus (Common Kestrel), Carpodacus sp., Delichon dasypus (Asian House
Martin), Delichon nepalensis (Nepal House Matin), Lanius tephronotus (Grey-backed
Shrike), Luscinia sp., Zoothera dixoni (Long-tailed Thrush), Motacilla sp., Montifringilla
sp., Passer domesticus (House Sparrow), Prunella sp., Lophophorus impejanus
(Himalayan Monal), Tragopan satyra (Satyr Tragopan), Garrulax ocellatus (Spotted
Laughing Thrush), Yuhina sp., Upupa epops (Common Hoop) etc. Table 23 presents the
conservation status of birds.

5.2.2.3 Herpetofauna

The following reptiles and amphibians are present in the SNP and its buffer zone.
Himalayan Toad (Bufo himalayanus), Liebig’s frog (Paa liebigii), Eastern keelback
(Amphiesma  platyceps), Himalayan trinkt snake (Elaphe hodgsonii) and
Himalayan/Glacier skink (Scincella ladecense himalayanus), these species are reported in
the annual progress report of the SNP. However, these are not categorized as protected
species.




EIA of AMHP

5.2.2.4 Fishes

During consultation with the -people living from generations in the project area, it was
revealed that neither they have seen fishes in Cholunche Khola in their life time nor they
have heard from their ancestor about it. According to the local people and representatives
from RM, SNP and BZMC, the nearest point from the project site where the fishes can be
found is Khari Khola, located in Ward No. 1 of Pasanglhamu RM, and is about 35 Km in
south.

A consultation organized by AEPC with the representatives of Khumbu Pasanglhamu RM,
SNP, BZMC and proponent on 18 September 2022 at AEPC Office, Mid Baneshwor
(Annex XIII) also verified the information. During consultation, a discussion was
focussed on presence of fishes in Choliunche Khola. As per the discussion, there is ng
availability of fishes in those river due to high drops and slop gradient, high aititude and
cold and freezing water. The Chief Conservation Officer of SNP also mentioned the
statement “The snow-fed Dudhkoshi and Imja Khola originating from the Himalayas and
the Tibet Autonomous Region (TAR) of China are the main aquatic habitats in the
Khumbu region. In addition, there are mazy glacial lakes that harbor wetland habitats for
migratory birds. However, there is no evidence of aquatic life in its river systems and lakes
due to icy-cold temperature (SNP, 2016)” published in “Sagarmatha National Park and Its
Buffer Zone Management Plan 2016-2020” published by the GON, and highlighted his
experience of no evidences of fishes in the river systems around the proposed project
areas. This statement is also supported by Khatri et al. 2020, with the statement “The
presence of fish beyond the tree line in Nepal® has not been reported yet. High altitude
lakes and rivers are known to be naturally fishless because the elevation acts as a natural
physical barrier against fish migration and colonization (Ventura et al., 2017). In Nepal,
only three endemic species of Schizothorax have been reported from Lake Rara - a high
mountain lake in the western region of the country”. AEPC also consulted with ICIMOD
and Department of Environmental Science and Engineering, Kathmandu University
regarding the study on fish population on those rivers. So, these screening confirmed that
there is not existence of fish. In addition, the Chairperson of the RM shared his experience
related to COVID-19 pandemic. People had a belief that consuming Himalayan Toad
(PAHA) will provide immunity and strength to fight with the disease. So, people
conducted a massive search for it in Cholunche Khola. Even during that period, people did
not find any fish, though they were able to catch few toads.

5.2.3 Protected Areas

The project area lies in the Sagarmatha National Park (SNP), legally protected arca of
Nepal. Additionally, it is recognized as a World Heritage Site (WHS) by UNESCO upon
the criterion (vii). The SNP is identified as an Important Bird Area (IBA) by Birdlife
International, which recognizes the important biodiversity value of the area. Ramsar
Wetlands of international importance are also located in SNP. Thus, potential impacts of

*Out of the thirty-four species recorded from the study forest (SNP), A. spectabilis was the co-dominant
species with high species diversity. Total tree density was the highest at 3450 m and the lowest at 3550 m.
Elevation appeared to be the important environmental factor that affects the community attributes of the
study forest.

Nagarkoti et al. 2019, Community structure and regeneration pattern of Abies spectabilis in Sagarmatha
National Park, Central Himalaya, Nepal, Banko Janakari, Vol 29 No. 1, 2019 Pp 12-24
(https://'www.nepjol.info/index.php/BANK O/article/view/25150/21115 )

62 | ,Pzige‘};$

s
=

<




El4 ofAMHP

pI'O_]CCtS to the Outstandmg Universal - Value (OUV) has been assessed durmg the
preparatlon of thls EIA report | — Lo

523, 1 Terrestnal Ecosystem, Protected Areas and Red Book Specles
The conservation status of flora and fauna (mammalian and avian) is presented in Table-
21,22 and 23.

_ Tae 21: Conservation Status of lor o'ect Area

| Webb Fr T

Tahspaa Protected
Chanp Mangolia - LC Protected
Jatamansi, Himalayan ( ta 1an. I CR Protected

3 Bhutle - Spikenard (_?Eprmrb' N grandg‘l_t‘a)
4 Jhyau Lichen Parmelza Sp- & others spp. Protected

Table 22; Conservatlon Status of Mammals potentlally occumng in PrOJect Area with updates
from T _

') (‘fﬁ'"ﬁ'”ull
e, ); "\k.l"'T

__at_- e

1 Ghanse Muso Sikkim Vole | Pitymys sikimensis LC LC -
Brown Episoriculus caudatus
2 | Chhuchundro | Toothed (formerly Soriculus LC LC -
Shrew caudatus)
3 | Chituwa Cofmon Panthera pardus vu VU I
Leopard
Pani Elegant Water
4 Chuchundro Shrow Nectogale elegans LC LC
5 | Chuchundro Golden Jackal | Canis aureus LC LC 111
6 | Bwasho Grey Wolf Canis lupus CR LC 1
7 | Kalo Bhaly | Fimalayan Ursus thibetanus EN VU I
Black Bear
Muse Himalayan .
8 Thutekharayo | Mouse-hare Ochotona roylei DD LC
9 | Jharal ?ﬁt;ralaym Hemitragus jemlahicus NT NT -
10 11\)4uhure Gitar House Mouse | Mus musculus LC LC -
uso
11 | Ghar Muso House Rat Rattus LC LC -
Semnopithecus priam
ssp. Thersites
12 | Dhendu Langur (Formerly Preshytis LC vu 1
entellus)
Himala Moschus leucogaster
13 | Kasturi Ya | dormerly M. DD EN I
Musk Deer
chrysogaster)
Himalayan Ailurus fulgens sub sp.
14 | Habre Red Panda fulgens EN EN I
Rhesus
15 | Rato Bzm/cka_r__:_ ~Macaque Macaca mulatia LC LC -
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Monkey
16 i Saibertygli S‘be“a“, Mustela sibirica - -LC 1C I
malasapro Weasel = CEE S o o
Yellow-
17 | Malsapro throated Martes flavigula LC LC I
Marten
18 | KaloSalak }(jlhlnesc.f: Manis pentadactyla EN CR |
angolin
19 | Ban Kukur Dhole Cuonalpinus EN EN II
Mandelliko Mandelli's
20 | Musakane Mouse-eared | Myotis sicarius vuU vu -
Chamero Myotis (Bat)
21 | Hiun Chituwa Snow Panthera uncia EN vu 1
Leopard
22 | Thar Mainland C,aprzcorms" NT VU I
Serow sumatraensis
23 Bhote Wolly Hare Lepus oiostolus LC LC
Kharayo Y pus on Y
Lamkaane Large-eared ,
24 Thutekharayo | Pika Ochotona macrotis - LC
25 | Phyaumuso f,fbak Marmota bobak -
armot
Sunkanthe Alpine Musk
26 Kasturi Deer Moschus chrysogaster EN EN 1
Stoliczka’s
27 | Ghansemuso | mountain Alticola strachey - LC -
Vole

1 | Giddha Cinereous v Aegypzus } NT EN
Vulture monachus
2 | Chilime Blood Pheasant | 1/a8Mis 11 LC LC
cruentus
Pandion i
3 | Cheel Osprey naliaetus LC LC
4 | Danphe Impeyan Lqphophoruszm I LC NT
Pheasant pejanus
5 Tibbati Him- | Tibetan Tetraogallus ) LC .
Kukhura Snowcock tiebetanus
Dadi Bhayeko Gypaetus
6 Giddha Bearded Vulture barbatus - NT vuU
Crimson-hormned
7 | Munal Pheasant Tragopan satyra 11 NT VU
m Mip™
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Percgrine
Falcon peregrinus

(Source: Field Survey 2022).
5.3 Socio-economic and Cultural Environment

5.3.1 Project Load Centre (Beneficiary) and Distance from the Project Site
Altogether 19 settlements with 451 households are identified as load centers (Table 24).

Tble 24: a nters with Distc

7 e s L T | Ry
ad Centers) | No. of HHs (451 |1

r———

1
2. | Debuche 6 3.57
3. | Dingboche 86 6.20
4. | Dole 14 11.20
5. | Fungi Tenga 9 6.90
6. | Lawi Schyas 11 7.82
7. | Lobuche 12 13.67
8. | Luza 3 14.50
9. | Milingo 3 2.85
10. | Machhermo 13 16.00
11. | Pangboche 102 1.05
12. | Pheriche 35 7.05
13. [ Phortse 106 6.05
14. | PhortseTenga 3 7.50
15. | Shomare 19 2.40
16. | Thukla 2 10.78
17. | Thyangboche 7 4.57
18. | Worshyo 1 3.40
19. | Mongla i 4.00

(Source: Field Survey 2022; TUCN Red List Threaniened Species 2023)

5.3.2 Local Level and Ward
All the settlements of the project area are within ward number 4 of Khumbu Pasang
Lhamu Rural Municipality of Solukhumbu District.

5.3.3 Population, House Size and Male Female Ratio
The total population of Khumbu Pasanglhamu RM is 8989 in 2433 houses with average
family size of 3.69 (KPLRM, 2019). The total population in Ward No. 4 where the project
site lies is 1912 in 551 HHs with average family size of 3.47. In beneficiary households
(451 HHs), total population is 1651 with average family size of 3.66 (Table 25). The
female population (50.02%) is slightly more than male population in the RM while male
population is 52.27% in beneficiary HHs.

b

e
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5.3.4 Ethnicity and Religion
Out of 451 households surveyed, the dominant ethnic group is Sherpa (95.27%). Other
Castes are neg11g1ble Based on religion, out of total HHs, 78.80% HHs are Buddhists,

followed by Hindu (20.63%) and Christian (0.57%).

5.3.5 Religious and Cultural Place in the Project Area

Gumba is the main religious place in the project area. There are 10 Gumbas in the project -
area. The nearest Gumba is Pangboche Gumba which is 800 m in west from powerhouse
site which is one of the main meeting or gathering place. Gumbas are at Khumjung,
Fortse, Tengboche, Debuche and Khunde. The Tengboche Gumba is well known and the
largest Gumba in the SNP.

In Sherpa Community, crematory is considered as a sacred place. There are crematories in
each village of Solukhumbu, so as in Pangboche. These are the only open spaces of
cultural significance.

Table 25 Number of Houses in Affected Settlements

- oiste T Female ot ]

F1 ure 5: HHs Percentage }‘Based on Caste/Ethn1c1ty in Ward No 4 _
(Source: KPLRM, 2019)

SN A of HE

I | Chukung 12 27

2 Debuche 6 2 3 5
3 Dingboche 86 174 147 321
4 | Dole 14 26 33 59
5 | Fungi Tenga 9 15 11 26
6 LawiSasa 11 12 8 20
7 | Lobuche 12 15 9 24
8 Luza 3 -0 0 0
9 | Milingo 3 10 12 22
10 | Mochhermo 13 32 14 46
11 | Pangboche 102 194 201 395
12 | Pheriche 35 56 55 111
13 | Phortse 106 200 197 397
14 | PhortsheTenga 3 3 7 10
15 | Shomare 19 37 36 73
16 | Thukla 2 7 4 11
17 | Tyangboche 7 42 14 56
18 | Worshyo 1 2 2 4
19 | Mongla 7 8 9 15

Total 451 863 788 1651
(Field Survey 2022)
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5.3.6 . Cultural Practices and Festivals in Projecf'Area
Buddha Purnima, Mani Rimdu and Dumyji are the major festivals and ceremonies that are
celebrated in the prOJect area. Manmmdu is celebrated for 3 days in November. The first
day of festival involves prayers, second day for colorful lama dancing, they wear brocade
gown and wonderfully painted papier-maché masks. Last day is for humorous dances and:
chanting prayers. Dumji is celebrated on the occasion of birthday of Guru Rimpoche. The
festival serves as a rehg10us and community duty to help bring the villagers together.
Every 13 years it falls upon three families to provide food and drink for the entire village
for the duration -of celebrations, which lasts for 4 days (Source:
https://www.guideinhimalaya.com/). Sherpa are the community that worships the nature.
There is a traditional practice of cultural and religion including the restriction of animal
hunting and slaughtering, and reverence of all living beings.
5.3.7 Literacy and Education
Literacy rate in Ward No. 4 is 73.98% while it is 67.7% in the RM.

Table 26: Literacy Rate of Khumbu Pasanglhamu RM

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

(Source: KPLRM, 2019)
There are 15 government schools and one private school in the RM. There are two basic
schools at Pangboche and Phorse while one secondary school is in Khumjung (Table 27).
Table 27 Educatlonal Instltutlons

 WardNo. | SN | Name of School T | Level | Remarks

1 Shree Khari Khola Secondary School Kharl Khola Secondary

i 2 Shree Mera Adharbhut School, Khari Khola Basic
3 Shree Pankonija Adarbhut School, Khari Khola Basic
4 Shree Buksa Adharbhut School, Khari khola Basic
5 Shree Lukla Adharbhut School, Lukla Basic

2 6 Shree Sagarmatha Adharbhut School, Surke Basic
7 Shree Himalayan English Boarding School Basic Private
8 Shree Mahendra Jyoti Secondary School, Chaurikharka | Secondary

3 9 Shree Pemachholing Adharbhut School, Ghat Basic
10 Shree Jansewa Adharbhut School, Gumela Basic
11 | Shree Yuwa Barsha Adharbhut School, Manju Basic
12 | Shree Pangboche Adhabhut School, Pangboche Basic

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

5 15 | Shree Himalaya Adharbhut School, Namche Basic
16 Shree Thame Adharbhut School, Thame Basic

(Source: KPLRM, 2019 and Field Study 2078)
Locals rarely send their children at local school. Most of locals educate their children in
Kathmandu. P,eople with higher education in project area is very few (Figure 6).
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Figure 6: Educational Level at Load Centers

{(Source: Field Survey 2022)
5.3.8 Health and Sanitation
Most of the (98%) has access on piped drinking water in ward no. 4. Most of people use
community tap while few have personal (Source: KPLRM, 2019). Almost all HHs have
toilet facility in the project area. Hotels have modern toile facility while most of HHs has
traditional toilets (Source: KPLRM, 2019). As the project area is well known tourist
destination, local people are aware about waste management. Buffer Zone User Groups
are managing the wastes of public places while waste from hotels and houses are managed
from community level. Sagarmatha Pollution Control Committee supports for waste
management along the trekking routes as well settlemients.

Blood pressure, diabetes and gastritis are major chronic diseases in ward number 4. Other
common health problems are headache, stomach pain, accidental cases and common cold
(KPLRM, 2019). There is 1 hospital at Khunde, 1 health post in Khumjung and 1 sub-
health post at Pangboche. Hospital at Khunde is run by a NGO and has a little bit more
facility. Others have basic facility for treatment and immunization. People have to go to
Kathmandu even for basic treatment (Source: KPLRM, 2019).

5.3.9 Occupation and Income

Tourism activities such as trekking, mountain climbing, hotel and restaurant are the major
economic activities of the project area. The other sources of economic activities are
agriculture and foreign employment. Despite the large number of people in project area
engaged in tourism related business unemployment rate is found relatively higher in Ward
No. 4 comparing to other Wards of the RM.

F igure 7: Populaon Percentage by upation in Ward Number 4
(Source: KPLRM, 2019)

Annual or Monthly average income of people in the project area is more than NPR

40,000.00 (Figure 8). 23% HHs has income upto NPR 10000.00 while 18% HHs in-
between NPR10-20 thousand.
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Flgure 8: HH Annual Income in Project Area ‘
(Source: KPLRM, 2019)
5.3.10 Marglnahzed of People Project Area
Most of the people in the project area belongs to Sherpa ethnic commumty followed by
Tamang, Rai and Dalit. 170 women are single while 2 people are disable in the project
area. The project does not have adverse impact to the people directly or indirectly to these
identified vulnerable groups. All project components will be in public land so nobody will
be displaced and land from locals will not be acquired. As almost all people are
indigenous Sherpa and the project benefits them without any adverse impacts. The project
provides the energy during operation that can be used for various purposes such as
cooking, lighting, heating and many more. Thus, the project will benefit people including
vulnerable groups of project area with beneficial impacts rather than adverse impacts.

5.3.11 Industry and Factory
There are no any industries or factories in the project area. There are many hotels and
restaurants, shop and bakery, established to support tourism in the project area.

Table 28 Llst of Hotels and Other Fa(:111t1es

Entities e R T e ot Ca s T Number
Hotels and Restaurant i 224
Shop 4
Bakery 2
(DFS & DED, 2022)

5.3.12 Physical Infrastructure

5.3.12.1 Transport

The project area has no motorable road. There is only trekking route which is 4-6 feet in
width. The area is accessible through helicopter which is common in the area.

5.3.12.2 Energy

The project area is far from the national grid of power supply. They are using limited
electricity generated from existing micro hydro projects. There are three micro hydro
projects in the project area (Table 29). Very few HHs uses solar panel for light. Most of
HHs are using fuelwood for cooking while users of LPG are also high in ward number 4
(Figure 9) (Source: KPLRM, 2019).

Table 29: Existing Micro Hydro

SN | Hydropower Ward Installed Capacity (kw)
1 Tengboche Micro Hydropower 4 35
2 Pangboche Micro Hydropower 4 25
3 Phorche Micro Hydropower 14 50

(Source: Field Survey 2022)
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Figure 9:HH Eergy for cooking in ward number 4
(Source: KPLRM, 2019)
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Table 30: Bridges in SPIA

SN Name of Bridge Type of Address Remarks
Bridges
1 | Phungi Tenga Bridge Suspension Phungi Tenga | Dudhkoshi Crossing
2 | Milingo Bridge Suspension Milingo :
3 | Dingboche Iron Bridge Dingboche | Feriche
4 | Feriche Bridge Iron Bridge Feriche |
5 | Thugla Bridge Iron Bridge Thugla Feriche
6 | Fortse Tenga Iron Bridge Fortse Tenga Dudhkoshi Crossing
7 | Dole Kathe Sangu Wooden Dole Kathe Crossing
Bridge
§ | Nala Iron Bridge Iron Bridge Nala Phalame
9 | Gokyo Iron Bridge Iron Bridge Gokyo Crossing
10 | Imja Iron Bridge Pangboche Crossing

(Source: Field Survey 2022)

5.3.13 Migration

Both out-and in- migration is very low in the project area. Traditionally locals do not sell
their land and houses to outsiders. Locals rent out their houses to outsiders for business
purpose only. Therefore, migration is almost nil in the project area.

5.3.14 Market
There is no market center in ward number 4. Namche and Lukla are major market centers
in the RM. Pangboche is a small settlement with a few shop and many hotels.

5.3.15 Probable Development Centre

As the proposed project is itself a small project, it does not impart huge impacts on local
as well regional economy. The geographical location, climate and local culture system
also do not lead to develop a commercialized regional development centre.

exists in project area with 9 BZUGs.

5.4 Outstanding Universal Values (OUV) of Sagarmatha National Park
Heritage Site
According to The Operation Guidelines 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 OUV 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 (OUV statement), are
as followings.
5.4.1.1 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
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natural phenomena (Mt Everest and 1ts surrounding natural features) and un1que Sherpa -
culture and Lifestyle' (as in IUCN, 1979), SNP perfectly meets and falls under the l
UNESCO World Heritage criteria VII as evaluated by TUCN, 1979. e

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
aesthetically striking features. The zone provides the barrier between the Palearctic realm
and Indo-Malayan realm. There are six altitudinal vegetation classes from oak forest at
lower elevation to lichen and mosses at higher elevations that harbors 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.

3.4.1.2 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. The entire 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 OUV.

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’ (pasture
land 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 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.

5.4.1.3 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 Commititee
(BZUC) that have 28 Buffer Zone User Groups (BZUG) within the national park (as
Village Enclaves) and outside to the south. The park provides 50% of its revenue to the
local communities through the Integrated Conservation and Development Program
(ICDP). The Park and Buffer Zone Management Plan (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 (2007-2012, budget constraints hindered the
effectlveness (SNP/GoN 2016).
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Tourism is the main income source for the local people and the park. Due to huge number
of tourist movement (45,112 tourist visited in FY 2016/017 AD) in the project area has
created human pressure in park’s ecology and other resources. The effects generate in
form of demand for more food, water, energy, lodging, solid waste generation and new
trail development. Other sources of impact in the site are from development works such
new trail construction, building resorts and lodges. The local demand for firewood is also
a major cause for deterioration of the park OUV where only 3% of the park is forested.
The park is affected by air pollution, illegal activities, impacts from tourism, use of excess
energy, 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: ALTERNATIVE ANALYSIS

Alternative analysis is an integral part of project feasibility study. Alternative analysis is
primarily governed by the factors like technical feasibility, economic viability, and
environmentally and socially acceptable. 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 government
land.

The aim of the proposed project AMHP is to construct the mini hydro of 911 kW capacity
and to distribute at local level through 11 kVA transmission lines. The various alternatives
to achieve the project objectives of AMHSP with no or minimum environmental damages
are discussed in the following sections.

6.1 Design Alternative

Proposed AMHP is a run of river and initially it was proposed as an installed capacity of
600 kW. During Detailed Feasibility Study it was found that electricity demand in the
project area is very high. Therefore, alternative options in the right side and left side of
Cholunche Khola were carried out. Technically both sides found feasible for Mini Hydro,
but left side option found better than right side with significant head gain to increase
project capacity up to 911 kW. Additionally, both sides of the Khola is landslide area® and
left side route found more safe than right side to construction of civil structure, thus left
side proposed for development of AMHP.

6.2 Project Sites

Upstream locations from the chosen intake are unsuitable because there is not much
significant head gain while going upstream as the river gradient is very low. It will only
increase the headrace cost with not much contribution to increase in power generation.
Going downstream from present location of intake, new intake structures will have to be
placed on a landslide which is also not recommended. Choosing right bank of the river,
would lead to a power house location in Rala Kharkha (Blue Line). But the gross head was
relatively low compared to the proposed power house location (Red Line). As the demand
for electricity is very high in this area, this PH location at Rala Kharkha was neglected.

Table 31: Alternative Sites for Powerhouse

Proposed Power House | Power House option 2

Power House Elevation 3,951.18 asmi 4.212.00 asml

Gross Head 471.87 m 21137 m

3 1t is revealed during discussion with the SNP warden that landslide occurred about 50 years back and after that it no
landslide occurred, seems to be stable. Nonetheless necessary precaution will be taken during.execution of the project to

ensure sustainability of project. _
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Téblé. 32: Analysis of Alférhati\/es

SN | Alternative Description’ Remarks -

This option is the current situation without
enough hydro energy, depending on LPG
for cooking and biomass for heating. Locals _
1 | No Project Option always deprive for energy if no project Rejected
o option is accepted. Furthermore, pressure
for biomass i.e. fuelwood is further more on
National Park

The site is suitable in terms of elevation,
Option I-Power House on | head (gross head: 471.87 m), energy

2 | left bank (Opposite of generation (as higher head, more energy Accepted
Pangboche) generation), suitable geological condition
compared to option I

Less gross head (211.37), less energy
Option II- Powerhouse on | generation, difficult for laying of penstock
Right bank (Rala Kharka) | pipe as it has to pass through highly eroded
area along with large boulder area.

Rejected

6.3 Topography
Penstock pipe route through right bank was impossible due to rough topography with the
deposition of masses of big boulders. Left bank is comparatively smooth with small
boulders. Therefore, left bank was chosen for laying of penstock pipe.

6.4 Technology
Solar and wind power are other possible alternatives of electricity in the project vicinity.
The potentiality of both solar and wind power depends on sunshine hour and wind
velocity. The number of sunshine hour available in the project area is low which leads to
less energy yield.
Moreover, the installation of wind or solar power generation will have a big visual impact
on the landscape which will not be compatible with the OUV. Therefore, mini hydro will
be the best and reliable source of energy in compare to solar PV.

6.5 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 needs 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.

6.6 Use of Forest
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. Both the climate and terrain is harsh and growth of
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vegetation is limited. There are scattered trees after 2 Km chainage of penstock. To
conserve these trees, penstock alignment has been designed in such a way to avoid tree
cutting. Similarly, route for transmission lines and distribution lines will be followed the
existing trails to avoid vegetated area and will be buried underground after laid down
except river crossing. Thus the proposed project does not require tree felling and
destruction of forest.

6.7 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

6.8 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 risk associated with cost overrun during construction.
The powerhouse area is located on the terrace made by the Imja Khola and has been
designed considering GLOFs from Imja. The risk of GLOF has also been accounted by
referring to the potential GLOF discharge estimates. However, the T&D lines will be
underground along the foot trails, except in river crossing areas. Hence, there is no risk
associated with the T&D lines.

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 the dam is
small and risk of inundating the downstream even during a dam break event 1s less.

Next minor risk is due to landslide along penstock alignment (Ch.0+160 to Ch. 0+250).
The alignment passes though just below the crown of the slide as loose terrace deposit.
The slide falls in loose river terrace deposit; it is not from the hill slope. Therefore, it has
been believed that it will not create a great problem and has also been considered in design
of the project. '

On the same way, as there will be insulated cable used for T&D, which will not be risk the
electrocution to the birds and other animals where the transmission lines expose while
crossing the stream or rivers
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CHAPTER7: ANTICIPATED ENVIRONMENTAL IMPACTS
AND MITIGATION MEASURES

This section provides a description -of beneficial and adverse impact on- physical,
biological, socio-economic, and cultural environment due to the implementation of the
proposed project which is based on field observation. The impact assessment has been
focused within the project influence area considering general profile at RM level. 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. ’

7.1  Impacts
7.1.1 Beneficial Impacts
7.1.1.1 Construction Phase

1) Employment generation and skill enhancement

A total of 72,500 man days human resources will be employed during construction period
with priority given to workers from the project affected area based on their skills and
qualifications. The employment generated during construction phase will provide
opportunity to increase income of local people which ultimately supports to strengthen the
local economy. People involved during the construction of project can enhance their skills.
After completion of the project construction, people can utilize their skills to get other
opportunity of similar nature. 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 augmentation
measures as proposed in the EIA report. It will benefit the people of project affected area
at large. Beside the mentioned activities in EIA, 1% of total project cost has been allocated
for implementation of environmental and social mitigation measures during construction
and operation. The impact will be direct in nature, moderate in magnitude, local in extent
and long term in duration.

iii) Benefits from community and social support programs

Although the project has not allocated the budget for community and social support
programs separately, the project will support on various community and social programs
such as improvement of local services like health posts, schools, drinking water and social
services from the budget allocated for ESMP as 1% of total project cost (6 million rupees)
has been allocated for implementation of environmental and social mitigation measures
during constfuction and operation These programs are envisaged to help develop local
infrastructures and social services in the project impacted area helpmg local people to
improve their quality of life.

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

_in duration.
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iv) Increase in economic activities in the project area and associated beneficial impacts
in local economy

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

v) Benefits for exposure of local population to new technologies and technology
transfer

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.

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

7.1.1.2  Operation Phase

1) 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.

i1) Benefits to be incurred from addition of 911 kW of power to local people
The implementation of the proposed AMHP will generate 7,225,781.76 kWh of
hydroelectricity per year and distributed to local community, thus will help to improve the
energy situation. This will Beiénergy input in the local level power planning as there is no
reliable source of electricity. Hydroelectric being clean renewable energy will also support
to protect the environment through replacing traditional use of biomass fuel and LPG.
Furthermore, electricity facility will help locals for lighting, establishment of small
industries related to tourism, reduction of time in searching fuelwood in forest,
improvement in health, replaced the traditional use of biomass as fuel, LPG, operation of
electronic appliances such as fridge, washing machine, television and room heater etc. The
impact will be direct in nature, high in magnitude, local in extent and long term in
duration.
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111) Sharmg of electricity royalty to concerned -authorities

-As per the provisions in the- Inter- .Governmental Fiscal Arrangement Act, 2074 50 % of
thetotalroyalty obtained will be allocated to the Government of Nepal, 25% to the m L

Proviiice and 25% to the concerned local level. Although this will not be applicable in
mml hydro projects, local government can fix the royalty from the mini hydro project.
KPLRM has fixed 1% royalty from micro hydro. Similarly, SNP/GoN will get 50% of
royalty that KLPRM gets. The impact will be direct in nature, moderate in magnitude,
local in extent and long term in duration.

7.1.2 . Cumulative Impacts

There is no existing/planned hydropower and irrigation project in Cholunche Khola.
Similarly, existing micro hydro’s will not impact as electricity will be bought as per
agreement (Annex XXIII). It is decided during the screening that cumulative impact
analysis is not necessary.

7.1.3 Adverse Impacts
7.1.3.1 Physical Environment
7.1.3.1.1 Construction Phase

i) Change in Land Use

Areas under different land use patterns will be required for the project construction. In the
case of AMHP, river deposit areas, grassland and foot trails will be utilized for the project
construction. The project requires 5.719 ha of land. Out of the total land to be acquired,
project requires 1.169 ha of land from SNP for the construction of different project
components such as headworks, office, powerhouse, switch yard, tailrace, reservoir, and
electric poles at river crossing, thus changing the land use category and remaining from
foot trails which immediately reinstate. Spoil disposal sites, quarry and borrow sites,
workshop and material storage, project camps, transmission and distribution lines need
5.085 ha of land temporarily, but these will be made underground to reduce the impact on
OUV of SNP. (See Table 9 for details). Thus impact of project on land use change seems
minimal. 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 due to excavation, slope cutting,
grinding etc. during construction. The placement of the project structure like intake, power
house and staff quarters will change the landscape of the sites. Impact on the topography
will also occur by the disturbance of fragile slopes, clearance of land and disposal of
muck. As these areas will be rehabilitated and stabilized, the project will have minimal
impact on topography. 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 Chulunche Khola (Nare
Khola) and Imja 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- ckp\nds on the size, depth, and type of dam of the
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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 storéd 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 as probability of GLOFs from Nare glacier
has not been expected. If it occurs, it may affect headwork only. The impact will be
indirect in nature, high in magnitude, local in extent and short term in duration.

iv) Landslide and Soil Erosion

Construction activities like 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. Minor Landslide along penstock alignment (Ch.0+160 to Ch. 0+250) may
increase in size due to excavation work. The clearing activities of grassland 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
unstable slopes and landslide areas has been identified during DFS and to minimize the
risk, a suitable Gabion protection of length 100 m and cross-sectional area of 6m’ is
construction on landslide area in penstock alignment. Thus these problems will not
aggravate the environmental issues. The impact is indirect, moderate in magnitude, site
specific in extent and long term in duration.

v) Generation of spoils and spoil disposal related issues

Improper disposal of the spoil may result in destruction of grassland, increased turbidity of
river water, increased dust in project environment, adverse impact on aquatic life, and ugly
scars in the landscape. This occurs during construction period only. These sites will be
rehabilitated and reinstated immediately after construction. The proponent will prepare
rehabilitation plan and implement it effectively after taking approval from the RM. This
impact is predicted to be direct in nature, moderate in magnitude, short term in terms of
temporal coverage and site-specific in terms of spatial coverage.

vi) Impact due to quarrying activity

Local construction material requirement will be minimal and the sites have been identified
based-on geological investigation. Hence, the construction material will be collected from
the riverbank without disturbing the riverine ecology. Quarrying of construction material
produces unwanted material also, thus affecting air quality due to dust and water quality
through sedimentation. Similarly, it effects on local topography. The impacts last for
_ construction period only. These sites will be reclaimed immediately after completion of
construction act1v1t1es 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 gay.,h shortage. The sites will be reinstated and
rehabilitated 1mmr;dmu.Ly\o reduce th dB.e3he proponent will prepare rehabilitation

o
} . ’\3_‘_‘_\,_——"” 2\ w5 N .
82 | Page /i )}J'e.\ EFI s
Ty . PIP 0 /o
\gr "Q(' & S "s» &/
N




EIA ofAMHP

plan and implement it eﬁ’ectwely aﬂer takmg approval from the RM. This zmpact is
predicted to be direct in nature, moderate in-magnitude, long term in terms of temporal _
coverage and site specific in terms of spatlal coverage

- - viii) Water Pollution and Increase in sediment loads

Changes in water quality of surface water bodies are likely to occur due to construction
activities. 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 Spllls 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 during construction on headwork site. Besides
this, 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 Cholunche and Imja Khola can be
expected to a certain level. The potential for adverse impacts is nevertheless short-term in
nature. The impact will be direct 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 to workers and on
settlement (lower Pangboche) just opposite of 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.

x) Soil Pollution
Various chemicals, paints, petrochemicals etc. will be used in the different activities of
project. Mishandling and spillage of different chemicals, paints, petrochemicals etc. may
affect the soil of the project construction area. To prevent soil pollution, these materials
should be handled carefully and stored in safe place. 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. Seepage and leakages from the stockpiled construction materials can
directly impact soil and water quality of the river. The impact will be direct in nature,
moderate in magnitude, site specific in extent and short term in duration.

xii) Solid Waste Generation
During construction, two types of wastes will be generated by the project i.e. domestic and
construction wastes. Improper handling and management of these wastes can result in

unpleasant o }kdttegoratlon of water qualities, visual impacts and public health hazards.
CHiley B
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Construction wastes generated include synthetic materials and inorganic wastes like metal
scraps, unused concrete mixtures, cement bags, containers, rubbers, iron bars etc. The
improper disposal of these materials will cause land pollution and visual impact.
Considering the size of the project and quantity of waste generated, the magnitude of
impact is considered to be medium, extent is local and the duration is short term.

Domestic wastes generated include kitchen wastes, grocery packaging, and waste from
worker’s camp. Improper dumping of these wastes will result in unpleasant odor; water
pollution and land pollution. The amount of domestic waste depends on the numbers of
people involved in the project construction. It is expected that domestic wastes generated
will be mostly organic in nature and if not managed properly will produce foul smell,
visual impact and land pollution. The nearest settlement from the project site is Lower
Pangboche which is 1.6 km away from the powerhouse construction site and proposed
labour camps. As the project construction site is in isolated area and far from human
settlement, adverse impacts to community due to solid waste are not envisioned.
Considering the size of the project and types of waste generated, the magnitude of impact
is considered to be low, extent is site specific and short term in duration.

xiii) Air quality degradation

During construction period, activities such as transportation of material, excavation and
operation of crushing plant will generate dust. This impact on air quality will however be
short in duration and limited to the project site. The impact will be most severe at weir
site, powerhouse site, crushing activities, 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 air pollution due to cooking activities.
Increased dust in the air will impair the health of people and workers through increased
incidence of Acute Respiratory Infections (ARI), wheezing, shortness of breath and dust
allergies. The impact will be indirect in nature, low in magnitude, local in extent and short
term in duration.

Xiv) Hydrology and River Morphology

The diversion of water through the pipe will have an impact on the river flow and
morphology. The river will divert up to 0.25 m’/s of flow through the pipe to the
powerhouse located downstream. Therefore, the river stretch of 3.5 km between the
proposed intake and confluence between Imja Khola and Cholunche Khola site can be
classified as a reduced flow length or zone. The basin hydrology and flow regime of
Cholunche 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 impact on the
river morphology in the long run. The impact will be direct in nature, moderate in
magnitude, site specific in extent and long term in duration.

xv) Loss of Top Soil
Project requires grass land. The top soil, estimated to be about 300 m’ will be destroyed if
not removed before construction. The impact will be direct in nature, low in magnitude,
site specific in extent and long term in duration.

XVi Impacts on Dewatered Zone %
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84 |Page /< w Wi P e NN




EIA of AMHP

The river stretch of 3.5 km between the proposed intake and confluence between Imja
Khola and Cholunche Khola site can be cla551ﬁed as a dewatered zone. The water in this
segment of river is not used for irrigation, drinking and not any: livelihood purposes by
‘local communities as there is not any human settlement exist in dewater zone.

Similarly, as per the consultation with RM representatives, SNP officials (Chief Warden
and Assistant Warden) and locals, due to high slope gradient, altitude and extreme cold
water the presence of fishes in Cholunche Khola is not reported. SNP and its Buffer Zone
Management Plan was also referred for information on fisheries. Thus, impacts on fishes
and community livelihood due to the reduction of river flow (50% of mean monthly
release of water as per GoN policy) in dewatered zone is not observed.

Xvii) Impacts due to Airlift of Equipments
As there is no road network of facility, heavy equipment need to be airlifted to the project
site. Although it might seem to be new and expected impacts from the airlift, this is the
fate of the region. As hanging of various equipment and materials in helicopter is common
in the area due to lack of road facility as dozens of flights are seen daily. Thus it has been
assumed that there is no any impact due to airlifting of materials and equipment.

7.1.3.1.2 Operation Phase

i) GLOF and associated impacts

Within the Cholunche Khola catchment, there is a Nare glacier. Due to moraine collapse
of Nare glacier on 1977, a GLOF event was occurred, which took two or three lives and
destroyed all the bridges for 35 km downstream including other properties (ICIMOD
2011). From 1977 (after GLOF) to till date, there is no formation of glacial lake and thus
the probability of GLOF in Chulunche khola from Nare Glacier is expected to very low;
and if occurred, it will impact on headwork area while GLOFs from Imja may impact on
transmission and distribution system. The powerhouse of AMHP is located at left bank of
Imja Khola with an altitude 3951.50 masl. Elevation difference (3951.50-3911 masl)
between the riverside and powerhouse location is 40 m. As the potential GLOF depth at
Pangboche is 7.6 m (Bajracharya et al., 2007), the Powerhouse location is safe from
potential Imja GLOF. Impacts of GLOFs, unrelated to the project, are expected to be from
moderate to high in magnitude, as it has been expected to affect headworks and
distribution system. The impact will be indirect in nature, high in magnitude, local in
extent and short term in duration.

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

iii) Impacts on river morphology and possible microclimatic changes
The diversion of Cholunche Khola in intake site will eventually result in 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 51gn1ﬁcant
but in dry peraﬁd[@\igonths) t})ui(]’md\ildj, be reduced which might:cause impact on river
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‘microclimate. This will be a residual impact until the project will be in operation. Table
34 presents the predicted range of monthly water discharge in the River and reduction
from original water flow. Figure 10 presents the current and future seasonal water flow.
Monthly design discharge was determined using Medium Irrigation Project (MIP) method.

Table 33: River Discharge after Flow Diversion

Monthly River Desnfgn Discharge Diséhérge at the river
Months Discharge, or power after flow diversion Percentage
(m3/sec) g?l;g /:tel:)n’ to intake, (m3/sec)
January 0.70 0.25 0.45 64.29
February 0.53 0.25 0.28 52.83
March 0.38 0.18 0.20 52.63
April 0.29 0.14 0.15 51.72
May 0.76 0.25 0.51 67.11
June 1.76 0.25 1.51 85.80
July 4.25 0.25 4.00 94.12
August 732 0.25 7.07 96.58
September 4.83 0.25 4.58 94.82
October 2.34 0.25 2.09 89.32
November 1.20 0.25 0.95 79.17
| December 0.91 0.23 0.66 72.53

There will be changed in the water quality in the dry season in the reduced flow length of
the river between weir and confluence of Cholunche khola arid Imja Khola. Because of the
reduction of the flow discharge and contribution of nutrients, there may be growth of blue
filamentous algae in the reduced flow length stretch of the river. The dissolved oxygen
level might drop with increased in water temperature. The impact will be direct in nature,

moderate in magnitude, local in extent and long term in duration.
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Figure 10: Discharge at the River after Flow Diversion

(Source: DFS-2022)

1v) 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

follows:

(@)
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(ii)7_ Reservoir section of about 30 m length |
’»(iii)» ‘Reduced flow length section of about 3.35 km length

As the existing aquatic life are co-existing with the undisturbed river morphology but are

unlikely difficulties to sustain their life cycle in the changed morphological and water-
conditions of the changed river stretches. Changes in aquatic life may occur in- the
reservoir section and in the dewatered section through November to May every year. But
due to freezing temperature, high altitude and steep topography, there are no fishes in the
Cholunche Khola. The aquatic fauna is restricted to a limited diversity of invertebrates
which have season life cycles. Most of these species are restricted to the aquatic
environment during their larval stage but are able to fly and thereby disperse during their
adult life stage. The aquatic habitat will therefore not be fragmented for most invertebrate
species, and the impact of the project is expected to be nominal.

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

v) Management/final disposal of solid waste and waste water (both black water and
grey water)
Pollution due to solid waste 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 be limited after project construction. Waste water will be generated only from the
Quarter and Office of the project site which will be managed by constructing septic tank.
This impact is indirect in nature, low in magnitude, site specific and long term in duration.

vi) Change in river water quality
Due to release of 50% of the mean monthly flow of water and absence of any source of
contaminants nearby the project area, change in water quality is not envisioned.
This impact is low in magnitude, site specific and long term in duration.

vii)Noise and vibration at powerhouse
The noise and vibration is expected to be low at powerhouse site due to running of
turbines and generator. As the powerhouse site is isolated from the human settlements,
there will not be any impact to the community. Noise and vibration will be confined to the
powerhouse site 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 water from two units of powerhouse is conveyed to a nearby Kholsi through
combination of tailrace canal and pipe. 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.

ix) Impact on downstream due to sediment flushing
Sudden release of sediment from reservoir may erode the river bank. The impact is

indirect in nature, low in magnitude, site ds;,)eu&c in extent and long term in duration.
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7.1.3.2 Biological Environment

7.1.3.2.1 - Construction Phase

i) Loss of grassland area
Total land of SNP required by the project is 1.169 ha which is grass land. The project will
acquire user right of land. As there is abundant of open space for grazing, the loss of small
parcel of grass land will not have significant impacts. Impact is of direct in nature,
moderate in magnitude, site specific in extent and long term duration.

Table 34: Grassland Required for Project Components

N | Component | Land Area (ha) | Ownership | Acquisit
1 Headworks 0.097 GON/SNP Permanent

2 Office, Powerhouse, 0.085 Permanent
Switchyard and Tailrace GoN/SNP
3 | Penstock 0.4 GoN/SNP | Permanent
4 Electric pole at river crossings | 0.008 GoN/SNP | Permanent
5 | Reservoir 0.036 GoN/SNP | Permanent
6 | Distribution/Transformer Box | 0.008
Sub-total | 0.634
7 | Spoil Disposal Sites 0,025 GoN/SNP | Temporary
8 | Quarry and Borrow Sites 0.38 GoN/SNP | Temporary
9 | Workshop and Material 0.08 Temporary
Storage GoN/SNP
10 | Project camps 0.05 GoN/SNP | Temporary
Sub-total | 0.535
Total 1.169

ii)  Loss of vegetation and overall vegetation diversity
There is no tree in penstock route, and civil structure will be made avoiding tree cutting.
With respect to T & D, it will be taken underground through foot trails without disturbing
any vegetation. The impact is low in magnitude, site specific in extent and short term in
duration.

iif)  Pressure on Forest for Fuelwood
As the area is cold, unsupervised construction crews might use or demand fuelwood for
heating as well for cooking. This might increase the pressure on forest products for
fuelwood. The impact will be indirect in nature, moderate in magnitude, site specific in
extent and short term in duration.

iv)  Impact on Sagarmatha National Park
There will be construction workers brought into the national park as well as a lot of
equipment. This might have risk of introducing invasive alien plants, increased risk of
poaching wildlife and a disruption to tourism during the construction period, especially
along T&D route, which will place an increased burden on management and could also
have a financial impact through reduce tourist park entry fees. The impact will be direct in
nature, moderate in magnitude, site specific in extent and short term in duration.

V) Impact on natural and critical natural habitat features
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vi)  Impact on Red Panda and Himalayan Musk Deer

The preferable altitude for the habitat of Red Panda is (3000-3200 m)* and Himalayan Musk
Deer is (3800-4000 m)°. The range of project area is 3860 m (Mongla village) to 4422 m
(intake area), which is not habitat for Red Panda. However, Himalayan Musk Deer is rarely
spotted around the project vicinity. Furthermore, during consultation with loeal people and
other relevant stakeholders (SNP, Buffer Zone Committee, and RM) revealed that these
animals rarely visit around the project area; they are not territorial of the major project
component like intake and powerhouse area. The indirect impact might be an influx of
workers which could disturb Musk Deer through illegal hunting or through the introduction
of domestic dogs. This impact is of direct in nature, moderate in magnitude, site specific in
extent and long term in duration.

vii) Impact on Himalayan Black Bear:

The preferable altitude for the habitat of Himalayan Black Beer is (1000-3000 m)®. They
are dangerous animals that forage opportunistically as both hunters and scavengers. Food
waste that is disposed inappropriately will attract bear into close proximity with people and
increase the risk of harm to both people and bear. Most of the project components are in the
left bank of cholunche Khola and along the trekking trails so there is very less chance of
animal’s movement except intake area. This impact is of indirect in nature, moderate in
magnitude, site specific in extent and long term in duration.

To understand the habitat of major wild animals in SNP, potential habitat distribution of
musk deer, red panda and snow leopard was done [NiSpIBISN

4 Environment Service and Engineering Consultancy Pvt. Ltd. 2020, Assessment of Status of Red Panda ad its

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

6 Sagarmatha National Park 2016, Sagarmatha National Park and its Buffer Zone Management Plan 2016 -
2020
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viii) Impact on aquatic flora and fauna , -
Construction activities and waste from labour camps may degrade the water quality
affecting the aquatic flora and fauna. Dumping of spoils and other construction waste in
river might increase sediment load and discharge of chemicals and organic waste might
increase the BoD of the river water, which may deplete DO in the water. The impact is
direct, low in magnitude, site specific in extent and short term in duration. '

BORImpact on non-timber forest products/Medicinaliandiatomatic Plants (MAPS)
Aconitum sp. (Bikh), Anaphilis sp. (Bukiful), Arisaema flavum (Banko), Barberis sp.
(Chutro), Clematis sp.- (Junge Lahara), Cotoneaster microphyllus (Khareto),
Drepanostachyum sp. (Nigalo), E. gerardiana (Somlata), Juniperus sp. (Dhupi),
Nardostachys grandiflora (Jatamashi), Plantago erosa  (Isafgol), Rheum austtrale
(Padamchal), R. anthopogon (Sunpati), R. campylocarpum (Chimal), Rumex nepalensis
(Halhale) and wild edible mushroom are the major NTFPs/MAPs that might be affected
due to excavation during project construction. The affected NTFPs/MAPs are abundant in
other parts of the project area as well as outside the project area. The impact will be direct
in nature, low in magnitude, site specific in extent and short term in duration.

Xx)  Possible Risk of forest fire

Many types of fuel might be in use in and around the construction area that pose fire
hazards, such as slash accumulation of ground clearance, dried grass and debris
accumulation, accumulation of flammable leaves, dry bushes etc. Fire might be set
accidentally due to inadvertently thrown cigarette stub and left campfire or deliberately by
ruffians. 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 to moderate in magnitude, local in extent and
short term in duration.

xi)  Wildlife hunting and poaching
Workers from outside the project area may involve in wildlife hunting and poaching.
However, this risk is unlikely as the community follow Buddhisim and slaughtering is
strictly prohibited in the Khumbu region. The impact will be indirect in nature, low in
magnitude, local in extent and short term in duration.

xii) Increased Incidence of Human Wildlife Conflict

Though the prime habitat of wildlife is not reported in the project area, construction
activities may affect the wildlife movement. In addition, they might enter to nearby
agriculture land and settlements, resulting in increased crop raiding and livestock loss.
Moreover, construction actives may result in food waste near construction camp and
construction site which could attract wild animal and increase the risk of human wildlife
conflict. The encounter of villagers and workers with wildlife may create conflict between
them leading to wildlife killing. However, human wildlife conflict is expected to decrease
after the construction work is over. The impact will be indirect in nature, low in
magnitude, site specific in extent and short term in duration.
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7.1.3.2.2 Operation Phase

i)  Reduced river flow

The diversion of Cholunche Khola in intake site will eventually resuit in 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 51gn1ficant
but in dry period (2 months) the flow will be reduced which may cause impact on river
microclimate. This will be a residudl impact until the project will be in operation. There
will be changed 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 algae in the dewatered stretch of the river. The dissolved
oxygen level might drop with increased water temperature. The impact will be direct in
nature, low in magnitude, local in extent and long term in duration.

ii)  Disturbance to the wildlife due to resident workforce
The Resident workers associated with operation and maintenance of mini hydro plant have
to inspect the headwork areas and other structures on regular basis which might affect the
movement and forage of wild animals. The impact will be indirect in nature, low in
magnitude, site specific in extent and long term in duration.

iii) Impact on rare, endangered, protected and threatened species of flora and fauna
All the excavated areas for penstock pipes and transmission lines will be rehabilitated
immediately. Movement of work force will be almost negligible 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. The impact will be indirect
in nature, low in magnitude, site specific in extent and long term in duration.

iv) Bird casualties due to electrocution and collision with transmission line
The T & D line will be underground in all areas except in river crossing. And the
transmission lines will have armored cable. Therefore, the probability of bird causality
due to electrocution and collision with transmission line is almost nil and the impact is
negligible. Therefore, the impact has not been envisioned.

v) Forest fire

As there will be 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 cigarette bud and match stick used by the
resident crew could be a crucial factor for fire hazard. Likewise, short circuit of electricity
could also be the cause of fire. The forest fire could create a big fire hazard affecting the
whole region. The impact will be indirect in nature, low in magnitude, local in extent and
long term in duration.

7.1.3.3 Socio-economic and Culfural Environment
7.1.3.3.1 Construction Phase

i) Land acquisition and compensation related issues
A tota] of 5.719 ha land is required for construction of the project components, of which
0.634 ha land will be acquired for long term _f(-)r-ipsqie\ct component construction and the
fo
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remaining 5 085 ha ]and will be- acqulred for short term temporanly (for quarry, borrow
and spoil d1sposa1 sites, T & D lines). The land required for long term lease is grassland :
not forest land. The permanent structure of the project will be constructed in- the
perma_nently leased land and temporary project ancillaries will be constructed in leased
land. Land acquisition process starts only after approval of EA report from GoN. The
impact is direct, moderate in magnitude, local in extent and long-term in duration.

il Loss of Agriculture Land and Crop
The project components will be constructed in the GoN land within the SNP and not any
agricultural land going to be used. So, the project development activities will not pose any
risk of losing agriculture land and crops.

iii) Pressure on existing facilities, services and natural resources of the project area
There will be increased pressure on social services and facilities due to the migrant
workforce and influx of outsiders. The population of a relatively smaller project area can
become crowded with the addition of outsiders, creating pressure on social service-
providing institutions in the area. Experiences of hydropower project construction in
Nepal reveal pressure on social service institutions, particularly health services, water
supply systems, administrative services, local law and order-maintaining institutions, and,
above all, sanitation management of the area. This implies shortages of medicine and
medical personnel in nearby health posts, shortages in water supply, an increase in thefts
and quarrels over resources, a burden on local administrative office and, above all, can
increase in solid waste, human waste, and degradation of the overall sanitation status of
the area. In addition to this, project development activities (such as laying penstock pipe)
may temporarily obstruct the access trail of natural and ecosystem resources for people
during the construction period, though people of Lower Pangboche visit the forest
occasionally to collect dry leaves and fodder for their livestocks by passing through the
project development site. The impact will be indirect in nature, moderate in magnitude,
site specific in extent and short term in duration.

iv) Health, sanitation and public safety

Public safety during construction phase is also an issue of concern. People unknowingly
can get into accidents during construction activities. Also, the spilled chemical, hazardous
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. Notice
board and temporary fencing will be placed at the construction sites and such sites will be
reinstated daily making section wise works. The impact will be indirect in nature,
moderate in magnitude, site specific in extent and short term in duration.

v) 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 bazard.ay also occuc,dtlr:%r }ch mhygienic sanitation condition of camps.
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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.

vi) 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, 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 opinions and ideas outside of their
areas. Thus, the project will have impacts on social, cultural and religious features of the
project areas. These impacts are expected to be direct, low in magnitude, local in extent
and of short term.

vii) 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 scale. 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.

viii)  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 SPIA, it can also create problems in project implementation and
sustainability. The impact will be indirect in nature, moderate in magnitude, local in
extent and long term in duration.

ix) Issues of Grievances Management and Gender Based Violence (GBV)
Locals of SPIA, 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 infamong workers, project staffs and also with local people. Due to the large
number of labour influx in the project area during the construction phase can pose risk
related to SEA/SH. The risks of GBV triggered by labor influx when workers interact with
community girl and women in the local communities cannot be ruled out for the project.
For example, the project construction (spemally T&D) will potentially take place near
school or trekking route or access route to natural resources (fodder & dry grass
collections) that women and girls use for their daily activities and which may increase the
risk of GBV and thus, abusive behavior can also occur between project related staffs and
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mltlgatlon measures need to be placed to deal w1th the risk of SEA/SH. The lmpact will be
indirect in nature, high in magmtude local in extent and short term in duratzon

'x) Issues related to disturbance to'community during constructlon
Construction activities, movement of construction crew and. associated activities may
disturb to local communities. Socio-cultural invasion, unsocial behavior, increment of
wastes, unnecessary noise and shouting might disturb ‘the nearby community during the
time of T&D construction that take places near to the human settlement. The impact will
be indirect in nature, moderate in magnitude, local in extent and short term in duration.

xi) Child labor ‘
There is probability of using children as cheap construction labour. However, the project
area lies on a world renowned trekking trail, the local people and the local government are
very careful on preventing child labor because it can cause a bad reputation on their
tourism business. The impact will be direct in nature, low in magnitude, local in extent
and short term in duration.

xii) People’s Behaviors due to change in economy
The area is along famous tourist trekking route and people are earning 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.

xiii)  Stress on local resources & infrastructure
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 direct in nature, moderate in magnitude,
site specific in extent and short term in duration.

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

xv) Impact on historical, religious, cultural& touristic important sites

The project is located at around 1.5 km away from the human settlement and major
construction works of intake & powerhouse and penstock pipe installation will be taken
place at isolated area from the community where there is not presence of any historical,
religious, and culturally important sites. So, the proposed project does not have any
negative impacts on historical, religious, cultural, and touristic sites. However, the T&D
works will be carried out near the community, the increased labour influx from outside the
project area could have influence on tradition, belief, and practices of local community.
The impact will be direct in nature, low in magnitude, site specific in extent and short term
in duration.

7.1.3.3.2 Operation Phase
i) Occupational health and safety related issues of the power station workers
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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 dangerous 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.

iii) Issues related to benefit sharing of project
The local people of project are also found keen (during the consultation) to invest in
project in the form of share equity and they are also demanding benefits from the project
as the private company is going to used their natural resources. If the issue regarding to
benefit sharing is not managed effectively, it 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.

iv) Issues related to tariff of electricity

Most of the locals in the project area are using energy from existing micro hydro and solar
for lighting purposes only. Most of the micro hydro plants were constructed from
community initiatives and ownership, providing electricity service to the people of the
project area. The existing micro hydro in the project area are not operating at full capacity,
as these plants are more than 10-12 years old and need regular repair and maintenance.
The micro hydro management committee of the existing micro hydro have fixed the tariff
rate in consultation and mutual understanding with the community people. Though the
community people have shown their readiness to pay the tariff according to their
electricity consumption, the existing MHPs are not able to meet the current energy
demand of the community people. During the consultation with the people of the proposed
project area, they requested the proponent to fix the tariff rate in line with the tariff rate of
the existing micro hydro. This impact is indirect in nature, moderate in magnitude, local
in extent and long term in duration.

v) 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. 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, local in extent and long term
in duration.

vi) 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 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
p “""‘\\ ]
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investment is necessary for annual expenditure. The labour requirement will decrease
drastically, and so will be.the income opportunities from construction related activities.
But the impact may be compensated from the electricity generation which brings more.
opportunity in project area through uses of electricity in various purposes such as bakery,
small cottage industry and other tourism related business. The impact will be indirect in.
nature, low in magnitude, local in extent and short term in duration.

Vii) Water right issues
Currently water has not been used for any other purposes. Thus there is no issues in water
use right.

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

ix) Issues related to management of micro hydro project that exist in project
affected arca

There are three existing micro-hydro systems in the project area (Table 29 in Section
5.3.1.14) which are older than 10-12 years and currently providing electricity service
mainly for lighting purposes. As the existing micro-hydro systems are not able to meet the
current energy demand of the community people, they are looking for alternatives that can
provide them reliable and sufficient energy. In this regard, when the AMHP is constructed
and starts to provide reliable electricity, the community people will automatically switch
to get electricity from the mini-hydro instead of the existing micro-hydro. Thus, the
existing micro-hydro will be impacted to their revenue collection can be impacted. This
impact is direct in nature, high in magnitude, local in extent and long term in duration.

7.1.3.4 Impacts to integrity of protected areas and Outstanding Universal
_ Values
7.1.3.4.1 Beneficial Impacts

A. Construction Period

i) Slope Stability
During construction period, slope instability might occur along penstock alignment from
chainage Ch.0-+160 to Ch. 0+260m. The alignment passes beneath the crown of the slide
on loose alluvial terrace deposit. Hanging loose blocks were observed near the crown part
of slide area. The impact is indirect in nature, moderate in magnitude, local in extent and
long term in duration.

B. Operation Period

i) Ecological Integrity and Conservation in SNP
In operation period, it has been expected that dependency on biomass fuel for heating and
cooking will be drastically decreased and forest and vegetation of SNP will be ultimately
protected thus supports for habitat protection of diverse groups of wild animals in SNP.
This will support for conservation of ecological integrity and conservation in SNP. The
impact is indirect in nature, high in magnitude, local in extent and long term in duration.
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7.1.3.4.2 Adverse Impacts
A. Construction Period

i) Impacts on Landscape
Construction activities for power generation and distribution may have minor impacts to
local physical landscape. Trench making by excavation for laying of penstock pipe,
transmission and distribution lines certainly changes the local landscape. But. all the
excavated sites will be rehabilitated immediately. The impact is indirect in nature, low in
magnitude, local in extent and short term in duration.

ii) Impacts on Ecological Integrity
During construction, ground vegetation needs to be cleared for power generation and
construction of physical structures. Construction activities may impact on movement of
wildlife. Workers may involve in hunting poaching of wildlife. In addition, this may lead
to loss of vegetation, grassland area and have impact on natural and critical natural habitat,
impact on aquatic flora and fauna, rare, endangered, protected and threatened species of
flora and fauna. All these will certainly impact on ecological integrity for short time of
construction in specific locality. The impact is indirect in nature, moderate in magnitude,
site specific in extent and short term in duration.

iii) Impacts on Scenic Beauty
Construction activities for power generation and distribution may impact local physical
landscape. Fresh excavation works impart visual disturbances and attracts the attention of
visitors even for short time of construction. All the excavated sites will be rehabilitated
immediately after completion of construction works. The impact is indirect in nature,
moderate in magnitude, local in extent and short term in duration.

iv) Impacts on Social and Cultural Integrity
Influx of outsider construction workers may impact on local social and cultural practices.
But the locals have been exposed to external social, cultural and traditions from last 75
years. Thus it has been expected that the impacts from the external workforce on social
and cultural practices will be of minimum and of short period during the construction.
However, this might have pressure on forest for fuel. The impact is indirect in nature, low-
in magnitude, local in extent and short term in duration.

7.1.3.4.3 Operation Period

During operation period, the impacts on OUV of SNP are very minimal. All the excavated
area will be restored and rehabilitated. During operation, there are no impacts on
landscape and ecological integrity. Impacts on scenic beauty are very minimal (only in
river crossing area due to transmission and distribution lines that already exist). Water
from tailrace will be released in Cholunche Khola itself. The water current of such
discharge will be minimal so it is envisaged not to have adverse impacts on the ecology of
Cholunche Khola Thus it has been observed that there is no significant impact on QUV of
SNP during operation.

7.2 Evaluation of Impacts

The significance of the impacts has been evaluated using the words significant, moderately
51gn1ﬁcant and 1n51gn1ﬁcant Assumptlon has also. baen made to evaluate the 51gn1ﬁcant
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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, the impacts
whosg total score exceeds 45 _may not be significant in view of the nature of the predicted
‘impacts. 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, 37 and 38). For example, impacts likely to occur
“outside the projects 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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EIA of AMHP

CHAPTERS8: A‘_UGMENTATION AND MITIGATION MEASURES -

To overcome any adverse impacts by the project, the team have suggested appropriate site
specific measures.to avoid, reduce, mitigate, and/or compensate for all evaluated impacts.
The basic philosophy of mitigation is to outline measures appropriate to mitigate the adverse
impacts to the level required by National Standards and Guidelines as well as WB Safeguard
Policies and EHS Guidelines; or to reduce the impacts to what may be considered as tolerable
level, or as indicated by the National Standards as well as WB Safeguard Policies and EHS
Guidelines where available. Measures have been proposed based on nature of environmental
impacts and components of environment that is affected, appropriateness and cost analysis.
Each of the identified adverse impacts has been evaluated in detail and cost effective
mitigation measures have been suggested to avoid and/or minimize the adverse impacts.
Furthermore, enhancement measures have been proposed to enhance or augment beneficial
impacts due to implementation of the project.

Furthermore, the EIA report has also included Environmental and Social Mitigation and
Management Action Plan with responsible agency/party to carry out mitigation activity, the
location of mitigation implementation, methods, time schedule and estimated budget. The
EIA report has defined organizational set up to carry out these activities. The costs for
mitigation and enhancement measures have provided separately for both construction and
operation stages for physical, biological, socio-economic and cultural environment.

8.1 Environmental Enhancement Measures

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

107 | Page
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EIA of AMHP

CHAPTER 9: MONITORING AND REPORTING PLAN

9.1 Environmental Monitoring Plan

This chapter will discuss the monitoring and reporting mechanism. The National EIA
Guidelines of 1993 propose three types of monitoring. They are baseline monitoring,
compliance monitoring and impact monitoring; the plans for which are presented in this
chapter.

9.1.1.1 Baseline Monitoring
Baseline monitoring is required to compile and maintain the database on environmental
conditions prior to the implementation of the project. The primary concern during this phase
will be to implement field data collection programs to obtain the baseline conditions, such as
scientific and sociological information needed to finalize the design and cost of the mitigation
measures. This is especially important if the project is delayed due to unforeseen
circumstances. For AMHP, if the project comes under construction within 2 years from the
data collection for this EIA study, the baseline data and information presented in this EIA
report will serve as baseline and hence baseline monitoring will not be required. However,
under any unforeseen circumstances, if the proposed AMHP gets delayed for more than two
years (from the data collection for the present EIA), the project requires to carry out a
baseline monitoring prior project construction. A plan for the baseline monitoring for the
proposed AMHP is presented in Table 40. The project will also do self-monitoring in every 6
months after implementation of project as per provision of EPR 2020.
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EIA of AMHP

~ 9.1.1.2 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 EIA 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 EIA report are well integrated
in subsequent project documents such as detailed engineering 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.

r
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EIA of AMHP

9.1. 1 3 Impact Momtormg A
Impact momtormg measures the physical, chemical, blologlcal soc1o-econom1c and cultural

parameters within the project area durmg the construction and- operation phases in order. to . - R _
detect environmental changes that occur as a result of project implementation. It involves 7 "o

‘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.
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EIA of AMHP

CHAPTER 10: ENVIRONMENTAL AUDITING

According to 12 (1) of EPA 2076, Ministry or the designated institution will have to prepare
an environmental audit report of the project requiring EIA within 6 months after the date of
completion of 2 years of the proposed proposal providing the services or distribution to assess
and evaluate the efficacy of the mitigation measures to minimize the adverse impacts imposed
by the projects. This cost will be managed by GoN. As per provision made in Clause 45 (1) of
Section 8 [Miscellaneous], the project will have to self-monitor the impact on the environment
at the stage of construction and operation of the proposal and submit its report to the concerned
body or department every six months. This cost will be managed by proponent itself]

Environmental audit is an effective tool by providing control authorities with an overall picture
of the main impacts of the project and identifying issues of concern, where actual impacts have
exceeded norms. Proponent will carry out the environmental and social audit through
independent consultant during implementation. It helps to examine the actual environmental
impacts, accuracy of predictions, effectiveness of environmental impact mitigation and
enhancement measures and functioning of monitoring mechanisms. In order to assess the
impact on the environment at the stage of project implementation, the report proposes for the
environmental auditing following the Environment Protection Act 2076, Environment
Protection Regulations 2077 and international good practices. The following will be done under
the environmental auditing:

Decision-Making Level Auditing
Implementation Auditing
Functional Auditing
Project Impact Auditing
Assessed Technology Auditing

® EIA Process Auditing
During above mentioned environmental audit, indicators of physical, biological and socio-
economic and cultural environment, mitigation measures of project impacts and their efficacy
will be assessed and report will be prepared as given in the format in EPR 2077. The cost for
annual environmental auditing has been given as follows:

Table 43: Cost for Environmental Auditing

SN | Types of Auditing Associated Cost (NPR)
Team/Party/Group

1. | Decision-Making Level Auditing Internal 100,000.00

2. | Implementation Auditing External”*

3. | Functional Auditing Independent External 100,000.00

4. | Project Impact Auditing Internal External 100,000.00

5. | Assessed Technology Auditing Internal External 100,000.00

6. | EIA Process Auditing Internal 100.000.00
Total Cost (NPR) 500,000.00

7 The cost will be incurred by the GoN or concerned authorities.
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EIA of AMHP

CHAPTER 11: ENVIRONMENTAL MANAGEMENT PLAN

11.1 Introduction

The Environmental Management Plan (EMP) has been prepared as an integral part of ADMHP
to set out the procedural framework to ensure the implementation of mitigation measures,
monitoring and auditing requirements. The plan specifies the environmental responsibilities of
all parties involved in the project, and detail environmental management requirements for the
project during the pre-construction, construction and operation phases. The plan also specifies
the coordination mechanism with various line agencies, non-project participants and schedule.
The monitoring component likewise defines the monitoring mechanism, reporting etc. The
project proponent will be responsible for the implementation of the EMP. The plan will apply
adaptive management to accommodate changes in project design during the time. The EMP
will follow Plan — Do — Check Act Cycle (PDCA) approach. The EMP will be updated during
the detail design to cover the likely changes in project design, likely changes in policy and
regulatory mechanism and stakeholder concerns.

11.2 Institutional Arrangements

Institutional arrangements are intended to make sure that the National laws are not violated
during the pre-construction, construction and operational stages of the project. This chapter
will provide an E&S institutional arrangement within the institutional structure of the
proponent of the project. The E&S institutional arrangement has clearly spelled out the roles
and responsibilities of each position for the implementation of the identified mitigation
measures.

11.2.1 Institutions and Their Roles

11.2.1.1 Ministry of Forests and Environment
Ministry of Forests and Environment (MoFE) is the concerned ministry for preparation and
implementation of environment related policy, plan, rule s and regulations in the country. It is
the concerned authority to approve the Scoping Document, Terms of Reference and EIA report
of the project. It is also a concerned Ministry for providing approval letter EIA study within
National Park through Department of National Parks and Wildlife.

11.2.1.2 Ministry of Energy, Water Resources and Irrigation
Ministry of Energy, Water Resources and Irrigation (MoEWRI) is the line ministry and will
provide oversight to AEPC. It mandates to formulate and implement environmental policies,
plans and programs at national level although it has no direct responsibility in the project. It

has the role of facilitation as and when needed on environmental and social safeguard. *‘i‘%é
NJ

11.2.1.3 UNESCO, World Heritage Center qigdate. A7

UNESCO, World Heritage Center has overall monitoring of the heritage sites world\gﬁaﬂ@‘f’i’g&*‘?‘ﬁ
plays a role of watch dog. It evaluates risks and threats (both natural and manmade) on;;g‘h"qﬁ{ ;
and suggests for appropriate actions to tackle the problems. Without pennissiorf%g

institution, any kind of development activities cannot be implemented in world heritage sites.’ﬁ
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rAs the SNP i is also the World Heritage Site under crltena (vii) from 1979 Thus the prOJect e Y

can be 1mplemented only after the perm1ssmn of UNESCO

112,14 The World Bank o ' ' s
The World Bank. will support AEPC to ensure effective implementation of E&S I‘ISk
management measures for the pro_]ect It will review E&S instruments and provide clearance.
It also supports AEPC in E&S capacity enhancement.

- 11.2.1.5 Project Management Team at AEPC
Project Management Team (PMT) at AEPC has overall responsibility from selection of
projects to.implementation fulfilling the requirements (Technical, Environmental and Social)
of GoN and the World Bank. It supports for studies to conduct Detail Feasibility Study and E&S
studies as per the Project Operational Manual (POM) and ESMF of MGEAP.

11.2.1.6 Department of National Parks and Wildlife Conservation
Department of National Parks and Wildlife Conservation (DNPWC), established in 1980 AD,
is the institution for overall conservation and management of wildlife and biodiversity of the
country. It works under the MoFE and governs .all the conservation and management
activities in protected areas of Nepal through field based offices.

11.2.1.7 Sagarmatha National Park (SNP)
The SNP is responsible for following activities:
e All activities will be cleared with them in advance,
e Pérmits will be obtained for all workers entering the park,
e Park authorities will be encouraged and supported to inspect project activities on a
regular basis.

11.2.1.8 Khumbu Pasanglhamu Rural Municipality (KPLRM)
The KPLRM RM is the concerned authority to provide generation license. It has right for
monitoring activities of project.

11.2.1.9 Partner Banks
Partner Banks (PBs) will take active part in the E&S screening, assessment, and monitoring
cycle in order to better understand their risks. PBs will be specifically responsible for
providing matching loan to Proponent as per an agreement between Proponent and PB.

11.2.1.10 The Proponent
The proponent will be responsible for the preparation of DFS/DED, and ESIA as required by
the WB and Environmental Impact Assessment (EIA) as required by GoN. Proponent may
hire consulting firms to conduct EIA. However, it will be sole responsibility of proponent to
implement ESMP effectively. The proponent will prepare biannual progress reports and
submit it to MoFE regarding the impacts and associated mitigation measures adopted to
address the impacts.

11.2.1.11 Grievances Redress Committee (GRC)
There will be two GRC — one is formed at project level and another one will be formed at project
level (field level) for the management of the any grievances related to the project. The GRC,
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headed by the Project Manager will be responsible to resolve the grievances if other mechanism
to handle the grievances fails to address or resolve the grievances/ complaints lodged related to
the project development activities.

11.2.1.12 Buffer Zone Management Committee
Buffer Zone Management Committee (BZMC) is the apex body to manage the buffer zone
management activities of SNP. It can play an important role in effective implementation and
monitoring of proposed project.

11.2.1.13 Buffer Zone User Committee (BZUC)
Under BZMC of SNP, there are three Buffer Zone User Committees (BZUCs). The project
lies under Khumbi Hulya BZUC. It can also an important role in effective implementation
and monitoring of proposed project.

11.2.1.14 Buffer Zone Use Groups
Under Khumbi Hulya BZUC, there are 9 Buffer Zone User Groups (BZUGs). Out of 9, 6
BZUGs lies in PA and they can coordinate for effective implementation and monitoring of
proposed project.

11.2.1.15 Grievances Redress Unit
GRU established at field level, has the responsibilities to resolve the local grievances and also
of workers at field level within 10 days of grievance logged.

11.2.1.16 Construction Contractor
Construction here refers to civil construction works including minor civil works related to
hydro-mechanical installation -works, electromechanical installation — works and
transmission/distribution works. Construction will be carried out by the contractor as
specified in the contract agreement. The construction contractor will be responsible for
implementation of mitigation measures specified in the part of contractor and compliance
with the tender clauses. The contractor will be responsible for the implementation of spoil
disposal, waste management, occupational safety, structural bioengineering measures, air,
noise and water quality protection measures, etc.

11.2.1.17 Construction Management/Supervision Consultant
The coordination of the compliance monitoring and mitigation program allocated under the
contractor will be the responsibility of Consultant. Environment Monitoring Unit of the
project will work for the monitoring of compliance issues and report to the Project Manager.
The Consultant will also be responsible for the supervision and quality control of the works
conducted by Contractor.

11.2.1.18 Local Consultative Forum

It is the forum formed at local level as a platform for locals to keep their concerns,
suggestions and grievances, and coordinates to addresses these 1ssu%%csl‘§q~gull forward the
concerns, suggestions and grievances to GRU. o,




EIA of AMHP

Table 44 defines the roles and responsibilities of different administrative structure during the
project cycle i.e., pre-construction, construction and operation phases.

Table 44: Roles and Responsibilities of Various Institutions for EMP Implementation

SN | Institutions Roles and Responsibilities
1 Ministry of Forests and | Leading roles on formulation, implementation and monitoring of
Environment national law on environment; approval agency for EIA; authorized
agency for environmental auditing.

2 | 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.

3 | UNESCO, World Heritage | Monitoring activities of the world heritage sites worldwide and

Center playing a role of watch dog; Evaluation of risks and threats (both
natural and manmade) on the sites and suggestion for appropriate
actions to tackle the problems; authorized agency to provide
permission for the implementation of proposed project.

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

5 | Project Management Office | Overall responsibility from selection to implementation of project.

at AEPC

6 | DNPWC Coordinates overall management of SNP from central level; provides
required suggestion for the project implementation.

7 | Sagarmatha National Park e Implementation and monitoring of the proposed project.

e All activities will be cleared with them in advance,

e Permits will be obtained for all workers entering the park,

¢ Park authorities will be encouraged and supported to inspect
project activities on a regular basis.

8 | 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.

9 | Partner 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.

10 | Proponent (Amadablam responsible for the preparation of DFS including DED and EIA

Khola Mini Hydro Ltd.) according to WB requirements
Preparation of EIA and get approval from the MoFE
Monitoring of the project
Preparation of monitoring and progress report and submit it to the
AEPC.

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

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

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

145 | Page




EIA of AMHP

SN | Institutions Roles and Responsibilities
14 | BZUGs can coordinate for effective implementation and monitoring of
proposed project
15 | GRU the responsibilities to resolve the local grievances and also of
workers at field level
16 | Construction Contractors responsible for implementation of mitigation measures specified in
the part of contractor and compliance with the tender clauses
17 | Construction coordination of the compliance monitoring and mitigation program
Management/Supervision
Consultant
18 | LCF a platform for locals to keep their concerns, suggestions and
grievances, and coordinates to addresses these issues

X,
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Figure 11: Organogram of EMP Implementing Institutions

11.3 Environmental Impacts and Mitigation Measures

The details of augmentation measures for positive impacts and mitigation measures are given
in Table 45 and Table 46 respectively.
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11.6 Environmental Monitoring, Auditing and Management Cost

The total cost for various environmental protection related activities has been estimated to NPR
7,274,906.00 which includes monitoring, auditing and EMP (Table 48). It is 1.17% of total
project cost (NPR 618,901,638.89). The land replacement cost has been included in the project
cost.

Table 48: Environmental Cost

SN | Activities Cost (NPR) | Remarks
1 Baseline Monitoring As per Table 40
1.1 | Physical Indicators 100,000.00
1.2 | Biological Indicators
1.3 | Socio-economic and Cultural Indicators
Subtotal
2 Compliance Monitoring 320,000.00 | As per Table 41
K Impact monitoring As per Table 42
3.1 | Physical Indicators 100,000.00
3.2 | Biological Indicators 100,000.00
0.3 | Socio-economic and Cultural Indicators 200,000.00
Subtotal 400,000.00
4 Environmental Auditing As per Table 43
4.1 | Decision-Making Level Auditing 100,000.00
4.2 | Implementation Auditing
4.3 | Functional Auditing 100,000.00
4.4 | Project Impact Auditing 100,000.00
4.5 | Assessed Technology Auditing 100,000.00
4.6 | EIA Process Auditing 100,000.00
Subtotal 500,000.00
5 En.v'iroxfmental Augmentation and As per Table 45 &
Mitigation 46
5.1 | Enhancement Measures 2,050,000.00
5.2 | Mitigation Measures
5.2.1 | Physical Impacts 800,000.00
5.2.2 | Biological Impacts 1,045,906.00
5.2.3 | Socio-economic and Cultural Impacts 1,155,000.00
Subtotal 5,050,906.00
Total 7,274,,906.00
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CHAPTER 12: CONCLUSION AND COMMITMENT

Amadablam Mini Hydro Ltd will implement the proposed AMHP in the Sagarmatha National
Park (SNP) which will generate 7,225,781.76 kWh of annual average energy. Apart from the
generation of the hydroelectric power, the project will provide a number of benefits during
construction and the operational stages. During construction, the beneficial impacts include
employment generation, increase in local economy and enhancement of technical skills. It will
have long-term beneficial impact for the development of the local area along with fulfillment
of clean energy demand replacing biomass-based energy. This ultimately imparts positive
impacts on ecological integrity and conservation of the SNP. The SNP is additionally
recognized by UNESCO as the world heritage site under criterion (vii).

The project will also result in adverse impacts of various magnitudes, in different locations
and even for the long-term duration. The major adverse impacts include land acquisition. The
project intends to acquire about 5.719 ha of the Sagarmatha National Park. Out of this, the
project will also require 5.085 ha land temporarily while remaining 0.634 ha permanently.
Out of 0.634 ha land required for permanently, only 0.234 ha land will be occupied surficial
while 0.400 ha of land required for penstock pipe will be used underground area only. The
T&D lines require 4.550 ha of land temporarily as these structures will be underground
except river crossing. There is no need of tree felling. During operation phase, water in the
dewatered zone is not used for irrigation, drinking and not any livelihood purposes by local
communities. Similarly, as per the consultation with SNP officials (Chief Warden and
Assistant Warden) and locals, due to high slope gradient, altitude and extreme cold water the
presence of fishes in Cholunche Khola is not reported. Thus, impacts on fishes and other
aquatic life and livelihood of local community due to the reduction of river flow in dewatered
zone is not observed. The impact of the project on OUV of the SNP is mostly insignificant
and occurs during construction period only. Red Panda, Himalayan Musk Deer and
Himalayan Black Beer are the critical wild fauna found in the SNP. The indirect impact on
these wild animals might be an influx of workers which could disturb Red Panda and Musk
Deer populations through illegal hunting or through the introduction of domestic dogs.

This EIA report includes mitigation measures for each identified adverse impacts as well as
proposed enhancement measures for the beneficial impacts. EMP has been prepared and budget
has been allocated for the mitigation and enhancement measures. The proponent will
implement the proposed project ensuring effective implementation of the proposed EMP. The
proponent will also compensate/mitigate any other impacts encountered during project
implement, that not included in the EMP. Similarly, the EIA report has been prepared
incorporating all the terms and condition and suggestions provided during consent letter for
EIA study (Dispatch No. 243 on 2078/06/24 by MoFE), ToR/SD approval letter (Dispatch No.
464 on 2079/08/19 by MoFE) and Concerns of UNESCO (Dispatch No. 1203 on 2080/08/18
by DNPWC along with the letter of UNESCO), concerns and suggestion raised during public
hearing on 2079/09/20. The EIA report has been prepared fulfilling all the requirements of
GoN. No further environmental study will be required for project.

The Amadablam Mini Hydro Ltd. is committed to implement all the plans mentioned in the
Environmental Impact Assessment report along with appropriate suggestions provided by
locals and concerned stakeholders.
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Government of Nepal ‘;Sq'
Ministry of Industry, Commerce & Supplies

Office of the Company Registrar
Registration No: 321664/080/081 :

M/s Amadablam Mini Hydro

Private Limited company having Converted it from Private Limited to Public Limllul
on the 10 day of October, 2023 pursuantto sub-section (1) of section 13 of the
Companies Act, 2006.
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ANNEX II: DECLARATION FROM STUDY TEAM MEMBERS

AND PROPONENT
1. Name of Project: Amadablam Mini Hydro Project
Name and Address of Proponent:
Amadablam Mini Hydro Ltd.
Kathmandu-8, Tilganga, Kathmandu
Bagmati Province, Nepal
FEmail: amadablammminihydro@gmail.com
Telephone No: 01-4464222, 01-4464333

[ ]

3. Name and Address of Consultant:
Eco Friend International Pvt. Ltd.
Lalitpur-2, Sanepa,

Lalitpur, Nepal
Tel: +977-9851127867
Email: ecofriend.nepal@gmail.com

4. Name of Report: Scoping/ToR/ EIA Report of Amadablam Mini Hydro Project

We declare followings:

e we have studied professionally using acceptable and universal methods;

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

e The proposed impact mitigation and enhancement measures, to the best of our
knowledge, are sufficient to comply with reliable, practical and relevant legal
requirements; and

« we will be responsible for any misleading information contained in this part of the
report relating to our field of study.

SN | Name Expertise Signature :‘/
1 | Dhan B.Shrestha | Environment/Team Leader, 2 \i-"//
[MSc Environmental Science] \»\x
. '9/
2 | Lokesh Sapkota Physical Environment Expert 0 art 2)‘/
[ME, Environmental Engineering] al ]
o
3 | Ramji Bogati Biodiversity Expert ) V !
[MSc, Zoology] y {\A\(\
4 Heramba Adhikari | Scocio-economic and Cultural 'J,
Expert [MA, v .{ _
Sociology/Economics] NG
5 | Pursottam Geologist '\{ gy’ X
Shilpakar [Msc, Geology] M e
6 | Nirab Bhattarai Electrical  Engineering,  [BE © ﬁw\: N
Electrical]
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7 | Subodh Ghimire | Hydropower: - Engineering [BE,. gy;ﬂ/"
Civil] ' ‘ P

PROPONENT

Amadablam Mini Hydro Ltd.
Kathmandu-8, Tilganga, Kathmandu
Bagmati Province, Nepal

Email:
amadablammminihydro@gmail.com

Signature: Dfl”

Stamp

CONSULTANT

Eco Friend International Pvt. Ltd.

Lalitpur-2, Sanepa,

Lalitpur, Nepal

Tel: +977-9851127867

Email: ecofriend.nepal@gmail.com
Wi

Signature: ¢ "W’

Stamp
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ANNEX III: CONSENT LETTER FROM MOFE FOR EIA STUDY
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THE REPORT

i

i CHAPTER 1: NAME AND ADDRESS OF INSTITUTION PREPARING
E 11 BACKGROUND

=

Alternative Energy Promotion Centre (AEPC), a Government institution was

established on 3 November 1996 under then Ministry of Science and Technology

r (MoST) with the objective of developing and promoting renewable/alternative

' energy technologies to meet the energy needs in Nepal. At present, AEPC is under
: the Ministry of Energy, Water Resources and Irrigation (MoEWRI).

l_l AFPC has been implementing the Private Sector-Led Mini-Grid Energy Access
f 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
‘l mobilizing private Energy Service Companies (ESCOs). The project will deliver

financial support to the ESCO (here proponent) to facilitate financial closure and

i’l 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 has been

[ assumed that subsidy from GoN through AEPC will be around 25% of the project

I cost, Joan from PBs will be around 55% and proponent will invest 20% of the
project cost.

{l 1.2 NAME OF PROPONENT

{ Amadablam Mini Hydro Pvt. Ltd. (AMHPL), at Kathmandu Metropolitan City,
l 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 I) has proposed
l to develga the prqposed oroject *Amac Amadablama Mini Hydro Project (AMHP)

[ (Genleration,) Jransonssion and LIisributon 0 9110kW)’ under MGEAP.
l AMHPL. has been selected byAEPC through open call from throughout the Nepal

(Annex IT). Thus AMHPL is the proponent of the proposed AMHP. Similarly,

E AMHPL is the proponent of Environmental Impact Assessment (EIA) for the
[l development of AMHP in Solukbumbu district. Therefore, AMHPL is
responsible for the preparation of Scoping Document (SD) and EIA for the same.

Ei AMHPL has received technical clearance from the Department of Electricity
Development (DoED) on 12/10/2076 (26 February 2020) (Annex IIT). Khumbu

] Pasang Lhamu Rural Municipality has provided generation license on 6 March
tl 2020 (Annex IV). Since this project is located within Sagarmatha National Park
(SNP) wlnch is hsted as World Hentage Site by Umted Natlons Educati

E_i ~1-|Page
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Scientific and Cultural Organization (UNESCO) in 1979, it requires detail
environmental assessment of the project.. Environmental lmpact Assessment
(EIA) is mandatory as per prevailing law of Government of Nepal (GoN) and
Ministry of Rorest and Environment (MoFE) has provided consent letter for E1A
study (Annex V), :

Thus Amadablam Mini Hydro Pvt. Ltd. is the proponent of EIA for the
development of Amadablam Mini Hydro Project (AMHP) in Solukbumbu
district, Therefore, Amadablam Mini Hydro Pvt. Ltd. is responsible for the
preparation of Terms of Reference (ToR) and EIA for the same. The Address of
the proponent is as follows:

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

Kathmandu-8, Tilganga, Kathmandu

Bagmati Province, Nepal

Email: amadablammminihydro@gmail.com

Telephone No: 01-4464222, 01-4464333

1.3 NAME OF CONSULTANT

Amadablam Mini Hydro Pvt. Ltd. has entrusted for Eco Friend International Pvt.
Ltd. (EFT) for EIA stdy of the proposed AMHP (911 kW). Thus EFI is
responsible to conduct the necessary desk and field study and preparing Terms of
Reference (ToR) and EIA report on behalf of the proponent adhering with the
prevailing legislations and facilitation for approval from Provincial Government
through 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

14 OBJECTIVES OF TOR

The main objective of the ToR is guide for the EIA study of the proposed project
as per prevailing law of Government of Nepal (GoN), Provinciel Government,
Province 1 and Khumbu Pasang Lhamu Rural Municipality (KPLRM). The
general objectives of ToR are:
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L]

To list and delineate the specific activities to be performed during EIA
study

To delineate project influence area (Direct and Indirect Impact Zone)

To provide the technical guidance in order to accomplish the work within
the time frame,

To list the major issues and impacts to be addressed during EIA study and
To provide guidance for the EIA report preparation.

1.5 OBJECTIVES OF THE EIA STUDY

The main objective of the study is to conduct Environmental Impact Assessment
(EIA) and prepare environmental and social management plan to ensure
safeguard compliance during implementation and operation of the proposed
Amadablam Mini Hydro Project (911 kW). The specific objectives of the study

are:

-3-|Page

To carry out Alternative Analysis and compare options in terms of social
and environmental consequences.

To provide information on the existing environmental and social setting of
the project area with baseline dats;

To identify the project influence area;

To identify the adverse and beneficial impacts that may arise as a result of
proposed works on physical, biological, socioeconomic and cultural
environment due to the location, construction and operation of the project
structures & associated facilities in the project areas;

To propose suitable, practical and site-specific mitigation & enhancement
measures to avoid, reduce, mitigate, and/or compensate for identified
impacts, including the institutional arrangements, budget and required
human resources to implement all such measures and monitor their
effectiveness;

To define and prepare an Environmental and Social Management Plan
(ESMP) as well as effective monitoring, reporting and auditing program
for the project;

To identify relevant project stakeholders and inform them regularly about
the proposed project, involve them in the implementation process and
receive their feedback and concerns for safeguarding the natural
environment and affected people; and
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s To advise decision makers regarding environmental and social implication
of the project.

1.6 RELEVANCY OF EIA

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 (SNP). Similarly, the proposal requires
5,295 hal landof SNP. which is more than 5 ha of forest land. Thus it is also
mandatory to conduet EIA as per as per EPR 2020, Annex 3, KA-5. There is
provision of preparation of Scoping Documents (SD) and Terms of Reference
(ToR) in clause 5 (1) of Environmental Protection (EPA) 2019. Thus this ToR
report has been prepared in the format prescribed in Annex 8 (related to sub-rule
of rule 4 of EPR 2020) of EPR 2020. The report has been prepared in English
language as per sub-rule 8 of rule 7 of EPR 2020. According to Clause 3 (2-1-
Ka), the approval agency for environmental assessment report is the Ministry of
Forests and Environment. The report has been prepared in English language as
per sub-rule 8 of rule 7 of EPR 2020 as the the funding agency for the proposed
proposal is World Bank (WB).

-4-|Page
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2.1 GENERAL INTRODUCTION

The proposed proposal AMHP is the generation of 911 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

i
‘i CHAPTER 2: INTRODUCTION OF THE PROPOSAL
-
i
i
|
generation and (if) transmission and distribution. The proposed project is a run-

r off-river scheme and uses water from Cholunche Khola (also known as Nare
l Khola locally), a perennial river and tributary of Imja Khola which is itself a
~ tributary of Dudhkoshi River. Water will be diverted at elevation of 4423.57 masl
[I and intake will be made at elevation of 4422 masl. Thus diverted water will be

streamed down to power house located at 3951.50 masl through 2930 m long

r penstock pipe. The penstock pipe will be buried at least 1 m below from the
I ground level to protect from freezing as well for maintaining aesthetic beauty of

the SNP. The gross head will be of 471.87 m with design discharge 0.25 m%s at
{ Qao%. Two turbines with the rated output of 485 kW will be used to generate 911
I kKW energy. Thus generated electricity will be transmitted throngh 11 kVA

transmission lines and distributed through 1.1 kVA distribution lines to 444
households in Chukhung, Debuche, Dingboche, Dole, Lawi-Schyasa, Lobuche,
Luza, Milingo, Mingbo, Mochhermo, Pangboche, Pheriche, Phortse,
PhortseTenga, Fhungi Tenga, Shomare, Thukla, Tyangboche and Worshyo
Villages of Ward No. 4, Khumbu Pasang Lhamu Rural Municipality (KPLRM)
where majority of residents are indigenous people and the area is off-grid areas.
All the settlements lie inside the SNP.

2.2 RELEVANCY OF PROPOSAL

The objective of the proposal is to develop a2 mini hydro project with the
generation capacity of 911 kW from Cholunche Khola and distribute it to local
people of KPLRM-4, Solukhumbu district to reduce the dependency on
traditional use of fuelwood and dung cake of animals along with liquefied
petroleum gas (LPG). The project has been proposed in such a high altitude of
4422 masl with no motorable road networks mainly due to lack of national grid
(and may be impossible in immediate future) and other distribution system of
electricity.

The main purpose of the proposed project is to supply energy to meet household
demand for electricity, cooking and space heating in Chukhung, Debuche,
Dingboche, Dole, Lawi-Schyasa, Lobuche, Luza, Milingo, Mingbo, Mochhermo,
Pangboche, Pheriche, Phortse, Phortse Tenga, Fhungi Tenga, Shomare, Thukla,
Tyangboche and Worshyo villages of ward number 4. The local demand for
energy is very high in the area due to tourism activities and cold weather.
-5-|Page g
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Therefore, the proposed proposal will produce energy to supply electrieity to
fulfill the demand in the area. Currently, household energy demand for cooking
is being met by seasonal harvesting of fuelwood, dung cake and LPG. Forest
products are insufficient as the households lie inside the Sagarmatha National
Park. Thus, use of forest products is very limited. ¥ak dung is a traditional source
for cooking but excessive use of dung for heating and cooking propose has led to
problems such as decrease in agricultural productivity because of the scarcity of
manure in the fields. LPG 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. Existing micro hydro cannot
produce sufficient energy even for light. It is anticipated that electricity from
AMHP can fulfill the demand of electricity for light along with replacement of
expensive LPG gas for cooking in hotels. Excess electricity can be utilized for
space heating. Micro enterprises related to tourism service industries such as
bakeries, social institutions, restaurants will consume electricity from the project.
Therefore, the proposed project has been considered very significant to reduce
the dependency on forest resources as well as the LPG thus reducing the emission
of greenhouse gases. It will replace the uses of solar panel thus reducing the
generation of hazardous waste (solar batteries). Therefore, the proposed proposal
is the substitute of fuelwood, LPG and even solar panel thus producing clean
energy and supporting the overall conservation of Sagarmatha National Park.

2.3 LOCATION AND ACCESSIBILITY

The proposed project lies in Pangboche, Ward No.4, KPLRM, Solukbumbu
district, Province No.1 (Maps 1, 2). Geographically, the proposed project lies
between 27°50'S0"Nt027°51'40"N latitude and 86°47'49"E to 86°49'19"E
longitude. The elevation within the project area varies from 3951.50 meter (m) to
4422 m above mean sea level (amsl).

From Kathmandu, the project site is accessible by commercial air flight and on
foot. Flight from Kathmandu to Lukla takes 30 minutes, From Lukla, the site is
either accessible by helicopter or on foot. Travel on foot from Lukla to Pangboche
via Monjo- Namche Bazaar requires three days for a trekker. Materials and
equipment to the project site can be transported either by helicopter or mules.
Alternatively, the project site can be accessible by a motorable road from Katari
along East-West highway connects Salleri bazzar, Headquarter of Solukhumbu.
From Salleri bazzar there is seasonal road to Buksa and from Buksa the project
site is accessible either by helicopter or on foot. Travel distance on foot from road
head via Lukla to project site is around 65 km and requires 6 days for a loaded
porter, From Lukla to Pangboche, it is approximately 31 Km foot trail.

-6-|Page
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2.4 NATURE AND TYPE

1t is a mini hydro project with installed capacity of 911 kW generating energy of
7,231,758.14 kWh annually. It is a Run-of-River (RoR) type power generation-
scheme in which water will be diverted at the rate of 0.25 m%s. Thus generated

energy will be evacuated or distributed in more than 15 different settlements of
ward number 4 of Khumbu Pasang Lhamu RM through a 63 km long transmission

and distribution lines with 11kV transmission line and 1.1 kV distribution line

with 400/230 V as distribution voltage.

-7-|Page
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2.5 SALIENT FEATURES AND PROJECT COMPONENTS

2.5.1 SALIENT FEATURES

The salient feature of the proposed project is as follows given in table.

Table 1: Salient feature of the Project

l
{
[
1 | Location I
Province |1 l
District : | Solukhumbu
ARy _| Khumbu Pasang Lhamu Rural Municipality
Rural Municipality | Ward No. 4 I
gmh‘w Gogriinas | 275050 t027°5140'N  latitude and i
Longitude 86°47'49"E to 86°49'19"E longitude
27°50'56.52"N and 86°49'6.15"E, I
Intake : .
elevation 4422 mas]
Power House .1 27°51'12.98"N, 86°47'44.21"E, l
elevation 3951.50mas!
Total Households to be
Electrified Nk I
2 | General I
Name of River : | Cholunche Khola
Nearest Town : | Namche Bazaar (13 Km) I
Type of Scheme : | Run of River
-Gross Head < | 471.87m I
Installed Capacity 11911 KW
Average Annual Energy :|7,231,758.14 kWh
3 | Hydrology I
Catchment Area at| |28 km? (Total), 21 km? (>5000 m)
Headworks Site * | 7 km?(5000 m< A> 4000 m) 1 I
Design Discharge (Qsox) :10.25 m%/s
Design Flood (1 in 100 year) | : | 15 ms |
Compensation flow - [ 50% of discharge at river every month*
4 | Diversion Weir |
Type : | Concrete gravity type weir
-10-|Papc m l
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i Length T12m

Height :[2.57m
a | Crestlevel.  [[[EL#4B5Tm
l Pondage(due to Diversion

5 N

[‘ ‘Weir)
l Surface Area 1360 m?
- Volume :(493.2m?
[l Average depth :11.37m

Average Width :112m
!i Average Length :(30m
. 6 | Undersluice
? Type : | Rectangular Flat Gate
I Size :|1.0mx 1.3m
{ Invert Jevel 1| EL.4421.08 m
| 7 | Tatake
[ Type : | Orifice type side intake
ll No of Orifice :| 1 No.

Size of Opening :[1.5mB)x0.3mH)
tl Intake Invert Level : | EL 4422.00 m

Coarse Trashrack (1.4 m x| :]|0.7mx 0.37 m (6 Pcs)
{ 1.5m)
: I 8 | Gravel Trap

Size (LxBx H) 8mx15mx13m
[l Bed load size to trap 2 mm

Fine Trashrack 2mx 1.5m) [ :| 1m x 0.37 m (6 Pcs)
[| 9 | Headrace Pipe

Type : | Pressurized pipe flow, MS
E Length _ :[10m
I Diameter :| 450 mm
1 Thickness :| 4 mm
[I Shape Circular

Type Pressurized pipe flow
[i Desanding Basin cum

10

forebay
[E Type : | Conventional with head pond

Size (LxBxH) 112865mx265mx2.30m
[1. -11-|Page '
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Number of Bay : | 1 No.
Nominal size of trapped |
Bhaticle ppeee : : 10,15 mm
Fine Trashrack (2.65 mx 1.6 | | 0.82 mx 0.41m (10 Pcs)
m)
Trashrack beating system | : | o Heater 1 at desilting basind.5 kW
11 » Heater 2 at desilting basin1.5 kW
» Heater 3 at gravel trap3 kW
12 | Penstock Pipe
Type : | Mild Steel Pipe (Buried)
Internal Diameter : | 400 mm dia
“Thickness : | 4-16 mm
Branch Pipe - | MS 200 mm dia, 10 mm thick 16 m long
Total Length of the pipe : | 2930 m length
No of Anchor Block : | 58Nos
12 | Powerhouse
Type of powerhouse : | Surface Type
Size (LxBx H) :11995mx7mx58m
13 | Tailrace Conduit
Type : | Pipe and Canal
Size (L x Bx H) :[18mx05mx068m
Pipe : | MS 400 mm dia, 4 mm thick, 21 m long
Turbine Axis Level : | EL 3951.50 m
14 | Turbines
Type : | Horizontal Shaft Pelton Turbine Single Jet
Number of Units (12
Discharge per unit : [ 0.125 m¥sec
Rated Output (Mechanical) |: | 485kW X 2 units
Synchronous Speed : | 1500 rpm
Rated Net Head : | 448.86 m
Rz.tted Efficiency at 100% .| 88%
Discharge
15 | Generators
Type : | 3-Phase, Synchronous, Brushless
Rat.ed Output Capacity per .| 650 kVA
Unit
-12-|Page
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Rated Efficiency 11 96%
Frequency : |50 Hz
Rated Voltage 1104 kV
Number of Poles |4
Speed : | 1500 rpm
No of units 1 | 2 Nos.
16 | Governor
_ | Blectronic, PID Oil-hydraulic, self-closing
Type " | without electric power
No of units : |2 Nos,
Transformer
A. Power Transformer
Type : | ONAN Cooling, YNyn0, 3 phase
Rated capacity 1| 630 kVA
Voltage ratio :104/11kV
Efficiency 1 98%
No of units ;| 2 Nos.
B. Distribution
Transformer
Type 11/0.4 kV, 3-phase, oil immersed, copper
owned AVR with parallel operation
Rated Capacity : [ 150 kVA-2 Nos
125 kVA- 2 Nos
100 kVA- 4 Nos
65 kKVA-5 Nos
50 KVA-1 No.
25 kVA-1 No.
Transmission &
Distribution line
A. Single Line
Distribution
Total Length of 11 kV
underground line
(underground XLPE |:|40.00km

o o o
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Total length of 11 kV
‘overhead line during river |:|1km
crossings (squirre] ACSR)
1.1 kV 95 sqmm. 4 Core
XLPE Insulated
UnarmouredAluminium (31,00
Cable
1.1 kV 35 sgmm. 4 Core
XLPE Insulated
UnamouredAluminium e
Cable
1.1 kV 25 sqmm. 2 Core
XLPE Insulated
UnarmouredAluminum g
Cable
B. Distribution

Transformer
Type : | Outdoor installation type
Quantity required : | Fifteen (15)
Type of cooling : | ONAN
Number of phases : | Three phase
Frequency 1| 50 Hz
Rated voltage B
1) Primary | 11kV
2) Secondary 1] 0.4kV.
Vector group symbol (by |:|Dynll
IEC designation)
C. Major River Crossings
Chukung 1170
Dingboche ;| 50
Thukla 1170
Power House 11120
Phortse 1100
Dole 1|70
Luza 1170
Machhermo 1|80
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mE Sl e

i

Pan—

Milingo | 100

Fungi Tenga ;1100

D. Poles for Overhead

Transmission During
Crossings

Type : | Galvanized Mild Steel Tubular poles

Total Length :[9m

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 01120 kg

E. Sub-Station

Type : | Pole mounted

Total Sets 114

Pole Type : | Galvanized steel tubular poles

Length of Poles 1|9m

F. Conductors

Type : | ACSRConductor (Weasel)

Code Name : | Weasel

Nominal Aluminum Ares, |: |30

mml

Specific Weight, kg/km :| 128

Resistance, ohm/km 1|95 A

Inductive Reactance 110345

G. Underground Cables |:|Poly Vinyl Chloride (PVC) insilated
armored aluminum cable

H. Distribution Box

Total Number 1| 80

Coordinate of DB (Lobuche) | : | X: 86.813247 °E;Y:27.957777 "N [North

most]

Coordinate of DB

{Chukung)

1| X: 86.871694'E;Y: 27.904166°N [North-

East Most]
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X 86715327E.Y:  27.002013°N[North-

Coordinate of DB|:
(Machhermo) West Most]
Coordinate of DB I X: 86.739166°E;Y: 27.830000°N [South.
(LawiSchyasa) Most]
System : | Double Door _
Size :[LXBXH=45cmX30cmX60cm
19 | Switchyard
Type : | Indoor, Single Bus Configuration, 11 kv
Dimension :13.55mX 632 m
Location : | Inside Powerhouse
_|Number of Consumers (HHs) (444
2 " | Beneficiary Households)
1 | Chukung 112
2 | Debuche HE]
3 | Dingboche 1| 86
4| Dole -114
5| Fungi Tenga 11
6 | LawiSchyasa 1112
7 | Lobuche 13
8 | Luza #13
9 | Mingbo 13
10 | Macbhermo 1| 102
11 | Pangboche 0|35
12 | Pheriche ;| 106
13 | Phortse 73
14 | PhortseTenga 29
15 | Shomare 1|19
16 | Thukla 112
17 | Tyangboche 0|7
18 | Worshyo 0|1
21 |Power and Energy
Type of Power Plant : | Run-of-river
_ Design Discharge 110.25 m¥s
Total Gross Head 1147187 m
-16-|Page
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n.
5 E Rated Net Head :[448.86 m
Installed Capacity 1| 911 kW
£ Total Annual Energy - [7,231,758.14 KWh
l 22 | !Project Cost Estimate
i Total Project Cost with VAT | : | NRs, 522,048,184.41
CostPerkW [ [~Rs. 573,049.60
b Net Present Value (@ 10% | : | NRs. 51,139,293.39
'l discount factor)
P Project rate of return ;| 11.84%
| Payback :[7.38 years
r BC Ratio 1] 1.11
él 23 | Construction Period : | 18 Months
(Source: CED 2021)
[l 2.5.2 PROJECT COMPONENTS
I-l Water of Cholunche Khola will be diverted by constructing a 12 m wide and
2.0757 m high diversion weir to generate annual average energy of about
[ 7,231,758.14 k'Wh. Entire major civil components of the project are site on/along
l the left bank of Cholunche Khola. The major civil components of the project are
{ discussed briefly as follows.
' 2521 HEADWORKS
[l The headworks of the proposed project are sitnated at about 3.5 Km upstream
from the confluence of Cholunche Khola and Imja Khola at Pangboche.
{' i)  Diversion Weir
A permanent concrete gravity fype weir is provided across the river to divert the
{' required flow through the intake. The length of weir is 12 m and its crest level is
fixed at 4423.57 m amsl. The bed level of river at upstream side of weir is 4422.00
EI m ams] and at downstream of weir is 4421.00 m amsl, The highest flood level at
weir is 4424,33 m amslwith discharge of 15 m%s at 100 yrs return period. The
L'l platform level for gates operation is fixed at 4424.83 m amsl. Upstrzam apron of
2m length is provided whereas downstream apron is of length Sm.

El {i5tseg ot Fond; Detailed Feauibility Study and Detailed Engineering Design Report of Amadsbiam Mini Hydro Sub Project.
A
{
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ii)  Undersluice
The width and height of undersluice provided is 1m and 1.3 m. The bed level of
andershiice is fixed at 4421.09 m amsl. The opening of undersluice is designed
to pass 20% of design flood discharge for weir.

iii)  Side Intake
The width of orifice is 1.5 m and height is 0.3m. The orificeis capable of diverting
0.30 m?/s of discharge which is 20% more than the design turbine discharge. The
invert level of orifice is at 4422.00 m amsl and the normal water level at intake is
fixed at 4423.37 m amsl. Trash rack is provided at orifice to prevent entry of
gravels and other floating materials.

iv)  Gravel Trap
The design size of particle to settle is 2mm in gravel trap. The length of gravel
trap is 8m, width is 1.5m and depth is 1.3m. The normal water level at gravel trap
is 4423.30 m amsl. Side spillway of length 6m is provided at gravel trap to spill
the excess flood discharge. The crest level of spillway is fixed at 4423 35 mamsl.
The size of flushing gallery provided at gravel trap is 0.4m x 0.4m. The outlet
from gravel trap is pressurized headrace pipe to the desanding basin.

v)  Headrace Pipe
Headrace pipe of diameter 450 mm and length 10m is provided to convey water
from gravel trap to desanding basin. The pipe is buried below the ground to
prevent the freezing of water during winter. The velocity in pipe is maintained so
that settlement of gravel particles will not occur inside the pipe. The pipe is of
mild steel with 4mm thickness.

vi) Desanding Basin

The design size of particle to settle at desanding basin is 0.15mm. The length of
basin is 26.5 m, width is 2.65 m and average depth is 2.30m. Additional depth is
provided for storage of sediments and freeboard, The inlet transition of length
5.70m is provided to maintain the steady flow at basin. Side spillway of length
7m is provided to spill the excess water in the desanding 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 1.95m, width 2.65m and depth
2.05m is provided to maintain the adequate submergence depth for penstock pipe.

-18-|Page
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Air vent pipe of diameter 100mm is provided at head pond to release the air
entered into the pipe. Fine trashrack is provided at head pond to prevent entry of
floating particles. The normal water level at head pond is maintained at 4422.87
m ams].

2,522 PENSTOCK PIPE, ANCHOR BLOCKS AND SADDLE SUPPORT

Mild steel penstock pipe of internal diameter 400 mm and length 2930 m is
proposed for conveying water from head pond to the turbine. The penstock pipe
will be buried in the ground with minimurm burial depth of 1 m. The thickness of
pipe varies from 4 mm to 15 mm. After bifurcation, two manifolds of 7.84 m
length and 200 mm internal diameter is provided.

Total 58numbers of anchor blocks are provided (including bifurcation and
branches) to restrain the forces generated at bends in the project. A total of 364
saddle supports in form of pads are provided at every 7m interval between two
anchor blocks.

2.52.3 POWERHOUSE AND TAIL RACE

i. Powerhouse
The powerhouse is located near Pangboche Village on left bank of Imja River at
an elevation of 3950 m ams! and is of surface type. It contains two units of
horizontal shaft Pelton turbine which drives two generators with total installed
capacity of 911 kW, The dimension of the powerhouse is 23.05 m x 7.5m x 6.5m.
The floor level of powerhouse is fixed at 3950.79 m elevation and the turbine axis
level is at 3951.50 m elevation.

ii.  Tailrace

The water form two units of powerhouse are conveyed to a nearby Kholsi through
combination of tailrace canal and pipe with the length of tailrace canal is 18 m
and that of pipe is 21 m. The bed slope of 1:200 is provided for tailrace canal.
Tailrace canal have width of 0.5 m and overall depth of 0.68 m. The canal is to
be constructed with stone masonry structure in 1:4 ¢/s mortar and is lined with 12
mm plastering with 1:4 ¢/s concentration on sides and with M20 PCC on base.
The diameter of pipe used in tailrace is 400 mm. At outlet portion, gabion and
boulder riprap protection are provided to prevent erosion of soil.
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2524 SWITCHYARD AREA

An indoor switchyard of 3.55 m X 6.32 mhas been proposed for the fransmission
of 911 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 Amadablam Mini Hydro Project.

2.52.5 TRANSMISSION AND DISTRIBUTION LINE

The transmissjon and distribution network are designed considering the following

load centers:
i 161 HHs with the demand of 1.5 kW per household and 42 HHs with 1

kW demand.

ii. 56 big hotels with the demand of 4 kW per hotel, 65 medium hotels with
the demand of 2.5 kW per hotel and 58 small hotels with the demand of
1.5 KW per hotel.

iii., 38 restaurants, with the demand of 1.5 kW each.

iv. 13 Social Institutions with the demand of 5 kW each

v. 2 hospitals with the demand of 5 kW each.

vi. 3 Snooker houses, 2 bakeries and 4 shops with demand of 1 kW each.
Further as a part of project, the power/energy to be generated at AMHP will be
evacuated and distributed to the proposed Khumbu Pasang Lhamu RM-4 through
a 63 km long transmission and distribution with 11kV transmission line and 1.1
kV distribution line with 400/230 V as distribution voltage.

2.6 PROJECT ACTIVITIES
2.6.1 PRE-CONSTRUCTION PHASE

» Consyltation with the relevant stakeholders;
o Detail design of the project components;
e Environmental and Social assessment;
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Preparation of bid documents and Selection of contractors for the
construction works;

Arrangement/acquisition of land for the project and establishment of
construction power;

Appointment of contractors and suppliers and organization of project
management group;

Generation license acquisition and Power purchase agreement, and
Financial closure of the project.

Obtaining required permits, including the final approval of EIA
Institutional arrangement to implement EMAP and conduct training

Settle issues of old existing Micro Hydro Projects

2.6.2 CONSTRUCTION PHASE

s @ e

-il;i_Page

Preparatory works: Land acquisition, hire required human resource,
Establishment of construction facilities and Arrangement of borrow area
of construction materials

Chvil works: Construction Activities of sub-project components
Hydromechanical works: Fabrication, transportation, erection and testing
of gates, trash racks, penstock pipes etc., Civil works for steel structures
and then the instailation works.

Electromechanical works: Equipment installation

Erection of Transmission Line

Commissioning of Power Plant

Testing and Commissioning of Power Plant

EMAP implementation and periodic reporting

Continuation of consultations with stakeholders and functioning of GRM

“2.63 OPERATION AND MAINTENANCE PHASE

Trial Operation/Staff training;

Defect liability maintenance;
Adjustments and provisions;

Final Bills and Completion Certificates;
Review of output;

Availability Declarations;

O & M Scheduling;
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2.7 CONSTRUCTION PLAN

2.7.1 LAND AREA

An estimated land area of about 5.287 ha is required for construction of the
project components and provisioning for project facilities (Table 2).

An estimated land area required for power generation component is about 0.74
ha, required for construction of the project components and provisioning for
project facilities (Table 2). Out of this, 0.58 ha is required for throughout the
project life and remaining for construction period only. Similarly, about 4.56 ha
of land is required for transmission and distribution line components of the
project (Table 3).

Table 2: Estimated Land Requirement for Power Generation and
_A guisition Time Requi

Headworks e =

. Life
2 Office, Powerhouse, Switchyard 0.085 Throughout Project
and Tailrace ’ Life
Penstock Throughout  Project
3 0.4 3
Life
Subtotal 0.582
4 Spoil Disposal Sites 0.025 Construction  Period
(1.5 Yr.)
Quarry and Borrow Sites Construction  Period
5 0.38 (1.5 Y1)
Workshop and Material Storage Construction  Period
6 0.08
(1.5¥r.)
7 Project camps 0.05 Construction  Period
’ (1.5 Yr.)
Subtotal : 0.155
EFE o ns S el e A &
{Source; CED 2021
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Table 3: Estimated Land Requirement for Power Transmission and
Distribution and Acquisition Time Requirement

= o a0 =

SN Component Land | Acquisition
: ] Area (Ha)

1 Underground Transmission/Distribution 455 Throughout
}l Lines : Project Life

2 Electric pole at river crossings 0.008 Throughout
1 : | Project Life
| Total 4.558
; (Source: CED 2021)
| 272 LAND TYPE
f More than 80% of the land required for power generation is grassland while
l I remaining is river deposit area (Table 4). Similarly, most of the land required

for the transmission and distribution is foot trails as all the transmission and

Table 4: Land Type Required for Power Generation

distribution lines will be underground (Table 5). All the land belongs to SNP.

=

Component Land | Land Type Land
SN Area Ownership
(Ha)
l 1 Office, Powerhouse, Switchyard 0.085 Grassland SNP
and Tailrace .
[I 3 [ Workshop and Material Storage_|_0.08_| Grassland SNP
3 | Subproject camps 0.05 | Grassland SNP
[ 4 | Penstock 0.4 | Grassland SNP
| | Spoil Disposal Sites 0,005 | Gressland/River | SNP
) Deposits
El 6_| Headworks 0.097 | River Deposits_| SNP
7 | Quarry and Borrow Sites 0.38 | River Deposits | SNP
Total 0.737

(Source: CED 2021)
Table 3: Land Type Required for Power Transmission and Distribution

S | Component Land |Land Type |Land
N Area (Ha) Ownershi
1 | Blectric pole at river crossings 0.008 Grassland SNP
2 | Underground Transmission/ 4.55 Trails SNP
Distribution Lines
Total 4.558

(Source: CED 2021
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2.8 PROJECT REQUIREMENTS
2.8.1 HUMAN RESOURCES

It has been estimated that about a total of 200 unskilled and 80 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)
will be assessed during EIA study as per different stages of the project.

2.8.2 CONSTRUCTION MATERIAL AND SOURCES

Estimated volumes 783.73 mPof concrete and stone masonry work of volume
287.53 mdare estimated to be required for the project construction. The main
construction materials and their estimated quantity are presented in Table 6.

Table 6: Estimate of construction materials

SN | Construction materials Quantity Source

1 | Cement (bags) 5,560 Factory

2 | Aggregate (m®) 600 Quarry Sites
"3 | Sand (m% 420 Quarry Sites
4 | Boulder Stone (m’) 1,100 Quarry Sites
5 Reinforcement Bars (ton) 47 Factory

(Source: CED 2021)

2.8.3 CONSTRUCTION SCHEDULE

The proposed AMHP will require an estimated time frame of about 18 months
for completion from the date of commencement to the date of commercial
operation (Annex VI).

2.8.4 ENERGY REQUIREMENTS

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. Altematively, a nearby micro hydro of 15 kW (Pangboche
MHP) can be used for required energy.

-24-|Page
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2841 TECHNOLOGY ANCILLARY FACILITIES

a} Technology
The technology used in the project implementation will be labor-intensive with
some mechanized works as the area is very remote and transportation of heavy
machine is almost impossible.

b) Site Access
Site access shall be provisioned by using existing trails from Pangboche to reach
to various project component sites. The details of the access trails are provided in
Table 7 hereunder.

Table 7: Site Access

SN | Description Length Width of trail | Remarks
1 | Pangboche to| 1.6 Km 4ft

Powerhouse
2 | Powerhouse to|3.25Km 4ft

Headwork

(Source: CED 2021)
¢) Project Camps

Two project camps (one each at headworks and powerhouse location) are
proposed to accommodate Contractor’s construction workforce as personnel of
supervising Engineers and the Employer’s staff. Camp at head works is located
at coordinates: 27°51'0.25"N , 86°49'2.63"E and that of Powerhouse is located at
coordinates: 27°51'12.58"N, 86°47'43.48"E. The camps will be constructed on
the left bank of the Cholunche Khola whereas the nearest settlement is located at
the right bank of Imja Khola. A careful assessment is needed in the EIA to
understand potential E&S impacts of the labor camp, its location, proximity to
settlements and the way workers will be managed.

d) Material Storage and Workshop
Material storage and mechanical workshops are located on the left bank of
Cholunche Khola both at headworks and the powerhouse location. Location Near
Powerhouse :27°51'12.93"N, 86°47'43.81"B, Location Near Intake:
27°51'0.27"N, 86°49'2.71"E

e) Quarry Site and Borrow Pits
Various probable quarry sites have been identified based on pgeological
investigation which is discussed below in Table 8.
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Table 8: Proposed quarry and borrow sites for AMHP -

SN

Coordinate

Dimensions
Length
(m)*Breadth
{m)*Depth(m)

Approxi
mate
Quantity
(w®)

‘Remarks

(geological
characteristics)

A. Intake
Area

27°50'56.52"N
86°49'6.15"E

70m*20m*2m

2800 m?

‘The quarry site is
heterogeneous
mixture of boulder,
cobble, gravel and
sand

B.
Powerhouse
Area

27°51'12.98"N
86°47'4421"E

80m*30m*1m

2400 m?

Alluvial soil
composed of loose,
subrounded to
rounded, gravel of
gneiss with sand
and silt

{Source; CED 2021)

Jf) 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. Coordinates
of plant near intake location is 27°50'59.94°N,, 86°49'3.24"E and that located at
powerhouse has coordinates: 27°51'16.69"N, 86°47'44.28"E 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.

2 Spoil Volume & Disposal Area
About 450 cubic meters of spoils has been estimated to be generated due to
excavation for project component construction. Two disposal sites are proposed
for the purpose all of which are on the left bank of Cholunche Khola (Table 9).
The EIA study will prescribe rehabilitation of spoil disposal sites considering
erosion prevention and aesthetic retention.
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Table 9: Proposed Spoil Disposal Sites for AMHP
. : Coordinate
SN | Location N B
1 | Intake 27°50'56.52" | 86°49'6.15"
Powerhouse 27°51'12.98" | 86°47'44.21"

h) Materials and Equipment Transportation
Materials and equipment will be transported to site by appropriate means of
transportation. As the project area lacks motorable road, air transport and manual
carrying of load porters and mules will be used.

2.8.5 OTHER ADDITIONAL DETAILS

(Source: CED 2021)

The proposed AMHP with an installed capacity of 911 KW will utilize a net head
of 471 m with design discharge of 0.25 m%/s to generate total average annual

energy 7,231,758 kWh (Table 10).
Table 10: Estimated Monthly Power and Energy Generation from the proposed
AMHSP
Numbers Turbine discharge | Net head Generation | Total
of capacity energy
Month | operating
days/ |m3/s m kW kWh
month
Jan 31 0.250 448.86 911 650,672.64
Feb 28 0.250 448.86 911 587,704.32
Mar 31 0.181 459.57 675 482,112.00
Apr 30 0.139 464.39 525 362,880.00
May 31 0.250 448.86 011 650,672.64
Jun 30 0.250 448.86 011 629,683.20
Jul 31 0250 448.86 911 650,672.64
Aug 31 0.250 448.86 911 650,672.64
Sep 30 0.250 448.86 911 629,683.20
Oct 31 0.250 448.86 911 650,672.64
Nov 30 0.250 448.86 911 629,683.20
Dec 31 0.250 448.86 911 650,672.64
Total annual energy generated (GWH) 7231.75
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CHAPTER 3: STUDY METHODOLOGY TO COLLECT DATA AND
INFORMATION

3.1 DATA REQUIREMENT FOR PREPARING THE REPORT

The study requires the baseline data on physico-chemical, biological, socio-
economic and cultural environment. Relevant data on the environmental and
social conditions of the project area will be collected bs'follows.

3.1.1 PHYSICAL AND CHEMICAL ENVIRONMENT

The following baseline data on physical environment Should be'included in the
EIA report are;

3111 CLIMATE

> Rainfall

> Temperature

¥ Relative humidity

» Wind velocity and direction
» Atmospheric pressure

3112 WATER AND WATERSHED AREA

> River

» Lake

> Watershed area

> Water flow and discharge
» Flood

» OQutburst of Glacial Lakes

3113 GEOLOGY

» Type of Rock and Soil

» Geological formation and structure
> Geological Risk

% Landslide and erosion

3114 LAND

» Topography and land stability
%» Land use and land cover
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3115 WATER QUALITY

> Surface (Cholunche Khola) and Drinking Water Quality

> Temperature, pH, conductivity, turbidity, total dissolved solids (TDS),
total suspended solids (TSS)), total hardness (as CaCOs), chloride content,
iron content, arsenic content, ammonia content, nitrate, dissolved oxygen,
biological oxygen demand, chemical oxygen demand and tota] coliform
count

3.1.1.6 AIR AND SOUND QUALITY
> Air Quality
» Sound Quality
3.1.2 BIOLOGICAL ENVIRONMENT

3.12.1 VEGETATION

> Forest Types

s DBased on Climate

» Based on Vegetation

> Forest Ownership; Forest Management And Conservation Status; And
Livelihood

> Species List
e Major vegetation

NTEPs

Invasive Species

Ethnobotany

Adquatic Species

e Species Status

Agro Biodiversity

Sensitive Natural Habitats and Biodiversity Hotspots

Socio-Economic Assessment

‘WILDLIFE

Details of Wild Animals
¢ Mammals

* Birds

e Reptiles

» Agquatic Life

v B vvv
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> Species Status
> Wildlife Movement
» Corridor and Habitat Status

3.1.3 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT

» Demography

Population

Birth and Death Condition

Gender

Age Group

Caste

Religion

Occupation

Households

Migration

Vulnerable and Mearginalized Population

» Education

Number and Type of Educational Institution
Literacy Rate
Educational Status

» Health and Sanitation

Health Status

Types of Disease

Condition of Health Institutions
Condition of Drinking Water Condition
Condition of Toilet

Condition of Waste Management

» Physical and Community Infrastructure

Energy Supply
Communication
Drinking Water
Market
Trrigation System
Industry/Factory

> Economic
o Employment/Occupation/Business

-30-I1’age

Land Ownership
Agriculture Production
Livestock Rearing
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» Income and Expenditure
» Other Production
» Water Utility
» Agriculture
» Recreation
o Others

¢ Upstream and Downstream Water Utility
» Culture

¢ Historical and Cultural Heritage
» Open spaces of cultural significance
o Religious Places
o Cultural beliefs, customs and traditions
» Language
e Local languages and speaking communities
» Mother tongue speaking community
» Festivals and other Practices
» Major festivals and Ceremonies
o Funeral Sites and Practices

3.2 METHODOLOGY FOR DATA COLLECTION

Data and information required for EIA will be collected through primary as well
as secondary sources. The data collection procedure includes the followings:

3.2.1 DESK STUDY AND LITERATURE REVIEW

Available useful data and information with the line agencies at the local, district
and central level shall be collected and reviewed. Possible sources of information
are District Coordination Committee (DCC), Rural Municipality, Sagarmatha
National Park (SNP) Office, Department of National Parks and Wildlife
Conservation (DNPWC), UNESCO, RAMSAR, Birdlife International, World

- Wildlife Fund (WWF), TUCN, ICIMOD, NTNC, other line agencies, related

NGOs and other project offices in the district. Topographic map, Geological map
and maps/information from the Department of Hydrology and Meteorology
(DHM) are the other sources of information.

Moreover, review of the pertinent legal documents such as Acts, Rules, Manuals,
Standards, Guidelines, and Policies etc. will also be carried out in order to analyze
the legal and policy implications of project implementation (refer Chapter 4).
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Additionally, BIA, EIA and IEE reports of the similar hydropower projects
(especially of the Dudhkoshi Basin) will be reviewed to take assistance in
developing study methodologies, identifying impacts and mitigation measures.
Hence, desk study and literature review will start at the beginning till the
completion of the EIA study.

For the cumulative impact assessment, review the relevant documents of existing
projects/infrastructure. The planning documents of new development
projects/infrastructure which are foreseeable in the near future will also be
reviewed.

3211 PHYSICAL ENVIRONMENT

Topographic and geological maps of the project area will be reviewed to collect
information about Soil fype, land use, topography, geology and other features.
Study of climate and air quality of the study area will be done by analyzing the
data of the nearest meteorological station and monitoring station. Meteorological
and hydrological data will be collected from DHM. 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 technical reports and data base of DHM ete.

32.1.2 BIOLOGICAL ENVIRONMENT

Secondary data on forest and wildlife will be obtained from publications of the
Ministry of Forests and Environment (MoFE), SNP and DNPWC office, WWF,
TUCN etc and other institutions and research papers.

3213 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT

District/Rural Municipality level socio-economic and cultural information such
as population of affected Rural Municipality, household size, male-female ratio,
infrastructures, ethnicity, schools, development activities in the project area,
festivals and cultural activities shall also be reviewed from Central Bureau of
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Statistics (CBS) publication, RM profiles, district profiles and other available
literatures.

3.2.2 FIELD STUDY

A multi-disciplinary study team comprising of environmental expert, biodiversity
expert, sociologist, hydrologist and geologist will visit the project site and carry
out field investigation through survey, inspection, observation and measurement
to collect baseline information on physical, biological and socio-economic and
cultural environments and identify possible issues including seasonal differences
such as water flow and aquatic fauna and impacts on environmental and social
aspects. Various participatory tools like focus group discussion, key informant
intetview, consultations with relevant stakeholders and interactions will be
employed to aid collection of relevant information. The collected baseline data
will be verified by citing standard references and evaluated before accessing
impacts on them.

‘When seasonal data would be required for more precise baseline study and impact
analysis but is difficult to collect through field study, such data should be
supplemented through secondary data collection.

3.2.2.1 PHYSICAL ENVIRONMENT

‘Walkover survey and field observation will be carried out to collect site-specific
information about physical environment of the project area. Geological
investigation will be made to explore the general geology, geomorphology,
geological features like discontinuities and possible geologxc hazard, land
stability within the project area. EoH{ype anQ s characteristics will be observed
Hirme Geldl mvestupation. Hydrological analysis will be conducted using the
method suggested by the GON Water and Energy Commission Secretariat
(WECS). Information derived from secondary sources will be verified with site
observation, site specific photography and consultation with local communities.
Walkthrough survey and field observation will be carried out to study and record
soil erosion prone area, landslide areas, and other geologically vulnerable areas
in the project surroundings (including specific project locations), which could
adversely affect the project activities during construction and operation phase.
Baseline data on existing pollution levels of water, air and noise in the project
area will be generated. Water samples from the Cholunche Khola and the drinking
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water in the project area will be collected and tested for 6 physical parameters, 9
chemical parameters and 1 microbial parameter (Table 11). Baseline data on
noise Jevel at the major construction sites such headwork and powerhouse sites
as well as major settlement areas will be meastred using a sound pressure level
meter (dB meter). Visual observations and analysis of presence of the sources
causing deterioration in air quality such as industries, quarry site, ete. will be
made and qualitative information on air guality will be prepared. Quantitative
data on air quality will be collected from secondary sources if available. Solid
waste situation of the project area will be studied through direct observations.

3222 BIOLOGICAL ENVIRONMENT

(a) Vegetation
Composition, distribution patterns and characteristics of vegetation and forest
types and sensitive habitat in the project area will be assessed from direct field
observations, systematic forest sampling (wherever applicable), transect walk
survey, photography, maps, interaction with local people and concerned
authority. The types of forest and management practices around the project area
will be studied and identified. Complete enumeration of the standing trees will be
carried out during EIA study in those component sites where tresses exist.
Diameter at Breast Height (dBH) and height of each of the enumerated standing
tree (>10cm dBH) within these sites will be recorded for calculation of loss of
timber and ecological values. In addition, systematic vegetation sampling using
quadrate method will be carried out to make an assessment of understory
vegetation in project area. For this, quadrate plot of 5 x5 m’and 1x1 m? will be
1aid out with systematic purposive sampling for shrubs including tree sapling and
herbs including tree seedling respectively. Canopy cover of the forest will be
estimated by visual observation. ClasiiFkation, measurement and caloulation‘of

g
AL T AR TR :

various parameters ofitrees. ill/be done.as per given methodolog
i Forest Regulation 2079/BS and community forestry inventory guidelines 2061

BS. Standard vegetation record checklists will be prepared and used during forest
measurement (Annex V). The unidentified plant specimens will be identified
with the help of various literatures (Polunin & Stainton, 1984; Stainton, 1988;
Shrestha, 1998; Press et al., 2000). In the case of unknown plant species, pressed
samples of twigs, flowers and/or seedpods will be prepared and identified with
the help botanical experts of the National Herbarium at Godawari, Lalitpur. Local
names as well as the use of all species recorded on the data-sheet will be noted
consulting with the local pecple. The data obtained from the sampling of the
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vegetation and sample plots will be quantitatively analyzed only for density,
frequency, abundance, dominance, basal area, standing wood volume and
importance value index, if applicable. These parameters will be calculated by
using standard formulae (Annex VI),

The forest vegetation assessment shall include calculation of forest loss at
different project components, total loss in terms of plant specim, total forest loss,
loss of Non—Tnnber Forwt Product  (NTFP) . and economlc ‘valuation of loss in

o

BS (Annex VII) Details of the m to be fell will be kept in the format given in
Annex 50 of Borest Regulation 20 79.BS.

Ethno-botanical information will be obtained by conducting Rapid Rural
Appraisal tools. The list of protected, rare and endangered species based on the
CITES Appendix, [UCN Red Data and Government of Nepal protected lists will
be enumerated in the field throughout the project area. Local people shall be
consulted regarding the local uses of the plant species such as medicinal, food,
timber, fuel wood etc. Commercially important plant species will also be
documented. Similarly, information on the protected floral and faunal species of
the project area will also be identified by tallying the species list with GoN
protected list and various intemational protection categories such as CITES
appendices and TUCN Red Data Book and will be described in the EIA report.

(b) Widlife and Birds

Direct observation as well as study of pug marks, fecal droppings, vocal sounds,
interaction with local communities etc. will be used to record the wildlife
{mammals and avian fauna) in the project area and their natural as well as critical
habitat. Birds will be observed with the help of binocular and identified using
standard key developed by Fleming (1976) and Inskipp (1985). It has been
reported that there are no records of herpetofauna and fishes in the area, but shall
be confirmed through consultation with local communities. Photography
identification will be applied while consultation with locals. This infofmation
will be venﬁed wlth SNP oﬂicm]s and SNP pubhcatlon such as management
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Key informant interviews will be taken for the information on crop and livestock
depredation by the wild animals, human wildlife conflicts, hunting and poaching,
activities in the project area and other relevant information.

(c) Protected Arens

Issues of threats, enforcement and management will be assessed through review
of management plans, observations made in the field, consultation with local
communities and park managers and local represemtatives. Particular focus will
be placed on the Outstanding Universal Values (OUV) of the Sagarmatha
National Park World Heritage Site.

3223 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT

Primary information on socio-economic environment will be obtained through
group discussion with communities, key informant interviews, onsite observation
and questionnaires and stakeholder consultations. All these have been planned
for basic health and sanitation conditions, educational, gender issues,
infrastructure facilities, water and energy related issues, customs, practices and
traditions with focus on community consultations, dispute settlement and
acquiring public information, and expectations from the project (Annex VIII).

Focus Group Discussions (FGD) with the peoples of the concerned wards (such
as buffer zone user’s group, women groups’ etc.) and local level agencies'will be
carried out to Gollect the iformation On general Sci fifigs of local sacioecopomic

Fequirements, crop diversity,and productivity.and solon.
Interviews (KIIs) and FGDs with women’s group (gender), school teachers
(education), CFUGs (Resource use) will be 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. The information and data collected
from the field will be processed and analyzed by using Statistical Package for the
Social Sciences (SPSS) and excel. These data will be used as baseline information
as well for the impact identification, prediction and evaluation.
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Table 11: Data Requirements and Methadology
Aspectol | pots Parameter Requirements MeiHods

_J--I :

Climate—Rainfall, Temperature, Relative
imidity, Wind Velocity and Direction

Type, geological
d seismicity,

ire Review; Field

Biclogizal
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ctof | Data Paraimeter Reguirements Mttods

e FGD ad Litermture review

inurab Bistoricaland | gy aRa e eview

3.3 GENERAL

The study requires the baseline data on physical, biological, socio-economic and
cultural environment. Relevant data on the environmental conditions of the
project area will be collected and assembled into concise description. Such
documentation should focus on those aspects likely to be altered through project
implementation and will include physical, biological, social, cultural and
economic environment. Source of all data and information given in the report will
be identified. If the source is field survey and specific methodologies used will
be given, and if source is published report or literature then standard reference
format will be used with reference list.

ru—
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CHAPTER 4: LAW AND POLICY

Government of Nepal has developed various acts, regulations and guidelines for
environmental friendly development activities. Similarly, WB has some
guidelines and requirements for EIA study. A brief review of the policy and legal
mechanisms shall be presented focusing on the provisions attracting the
implementation and operation of the project in EIA report. Moreover, an analysis
on the gap between national legislation and WB policies and EHS guidelines will
be done. The policies, laws, rules and regulations, and other guidelines and
directives, which will govern the undertaking of EIA, include the followings:

SN Acts/Regulations/Guidelines

1 Constitution of Nepal
2 Plans, Policies and Strategy
2.1 |Plan

2.1.1 | Fifteenth Plan (FY 2076/77-2080/81) (2019220 — 2623/24)

2.1.2 | Natjonal Environmental Policy 2076 (2019)

2.1.3 | Nepal Biodiversity Strategy and Action Plan 2071-2077 (2014-2020)

2.1.4 | Nepal Environmental Policy and Action Plan, 2050 (1993)

22 | Policy

2.2.1 | National Solid Waste Management Policy, 2079 BS (2022 AD)

2.2.2 | National Water Resource Policy 2077 (2020) AD)

2.2.3 | National Occupational Safety and Health Policy, 2076

2.24 | National Environmental Policy 2076 (2019)

2.2.5 | Renewable Energy Subsidy Policy,2073 (2016)

2.2.6 | AEPC Gender Equality and Social Inclusion Policy, 2075 (2018)

2.2.7 | Public-Private Partnership Policy, 2072 (2015)

2238 Land Acquisition, Resettlement and Rehabilitation Policy for Infrastructure, 2071
. (2015)

2.2.9 | Rural Energy Policy 2063 (2006)

2.2.10 | Hydropower Development Policy, 2058 (2001)

2.2.11 | Environmental and Social Safeguard Policy of AEPC, 2018

2.3 | Strategy

2.3.1 | National Energy Efficiency Strategy, 2075

2.3.2 | National Water Resource Strategy, 2058 (2002)

3 Act, Rules and Regulations

31 | Act

3.1.1 | The Act Related to Land 2076 BS (2020 AD)

3.1.2 | Environment Protection Act, 2076 (2019)

3.1.3 | Forest Act 2076 (2019)

3.1.4 | Land Use Act 2076 BS (2019 AD)
-39-|Page' )
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SN

‘Acts/Regulations/Guidelines

3.1.5 | The Act Related to Children, 2075 BS (2018 AD) -

3.1.6

Disaster Risk Reduction-and Management Act 2074 BS (2017 AD)

3.1.7

Local Government Operation Act, 2074 (2017)

318

Intergovernmental Fiscal Arrangement Act, 2074

3.19

Labor Act, 2074 (2017)

3.1.10

Act to Regulate and Control on International Trade in Endangered Species of Wild

3.1.11

Fauna and Flora Act, 2074 (2016)
Muluki Criminal Code Act, 2074(2017)

3112

Muluki Civil Code Act, 2074

3.1.13

Solid Waste Management Act, 2068 (2011)

3.1.14

Plant Protection Act 2064 (2007)

3.1.15

"Child labor (Prohibition and regularization) Act, 2056 (2000)

3.1.16

Electricity Act, 2049 (1992)

3.1.17

Water Resources Act, 2049 (1992)

3.1.18

National Parks and Wildlife Conservation Act, 2029 (1973)

3.1.19

Aquatic Animal Protection Act, 2017 (1 960)

32

Rules/Regulations

321

Forest Regulation 2079

322

Environment Protection Regillation, 2077 (2020}

323

Labor Rules, 2075 (2018)

324

Electricity Regulatory Commission Rules, 2075

325

Solid Waste Management Regulation, 2070

3.2.6

Plant Protection Rules, 2067 (20106 AD)

3.2.7

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

32.8

Conservation Area Menagement Rules, 2053

329

Buffer Zone Management Regulatjon, 2052

3.2.10

Electricity Rules, 2050 (1993)

3.2.11

Water Resources Regulations, 2050 (1993)

32.12

Mines and Minerals Act 2042 BS (1985 AD)

3.1.13

Himali National Park Rule, 2036

3.2.14

National Parks and Wildlife Conservation Rules, 2030 (1974)

4

Guidelines/manuals/Directives

4.1

Directive Relating to Licensing of Pawer Projects 2075

4.2

Hydropower Environmental Impact Assessment Manual, 2075 (2018)

4.3

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

4.4

Community Forest Inventory Guidelines, 2061 BS (2003 AD)

4.5

National EIA Guidelines, 2050 BS (1993 AD)

4.6

Guideline on Environmental &Social Risk Management (ESRM) For Banks And
Financial Institutions, May 2018

5

Working Procedures/Work Plan

5.1

Wildlife Friendly Physical Infrastructure Construction Directives, 2078 BS (2022 AD

-40'-|Pa_ge m
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SN | Acts/Regulations/Guidelines
52 Working Procedure for the Use of National Forest Area for National Priority Project
"~ | with Standards, 2076 BS (2019 AD)
5.3 | Renewable Energy Subsidy Delivery Mechanism 2073 BS (2016 AD)
6 Standards
6.1 itg;e, Gravel and Sand Extraction, Sell and Management Standards, 2077 BS (2020
6.2 | National Ambient Air Quality Standard, 2069 BS (2012 AD)
6.3 | National Noise Quality Standard, 2069 BS (2012 AD)
64 itg;dards for Emission from in-use and Imported Diese] Generators, 2069 BS (2012
6.5 ’Qrgégrance Limits for Industrial Effluents to be Discharged into Inland Surface Waters,
7 | World bank ESS Instruments
7.1 | Operation Policy
7.1.1 | Environmental Assessment EA (OP 4.01)
7.1.2 | Natural Habitats (OP 4.04)
7.1.3 | Involuntary Resettlement (OP 4.12)
7.1.4 | Physical and Cultural Resources (0P 4.11)
7.1.5 | Indigenous People (OP 4.20)
L] International Instruments
8.1 | The United Nations Declaration on the Rights of Indigenous Peopics, UNDRIP, 2007
8.2 | International Labour Organization Convention, 1998
8.3 | Convention on Biological Diversity (CBD), 1992
3.4 Concerning Indigenous and Tribal Peoples in Independent Countries, 1991
" __| Convention (No.169)
8.5 | World Heritage Convention, 1975
8.6 World Heritage Advice Note: Environmental Assessment (18 Nov 20 1.3): A step-by-
iy step guidance on environmental assessment for world heritage properties.
87 Convention on International Trade in Endangered Species of Wild Fauna and Flora
| (CITES),1973
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5.1

The EIA study is planned to be completed within a period of 5 months (Table
12).
Table 12: Time Schedule for EIA

CHAPTER 5: TIME, BUDGET AND HUMAN RESOURCES
TIME REQUIRED FOR REPORT PREPARATION

Activities

Time in Month

SD/ToR of EIA Submission

|| 2 ta

Approval of SD/ToR

1 2

3

4

w

Field Visit and Preparation of
EIA Report

Public Hearing

Incorporation the issues form
Public Hearing in EIA Report

EIA Report Submission

9

Submission of Final EIA for
Approval

*Note: It does not include the time taken by concerned authority for approval,

5.2

The estimated budget for the EIA study of the proposed project will be as per
agreement between Developer (Amadablam Mini Hydro Pvt. Ltd.) and consultant

ESTIMATED BUDGET

(EFI), and it has been estimated to NPR 795,000.00 for EIA study.

53 EXPERTS (HUMAN RESOURCES)

The EIA team includes multidisciplinary experts on different environment
domains (physical, biological and socio-economic and cultural environment) as

in Table 13.
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Table 13: Study Team and Qualification

SN | Name Expertise Academic Experience on
Qualification Environmental
Assessment (No.)
1 |Dhan Environment/ | MSc, Environmental | 40
B.Shrestha | E1A/Team Science
Leader
2 | Lokesh Physical ME, Environmental | 12
Sapkota Environment | Engineering
Expert
3 |Ramji Biodiversity | PhD- 20
Bogati, Expert Spatial Planning:
Landscape Ecology
and
Landscape Planning;
MSe, Zoology
4 |Heramba | Scocio- MA, 25
Adhikari | economic Sociology/Economics
and Cultural
Expert
5 | M Geologist MSc, Geology 17
Pursottam
Shilpakar
-43-|Page
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CHAPTER 6: ISSUES IDENTIFIED AND PRIORITIZED IN SCOPING
DOCUMENT

6.1 ISSUES IDENTIFIED BY STAKEHOLDERS

The issues identified by the stakeholders are summarized as below:
6.1.1 BENEFICIAL ISSUES

6111 CONSTRUCTION PHASE

i. Employment generation and skill enhancement
ii. Benefits for exposure of Jocal population to new technologies and
technology transfer

6112 OPERATION PHASE

i. Employment generation and skill enhancement
ii. Issues related to addition of 911 KW of power to local people
iii. Less pressure in forest for fuelwood
iv. Replacement of LPG
v. Retain of fertility of soil (Dung will be used for heating)
vi. Easier Life during winter

6.1.2 ADVERSE ISSUES
6121 PHYSICAL AND ENVIRONMENT

Construction Phase
i. Spoils and spoil disposal related issues

ii. Issues of Haphazard Stockpiling of Construction Material

Operation Phase
Stakeholders did not identify any negative issues on physical and chemical

environment,
6122 BIOLOGICAL ENVIRONMENT

Construction Phase
i. Pressure on forest for fuelwood
ii. Issues of non-timber forest products/MAPs
iii. Possible Risk of forest fire
iv. Illegal wildlife hunting and poaching

é_,\nf‘;
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v. Increased incidence of Human wildlife conflict
vi. Disturbance to wildlife movement

Operation Phase
i, Bird casualties due to electrocution and collision with transmission line

ii. Forest fire
6123 SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT

Construction Phase
1. Health and sanitation
ii. Occupational health and safety related issues
fii. Social-cultural conflict between local community and the outside work
force
iv. Issues relating to unsocial activities like gambling, alcoholism, girl
trafficking and prostitution
v. Stakeholder Engagement and information disclosure
vi. Issues of historical, religious, cultural& touristic important sites
vii.  Issues of tourist movement and accidents

Operation Phase
i. Occupational health and safety related issues of the power station

workers
ii. Public Safety Related Issues/Movement of people in dangerous places
iii. Issues related to benefit sharing of project
iv. Issues related to tariff of electricity
v. Management of existing micro hydro

6.2 ISSUES IDENTIFIED BY EXPERTS

Issues identified the experts are summarized as below:
6.21 POWER GENERATION

6211 BENEFICIAL ISSUES

6.2.1.1.1 Construction Phase

i. Employment generation and skill enhancement
ji. Benefits from community and social suppert programs
iii. Benefits from implementation of environmental mitigation programs
and benefit augmentation measures
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iv.

Increase in economic activities in the project area and associated
beneficial issues in local economy

v. Benefits for exposure of local population to new technologies and
technology transfer
vi. Utilization of local resources
6.2.1.1.2Operation Phase

i
il.

Employment generation and skill enhancement
Generation 0of 911 kW of power to local people

62.1.2 ADVERSE ISSUES

6.2.1.2.1 Physical Environment

Construction Phase
i. Change in Land Use
ii. Change in Topography
ifi. Change in landscape and OUV
iv. Possible Glacier Lake Outburst Flood (GLOF) and associated issues
v. Acceleration on Landslide and Soil Erosion
vi. Spoils and spoil disposal related issues
vil. Issues due to quarrying activity
vifi. 'Water Pollution and Increase in sediment Joads
ix. Noise Pollution
x. Soil Poflution
xi. Issues of Haphazard Stockpiling of Construction Material
xii. Solid Waste Generation
xiii.  Air pollution related issues
xiv. Change in Hydrology and River Morphology
xv. Loss of Top Soil
Operation Phase
i.  GLOF and associated issues
ii. Change in River morphology and possible microclimatic changes
ili. Management/final disposal of solid waste and waste water (both black
water and grey water)
iv. Change in water quality-
v. Noise and vibration at power house
w Soil erosion due to tailrace discharge
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vii. Issues of sediment flushing

6.2.1.2.2Biological Environment

Construction Phase

i. Loss of forest area

ii. Loss on forest vegetation and overall vegetation diversity and OUV

iii. Fuelwood during construction

iv. Issues of natural and critical habitat (wildlife and their movement route

and migratory bird movement route)
v. Issues of aquatic flora and fauna
vi. Issues of non-timber forest products/MAPs
vii. Possible risk of forest fire
viii, Wildlife hunting and poaching
. Increased incidence of human wildlife conflict
x. Issues of integrity of ecosystem and protected areas

Operation Phase
i Disturbance to the wildlife due to resident workforce

ii. Issues of rare, endangered, protected and threatened species of flora
and fauna
iii. Forest fire

6.2.1.2.3Socio-economic and Cultural Environment

Construction Phase
i. Land acquisition issues
i, Pressure on existing facilities, services and resources of the project area
iii. Health and sanitation issues
iv. Occupational health and safety related issues
v. Community health and safety issues
vi. Social-cultural conflict among local community and the outside work

force
vii. Issues relating to unsocial activities like gambling, alcoholism, girl
trafficking and prostitution
viii. Gender discrimination (issues of equal pay between women & men for
work of equal value)

ix. Issues of Grazing Land
x. Stakeholder Engagement and information disclosure
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Issues of Grievances Management '

Issues related to disturbance to community during construction

Child labour

Stress.on local resources & infrastructure

The pattern of uses of natural resources in festivals and religious rituals
(if any)

Issues of historical, religious, cultural & touristic important sites

Operation Phase

i
ii.
iv.

Occupational health and safety related issues of the power station
workers

Public Safety Related Issues/Movement of people in dangerous places
Issues related to benefit sharing of project

Issues relating to sudden release of water to downstream

6.2.2 TRANSMISSION AND DISTRIBUTION LINES
6.2.2.1 BENEFICIAL ISSUES

6.2.2.1.1 Construction Phase

i) Employment generation and skill enhancement
ii) Benefits from community and social support programs
iii)Benefits from implementation of environmental mitigation programs and

benefit augmentation measures

iv)Benefits for exposure of local population to new technologies and
technology transfer

6.2.2.1.2 Operation Phase

i) Employment generation and skill enhancement

ii) Generation of 911 kW of power and supply of clean energy to local people
iii) Electricity royalty to concerned authorities

iv) Promotion of conservation in SNP and Contribution to OUVs

v) Promotion of Tourism
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6.2.3 ADVERSE ISSUES
6.2.3.1 PHYSICAL ENVIRONMENT
6.2.3.1.1 Construction Phase

i) Possible Glacier Lake Outburst Flood (GLOF) and associated Issues
ii) Landslide and Soil Erosion

iii) Spoils and spoil disposal related issues

iv) Water Pollution and Increase in sediment loads

Operation Phase
i) GLOF and associated issues

6.2.3.1.2Biological Environment

Construction Phase
i) Issues of wildlife movement

ii) Issues of wildlife casualty

iii) Possible risk of forest fire

iv) Wildlife hunting and poaching

v) Issues of integrity of protected areas

Operation phase
No issue has been expected in biological environment due to transmission and

distribution lines.

6.2.3.1.3Socio-economic and Cultural Environment

Construction Phase

i)  Land Acquisition Issues

ii)  Pressure on Existing Facilities, Services and Resources of the Project
Area

iii) Occupational Health and Safety Related Issues

iv)  Public Safety Issues

v)  Hindrance to Tourist Movement

vi)  Social-Cultural Conflict Among Local Community and the Migrant
Work Force

vii) Issues Relating to Antisocial Activities such as Gambling, Alcoholism,
Girl Trafficking and Prostitution

viii) Gender Discriminstion (issues of equal pay between women &men for
work of equal value)
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ix) Stakeholder Engagement and Information Disclosure

x)  Issues of Grievances Management :

xi) Issues Related to Disturbance to Community

xii)  Possibility of Sexual Exploitation and Abuse/Sexual Harassment.

xiii) -Child Labour

xiv) The Pattern of Uses of Natural Resources in Festivals. and Religious
Rituals (if any)

xv) Isuues on Historical, Religious, Cultural & Touristic Important Sites

Operation Phase
i) Occupational Health and Safety Related Issues of Maintenance Workers

i) Issues Related to Benefit Sharing of Project
iii)Issues Related to Tariff of Electricity
iv) Management of Existing Micro Hydro

6.3 PRIORITIZED ISSUES

Prioritized positive and negative issues are given in Table 14 and Table 15
respectively.

6.4 JUSTIFICATION FOR EXCLUSION OF THE ISSUES IDENTIFIED BY
STAKEHOLDERS BUT NOT PRIORITIZED

All the issues raised or identified by stakeholders are prioritized.
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H

; ! CHAPTER 7: ENVIRONMENTAL IMPACT EVALUATION

1’ The study will identify and predict the potentially significant aspects and impacts
I during construction, operation and maintenance phase of the proposed project on

existing physical, biological and socio-economic & cultural environmental
domains. Generic impacts will be avoided and the impacts will have clear bearing
on the project activities, location and existing environmental component’s
sensitivity to change. Impacts will be discussed with quantified information of
likely changes, alteration and losses; and will be further assessed based on
characteristics of existing condition and sensitivity of environmental components
in physical, biological and socioeconomic and cultural domains. Adverse and
beneficial impacts/issue that are not identified or anticipated at this stage, if later
discovered during EIA study, will be duly incorporated in the report. Thus
identified and predicted impacts will be evaluated on the basis of National EIA
Guidelines (1993), based on the magnitude, extent and duration of the impact.
Experts’ judgments and experiences from the similar projects will be 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 or Rural Municipality level will
be termed as local (L) and which goes up to more than two Municipality or Rural
) Municipality will be termed as regional (R). Similarly, the impact which is
{ irreversible will be termed as high (H), which is in partly recoverable in long run
l 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
[ I 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 16).
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Table 16: Numerical scales as proposed in the National EIA Guidelines

E‘ Magnitude Score | Extent Score | Duration Score
i High/Major 60 Regional 60 Long Term 20
[I Moderate/Medium | 20 | Local 20 |Modium Term | 10
Minor/Low 10 Site-specific | 10 Short-Term |03

EI {Source: National EIA Guidelines, 1993)

8 The cun?ulaﬁve scores on this analysis h'ave been used to fiecide the significance

I of the impacts. Table 17 below depicts the cumulative score of level of

significance:
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Table 17: Cumiulative scores of levels of significance

Total scores Significance of Impacts
Uptod4 Insignificant

45-74 Significant

Bevond 74 Very significant

(Source: National EIA Guidelines, 1993)

Impact identification, estimation, ranking and evaluation will be done as per
given in Table 18.
Table 18: Impact Evaluation Matrix

Beneficial Impacts

Preconstruction Phase

Physio-Chemical

Biological

Socio-Economic

Cultural

Construction Phase

Physio-Chemical

Biological

Socio-Economic

Cultural

Operation Phase

Physio-Chemical

Biological

Socio-Economic

Cultural

Adverse Impacts

Preconstruction Phase

Physio-Chemical

Biological

Socio-Economic

Cultural -

Construction Phase

Physio-Chemical

Biological

Socio-Economic

Cultural

Operation Phase

Physio-Chemical

Biological

Socio-Economic

Cultural
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CHAPTER 8: ALTERNATIVES

Alternative analysis has been considered as an integral part of E1A study, which
involves an alternative way of achieving the objectives of the proposal. The aim
of alternative analysis is to arrive at a development option, which maximizes the
benefits while minimizing the unwanted impacts. The likely impacts of each
alternative will be assessed and compared in terms of adverse environmental

rl impacts and benefits, and the environmentally sound alternative will be
' recommended. Alternative analysis shall be assessed based on the following 5

===

aspects i.e. technical, financial, Administrative and environmental & social
ground. The study team will conduct alternative analysis considering the

following issues keeping these as an option:

4 No project option: The alternative analysis will be done on

implementation of project or without project scenarios.
Types of Project: Alternative analysis will be done based on different
types of project including solar, extension of rural electrification program.

& Use of Forest Area: Project will be designed in such a way to use forest

area in minimal, so its alternatives will be analyzed.

< Design of the project, Site, Technology and Operation Method:

Various design alternatives (diversion weir and intake, waterway
alignment Transmission & Distribution and powerhouse) shall be
considered and analyzed with a view to opt for the best alternative so as to
minimize impacts on environment and ensuring safety

Analysis of different alternatives of project component sitting could result
in recommendation of best alternative so as to avoid some of the significant
impact such as decreased number of trees to be clear felled, avoiding prime
cultivation land or major forest area, interference with the local trails etc.
If the project requires houses and property acquisition culminating to
relocation or resettlement of the people, location alternatives of the project
component shall be assessed to avoid resettlement as far as possible.
Alternative analysis shall be carried out for other technology such as solar.
The analysis shall be carried out based on secondary information.

Project implementation technology (mechanized, labor intensive, labor
based); process of proposal implementation (contractors, local labor
groups etc.) shall be assessed.

& Time Schedules: Similarly, project operation time shall be assessed in
_terms of whether it is round the year operation or seasonal operation.

ap saihg) - . T

LXXIX | Page




ToR far EIA of Amgdeblein Mink Hydrn Profect

+ Raw Materials to be used: Alternatives to different sources of energy
which would be required for project construction as well as for camps for
day to day living will be assessed and the best suitable energy (from
environmental point of view) will be recommended. Similarly, alternative
resources required for the project works shall be assessed including use of
local resources.

-58-|Page
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CHAPTER 9: IMPACTS MITIGATION MEASURES

To overcome any adverse impacts by the project, the team will suggest
appropriate site specific measures to avoid, reduce, mitigate, and/or compensate
for all evaluated impacts. The basic philosophy of mitigation is to outline
measures appropriate to mitigate the adverse impacts to the level required by
National Standards and Guidelines; or to reduce the impacts to what may be
considered as tolerable level, or as indicated by the National Standards where
available. Therefore, the proposed mitigation measures will be in commensurate
with the level of impact and compatible with the related existing laws of Nepal.
Measures will be proposed based on nature of environmental impacts and
components of environment that is affected, appropriateness and cost analysis.
Each of the identified adverse impacts will be evaluated in detail and cost
effective mitigation measures shall be suggested to avoid and/or minimize the
adverse impacts. The criteria of such evaluation will be included in the EIA
report. Furthermore, enhancement measures shall be proposed to enhance or
augment beneficial impacts due to implementation of the project.

Since environmental impacts may not need all four measures, specific measures
proposed shall be based on the nature of identified impacts and components of
affected environment. For Avoidance or Preventive measures proposed shall
ensure that their implementation or compliance will be ensured environmentally
sound project construction and operation. Orpanizational set up will also be
identified with responsibilities of each institution for the mitigation activities. The
cost for mitigation and enhancement measures will be provided separately for
both construction and operation stages for Physical Environment, Biological
Environment, Socioeconomic and Cultural Environment.

-59-|Page
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'CHAPTER 10: ENVIRONMENTAL MANAGEMENT PLAN

Environmental Management Plan (EMP) will be developed to ensire the
implementation of environmental protection measures and make project
environmental friendly and sustainable. It will include aspects that should be
implemented during construction and operation phases of the project detailing (i)
what to implement, (ii} when to implement, (iii) where to implement, (iv) what
technique/method to be employed, and (v) who is responsible.

Different alternatives of design and project site will be analyzed during feasibility
and detail project study report stage for avoidance and preventive measures. A
monitoring unit under Environmental Management Program will be established
to oversee the implementation and compliance recommended by EIA report.
Steps for necessary co-ordination that is required in implementing Preventive,
Avoidance and Mitigation Measures with — local, province and central level
institutions — as well as contractors, proponent, and consultant will be proposed.
Organization chart of the monitoring unit for implementation of the mitigation
measures, with a clear provision of mitigation will be proposed. Those mitigation
measures that can be or are part of contractual obligation for project construction
will be clearly identified; Mechanisms of ensuring implementation of those
mitigation measures as compliance of contractors will be proposed. In order
check if the contractors complied with the implementation of proposed
preventive, avoidance and mitigation measures, which fall under the
responsibility of the contractor a written agreement, will be signed with the
contractors.

The cost of mitigation and enhancement measures will be provided separately
differentiating into Construction Phase and Operation Phase for Physical
Environment, Biological Environment and Socio economic and Cultural
Environment. Enhancement measure will be proposed for heightening benefits
accrued from the project.

The broad EMP will be elaborated into a comprehensive environmental
management action plan (EMAP) considering the following:
1) Target (what is aimed to achieve through EMAP);
2) Actions:
— Blements of actions that construction contract or other assigned follow,
- Examples of specific action to be included (mitigation chapter / sections
will be referenced)
3) Monitoring and Reporting:
~ List of activities that require measurement and reporting
- Identification of — parameters, indicators, methods, location, frequency,
(relevant monitoring section will be used),
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~ Identification of reporting authority to whom to report and reporting
interval

4) Corrective Action and Reporting:

- Identification of incidences of noncompliance,

— In case of noncompliance, identification of responsible person of the
contractor to take necessary corrective actions

5) Reporting in case of noncompliance:

- Cause of non-compliance,

— Action to be taken for re-compliance,

~ Mechanism and necessary actions to ensure compliance,

6) Relevant legislation and standards to gbserve and follow.

L EMAP will cover the following:

» Spoil Management Plan,

» Pollution Abatement Plan (Pertaining to —Air quality; Water Quality and
Solid Waste),

» Construction Site and Temporary Facilities Rehabilitation Management
Plan,

» Terrestrial Ecology: Habitat Protection, Restoration, and Management
Plan,

» Occupational Health and Safety Management Plan,

> Emergency Preparedness and Management Plan,

» Public Health Safety Management Plan

» Project Information Management Plan

> Public Grievances Redress Management Plan

Furthermore, the EIA report shall also include Environmental Management

mitigation activity, the location of mitigation implementation, methods, time
schedule and estimated amount. The EIA report shall define organizational set up

{'I Action Plan (EMAP) with responsible agency/party to carry out environmental

to carry out these activitjes.
[l The EMAP matrix will be as follows:
Table 19: EMAP Matrix
E’I Positive Impact Augmentation Measures
oo Augmentati Implemen ;
: 1Sq f;g;x:;: on fgg}i e;;.l:;ﬂ tation Cost ImI p.l el q:Mg Remarks
EI Measures Time
Negative Impact Mitigation Measures
o, Implemen c
Mitigation | Implement : Implementing
Measures ation Site t;it:: e Institution Rsmarks
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CHAPTER 11: ENVIRONMENTAL MONITORING PLAN

EPR 2020 prescribes for a comprehensive environmental monitoring plan to
check the implementation of mitigation measures in the manner described in an
EIA report.

Environmental monitoring plan will form part of an EIA as it generates useful
information and improves the quality of implementation of mitigation measures.
Environmental Monitoring Plan will be prepared with respect to the
environmental parameters, monitoring indicators and monitoring methods,
location of monitoring, schedule of monitoring and responsible agencies or
person for monitoring. Monitoring parameters will be selected based on end-of-
pipe monitoring rather than ambient monitoring. The monitoring plan will also
include the estimated cost for monitoring. The monitoring plan will be prepared
covering Compliance Monitoring and Impact Monitoring and if necessary,
Baseline Condition of Monitoring. The parameters and indicators will be coherent
with the proposed mitigation measures and will be quantified as far as possible.
The monitoring methods may include observation, photograph, inspection,
interview, measurement, sampling analysis, and record inspection.

EIA reports shall contain plans for;

i)  Baseline Monitoring: To assess the changes in environmental baseline
conditions just prior to commencement of project construction with
reference to the baseline conditions provided in the EIA report.

ii)  Impact monitoring: To assess the changes (beneficial or adverse) in
the various component of the environment in comparison to the
baseline conditions. Also, impact monitoring would help to identify
impacts those may have been overlooked by the EIA study.

iii) Compliance Monitoring: To assess compliance activities of the
responsible parties (including contractors, employer, consultant and
other stakeholders) in complying the environmental protection matters
mentioned in the E1A report.

The baseline and impact monitoring plans shall indicate parameter, indicator,
schedule, location, and methods. Compliance monitoring plans shall indicate
parameter, indicator, schedule and methods. An end-of-pipe based monitoring
plan shall be developed rather than an ambient level monitoring. The cost of
monitoring, activities and manpower requirements to carry out the proposed
activities and organizational set up to carry out the proposed monitoring activities
shall be included in the EIA report.
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Table 20: Proposed Monitoring Plan Matrix

4 . Responsible
S. N. | Parameters Ven?ﬁable TR Schedule | Cost: | Monitoring
Indicators | Methods
Agency

Baseline Monitorin

[ I [
Compliance Monitoring
Irapact Monitoring

Ji ] S
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CHAPTER 12: ENVIRONMENTAL AUDITING

The environmerital auditing is the integral part of EPR, 2020. It obliges MoFE to
conduct environmental auditing two years after the commencement of service,
distribution and production relating to the implementation of 2 proposal. During
the study, an auditing plan will be prepared to assess the effectiveness of the
implemented mitigation and compensatory measures. The auditing plan will
describe parameter and indicators to be measured, the required sampling stations,
the frequency of sampling and methods and responsible authority to carry out
anditing. The rationality and objectives of conducting auditing programs will be
explained in the EIA report. The study will incorporate the cost for auditing works
including requirement of the manpower, The organizational set-up for
environmental auditing will also be suggested.
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[l CHAPTER 13: DISASTER RISK REDUCTION PLAN
P fl'hm may be various disasters such as landslide, flood, GLOFs and other natural

human' mduoedd:sastm TheEIAreportwﬂlcoverthedlsaster risk
“during “E,onstruchon ‘and operation of the. proposed project. It wﬂl
g ”? A nsk, gthese dl.sssters with proper plan. Thus disaster. risk reduction

RR)Epfan wi]l ‘be prepared to address the risks of disaster if found relevant
during EIA study.
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CHAPTER I4: ANNEXES

The report format will be as per Schedule 12 pertaining to rule 7 (5) of EPR 2020.
EIA report will also include relevant information, references, annexes, map,
photo, tables, charts, graphs and questionnaires, as relevant and applicable in the
final E1A report. The map of the project will clearly indicate all project activities.
The references material will be listed indicating Author, Date of Publication, title
of the material quoted, Name and publication or journal which is quoted, year,
volume, number and the page numbers. The proponent will conduct the public
hearing at the project site after the preparation of the draft EIA report in
accordance with the provision of the EPR, 2020 with evidence shown, The report
will include the executive summary in Nepali language. -

The following will be attached in the appendix of the final EIA Report:
» ToR of EIA, with Approval letter

Abstract of cost,

Environmental checklist and survey questionnaire,

Public notices,

Deed of enquiry (muchulka),

List of persons contacted,

Recommendation letters from Rural Municipalities and other Concerned
Organizations

Database on existing condition,

Meeting minute of public hearing meeting

Affected structure

"Drawings, Maps and Exhibits

Relevant Photographs

T g =1 X (R

B0 S0 0 @
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CHAPTER 15: EIA REPORT TEMPLATE

The report format will be as per Schedule 12 pertaining to rule 7 (5) of EPR 2020.
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Annex I: Company Registration Certificate
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li Annex II: Selection Letter of AMHPL

[— SCF LOAN NUMBER TF0A833§

' SCP GRANT NUMBER TFUAS332

I PROJECT AGREEMENT

| AGREEMENT dated APy 27~ 2019, entered into between INTERNATIONAL

: DEVELOPMENT ASSOCIATION (*World Bank™), acting not in its individus] capacity but solely

f in its capacity as an implementing entity of the Scaling-up Renewable Epergy Program (“SREP")

I under the Stategic Climate Fund (“SCF”) and ALTERNATIVE ENERGY PROMOTION
CENTRE (“Project ]mplemzming Entity") (*Project Agresment™) In connection with: (A) the

' Strategic Climate Fund Loan Agresment ("SCF Loan Agreement”) of same date between NEPAL
and the World Bank; and (B) the Strategic Climate Fund Orant Agreement ("SCF Grant
Agreement™) of the same date between NEPAL and the World Bank. The World Bank and the

Project Implementing Entity hereby agree a8 follows:
I l ARTICLE I— STANDARD CONDITIONS; DEFINITIONS

1.01, ‘The Standard Conditions, as defined in the Appendix to the SCF Loan Agresment for the
l Loan, and as defined in the SCF Grant Agreement for the Grant, (collectively “Standard
Corditions™) constituta en integral part of this Agreement.

1.02. Unless the context requires otherwise, the capitalized terms used in this Agreetnent have
the meanings ascribed to them in the SCF Loan Agreement (except for the purpose of the
Grant, the term “Borrower™ tsed in this Agreement is read to mean the “Recipient” und the
term “Loan™ is read to mean the “Grant”™) or the Standard Conditions.

ARTICLE II — PROJECT

2.01. ‘The Project Implementing Entity declares its commitment fo the objectives of the Projact.
To this end, the Project Implementing Entity shall carry out the Project in accordance with
the ons of Article 11 of the Standard Conditions, and shall provide promptly as

the funds, facilities, services and other resources required for the Project.

2.02. Without limitation upon the provisions of Section 2.01 of this Agreement, and sxeept as
the World Bank and the Project Implementing Entity ehall otherwise agree, the Project
implementing Batity shall carry out the Project in accordance with the provisions of the
Schedule 1o this Agresment.
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SCF LOAN NUMBER TFOASSY
‘BCY GRANT NUMBER TPRAS382

Project Agreement

(Privite Sector-led Misi-grid Entrgy Accoss Projest)

INTERNATIONAL DEVELOFMENT ASSOCIATION

weling a3 an implementing entity of the Sealing-up Renewable Energy Progm
under the Steategie Climats Fund

ALTERNATIVE ENERGY PROMOTION CENTRE

Dated A:??r‘\\ 2L 200
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301,

<2

ARTICLE Il —REPRESENTATIVE; ADDRESSES

202 The World Bank's Address is:

Association
1318 H Sireat, NW
Washington, DC 20433
United States of America
Telea: Facsimile:
248423(MCT) 1-202-477-6391
3.03.  The Projoct Implementing Entity's Address is:

Kbnmalasr Heights, Lelitpor, Nepa!
Post Box: 14364
‘Telephone: Facsimile;
+9771-5539390 +9771-5542397

5539391 5539392

The Project Implementing Entity’s Representative it fts Executive Director.




ToR for EIA of Aviadablan Mini Hlydro Profecr

AGREED st Kathawndu, Nepal, 2 of the day and year first above writeen.

Neme: Madhunudon  AdinlKovy
woe_ EM penktye Dtvackor
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IE Annex ITI: Technical Clearance Letter from DoED
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Annex IV: Generation License from RM
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Annex V: Consent Letter from MoFE for EIA Study
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Annex VII: Vegetation Survey Form

HERBS
Date; Time:
Plot No; Forest Name:
Area of the quadrate: Location:
Common Name of | No.of ; Coverage
SN Spdeiss Seplings Height %) Remarks

=R -mlen ol e -EF - u N RN N N R R R R m
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14

15

Date:

Shrubs

Time:

PlotNo:

Area of the quadrate:

Forest Name:

Locatjon:

SN

Common Name of
Species

No. of
Saplings

Height

Coverage
(%)

Remarks

X1V
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TREES

Date:

Plot No:

Area of the quadrate:

Time:

Forest

Location:

Name:

Common = No.
N | Name of DBH | Height

Saplings
Species ()

No. of
Seedlings

Crown
Coverage
(%)

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

" ! To for EIA of Amodshlas Mini Hydro Project
{- Annex VIII: Vegetation Characteristics Calculation Formulae
l Density:
.r. Density (No.tha) = ﬁx 100E e X )
Where,
f. 1= Total number of individuals
] A = Area of each sampling plot
! N = Total number of plots
l RelativeDensity (%) = z=X100..........ecc.. (i)
if' Where, D = Density of an individual species; TD = Total density of all species
I Frequency:
[I Frequency (%) = £x100 ........covrvrerrismn. (ii)
Where,
{

RelativeFrequency (%) = -,:;XIOO .............. @iv)

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

Coverage:

Coverage (%) =Cl......coviiisirvernrenncnnrnn (V)

Wheres,

CI = Coverage of an individual species in a sampling plot

RelativeCoverage (%) =12 X100............ (vi)

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

Importance Value Index:

VI =RD+RF + RBA or RC ... cve e suv e v (Vi)

‘Where,

RD = Relative Density

RF= Relative Frequency

RBA = Relative Basal Area (for tree)
RC=Relative Coverage (for shrubs and herbs)

Basal Area:

2
Basaldrea(m?) =%~ U 111
Where,
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d (m)= diameter at breast height of an individual tree
RelativeBasalArea (%) = %xmo."...;". (ix)

Where, TIBA = Total basal area of an individual tree; TBA = Total basal area of
all trees

Tree Volume:

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

TreeVolume = BA:H x)

Where, BA was basal area at 1.3-meter height, which is % where r is radius (in
meter) at 1.3 m height of the tree and H = height (in meter) of the tree (DoF 2061).
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fl Anriex VII: Vegetation Loss and Valuation
Name of Projeet:

[i ~ District:
Rural Municipality/Municipality:

l Area of Forest:

i T A

|i (a). Tress

li N R R

ok
=

(b) Poles

Diameter

(ineh) Refarks

BN | Species

-

(¢). - Sapling and Seedling
By | B | fmse | PERSOOL | g

O o o Y o e o o o o e e
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Annex IX: Checklist for Wildlife

WILDLIFE AND BIRDS

Name of Respondent: ............... . Sex:
o S TP Age: .. Yrs

TNSHOTHOR: (e S T e L A e Tt Position:
......... e PPt L R e < s e R

ID Number

Frequency
SN | Wildlife/Bird | Mammal/Reptile/Bird | Regular | Rare | Remarks
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LIST OF AQUATIC ANIMALS

Name of Respondent: .....................

....... o S Age..vivviennnnYrs )
Inghittion: o e R s e erns s el Position:
T Address:
...................................................... Location:
ID Number
Frequency
SN | Aquatic Animal Fish/Others | Regular | Rare Remarks
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Annex IX: Socio-Economic and Cultural Survey Form
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Annex X: Photographs

E Fogure 1: Chohunche Rwer Date: March 9, 2020
[ Place: Intake Area of Cholunche Khola, Pangboche
I Time: 2:00 PM

Figure 2: Weir, Grovet Trop |GT) ond Desiiting Bosin{DB) tocation

Place: Intake Area of Cholunche Khola, Pangboche
Time: 2:00 PM
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Frgure 3 Penstock Route

I Figure 4 > Penstock Route

Date: March 9, 2020

Place: Along the Proposed Penstock Route

through Left Bank of Cholunche Khola, Pangboche
Time: 1:30 PM

Date: March 9, 2020
Place: Along the Proposed Penstock Route

through Left Bank of Cholunche Khola, Pangboche
Time: 1:00 PM
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Date: March 9, 2020
[ Place: Along the Proposed Penstock Route and
E Power House, Pangboche
Time: 10:00 AM

Date: March 9, 2020
Place: Upper Pangboche
Time: 9:00 AM

e e e e el ol o e e e
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Figure B : Community interottion

Date: March 10, 2020
Place: Intake of Area of Cholunche Khola
Time: 3:00 PM

Date: March 8, 2020
Place: Pangboche Gumba
Time: 3:00 PM
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ANNEX VI: WATER QUALITY

B

IENCE & TECHNOLOGY

= NAST e T e
Environment and Climate Study Laboratory
Water Analysis Report
Mmtﬁ.
Sourcer Chotuncha khols
Location: Soiukiuwnt
Lab Code: 07308715
&N. [ Parameters [ Test Rexuits [ Standards #
ical Tosts
1 T (°C) 135
2. pH 3.05 6385%
3 Conductivity (uS/em) 2i 1500
3 Turbidity (NTU) 1.75 5(10)
5 Total Dissolved Solids ) 10.2%
6. Total Suspended Solids (mg/l.) 28
Tests -
kA Total Hardness (ss CaCO;) iz 500 mg/L
23 Chioride Contertt (mg/L) 284 250 mg/L
9. Content (mg/L) ).1 0.3(3) mg/L.
10 Arsenic Conters (mg/L) ND 0.05 mp/L-
1. Ammonis (mg/L) ND 1.5 mg/L
2, Nitmte (mg/L) 2 50 m
E _Dissolved Oxygen (mg/L) 16
14. | Biological Oxygen Demand (mg/il) |12
i5 Chemical Oxygen Demand (mg/L) ND
M iological Test
(16 | Total Coliform Count 207 [07100 mL
ﬂ“&‘mamwmmmm nmhmmwm&-:nm
Comments:
mmwmmmmmewmmﬂnmofm
Approved by
Dr. Tista Prasaj Joshi
Scigntific Officer
Nete

» mmmmnwmuuhu-mmmhwhm

L] mwﬁ&mﬁwumwkw-m&mnhmmﬂwmh wyod isi ey

mwm&mwaum

: Khumattar, Lalitpur, Nepal, GPO Box 3323 Kathmandu, E-mali: Info@nast.gov.np
e Telephone: 977-1-5547715, 5547720,56547721,6553132 Fax: +977-1-6547713
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Environment and Climate Study Laboratory

‘Water Analysia Report i
Date: 2078-08-16
Date Received: 2078-08-05
Received From: Khumbuy Pasang Lamu
Source: Pangboche drinking water supply
Location:
Lab Code: 078/08/17
[ Parameters | Test Results | Smndards ¥
M‘ Tesis
1 Temperature (°C) 135
2. pH 7.70 6.5-8.5*
3. Conductivity (pS/cm) 36 1500
4. Turbidity (NTU) 0.56 5(10)
S. Total Dissolved Solids (mg/L) 18.02
[ Total Suspended Solids (mg/L.) T
_ Chemical Tests ;
7, Total Hardness (as Ca0y) 18 500 ML
(8. | Chioride Content (mg/L) 5568
9. Iron y ND 9.3(3) llg[l_.
10, Ansenic Contert (mg/L) ND 005 mgl.
13 Ammaonia (mg/L) ND l@..‘n_myL
[ 12, Nitrate (mg/L) 2 mg/L
(13. | Dissolved Oxygen (mg/L) _ 8.08
14 Biol Demand 2.02
15. Chemical Oxygen Demand (mg/L) 52
16. [ Towl Coliform Coumnt >3001 [ 07100 mL

mqumw her Cusiity Stusibued, 2062 ND- Now- Detocied  »Oroster tian

*Thame Vioes show lower sod upper fimit () medera the: screpiabic valed ondy whes shienwtives s not svadble.
Comments:
mmmmmmmm«uﬂnWmmmwm

Approved by

/@"
Dr. Tista Prasai Soshi
Scientific Officer

HNotes.
¥ Theresly reders only 0 the peremetens tesed v the P d 3 e Jui ry Tor snah
» mm«nmmpammhunmnmmwmﬂmmumhuy
-&mmmnmmoﬁum

Addrees | Khumasiiar, Lalitpur, Nepsl, GPO Box 3323 Kathumandu, E-mail; Info@@nast.gov.np
Telephone: 977-1-5547715, 5547720,5547721,5553132 Fax: +877-1-65847713
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ANNEX VII: SOUND QUALITY
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ANNEX VIII: CHECKLIST USED FOR AGROBIODIVERSITY

Date: .
Name of Respondent:...........ooeeeieiiiveiininenaninn Sex:...... Ageiiinnin.. Yrsi. . ovidenins
Institution:.......0. . eiiiiiiiiiean, Position:..........oceueal Address:....eeiiiiiiiiiiiinnn
SN | Name of Uses
Plants/Crops | Food (Cereals/Pulses/Oil seed) | Fruits ‘Vegetables Spices
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ANNEX IX: CHECKLIST USED FOR WILDLIFE

\ .
WILDLIFE AND BIRDS ot
Namé of Respondent: . s rssrens SEXE mmrenions AZR: o Yr$
1D Number:
5 Frequency
SN Wikdlife/Bird | pammal/Reptile/Bird | Regular | Rare Pemaris

Note:
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_ , ANNEX X: HOUSEHOLD SURVEY FORM
ﬁﬂfﬂ?ﬂﬁ qH:
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ANNEX XI: SETTLEMENT INFORMATION FORM
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ANNEX XII: CHECKLIST USED FOR NTFPS

" Check List Dabe:
PLANT RESOURCES
SN : Name of plants Uses
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ANNEX XIII: NOTICE PUBLICATION FOR PUBLIC HEARING
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ANNEX XIV: DEEDS OF PUBLIC NOTICE AFFIXATION FOR
PUBLIC HEARING

w'gwm'gﬁq&ﬁn“

T THTEE

Khumbu Pasanglhamu Rural Municipality |
8 #uay T, e, IR, 9 7. Ry W X

‘Ward No. 4 Office, Khumj umbu, 1 No. Province, Nepal
T.4.:06% /050 ,.' fafr : o13/90/9%
94: 99 . "“
Y F?:,,M::: |

S aresew el g W R
fenim-c, FEwEY,
AFHAT WA AT |
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E-maik: kplrmegovernancewd{@gmail.com
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‘Sagarmatha Buffer Zone User Gmup,
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ANNEX XV: BROADCASTING CERTIFICATE FROM FM
~ RADIO
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ANNEX XVII: PUBLIC NOTICE FOR COMMENTS AND
SUGGESTIONS
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ANNEX XVIII: DEEDS OF PUBLIC NOTICE AFFIXATION FOR
SUGGESTIONS

. Khumbu Pasanglhamu Rural Municipality
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ThodmﬂEiAhdudesaspedﬁcdmptermimmmmimmydMams
nd Cuistanding Universal Values {see 7.1.1.9), which refers fo potential visual impacts
on the scenic values vm&stnoﬁmﬂmmmmfamsuchnﬂedmm
MuskDeef as well as aquatic flora and fauna, poaching, or reduced river
flow, invasive species and tourism revenus, are covered separately (7.1.1.7 Biological
Environment). Specifically, regarding the visual impact on the QUV of the property, the
measurss proposed to avoid forest areas, immediately rehabiiitate extraction/quarry
sites, and jocate transmission fines, distribution lines, and penstock underground, are
positive. However, information on the visual impact of other permanent structures such
as the reservoir, 100m Gabion 10 sisbilise the slops, intake, power house and siaff
quarters, is very limited. IUCN recommends that the World Heritape Centre request the
State Party to provide details in relation to the impacts and mitigation measures to
reduce the jong-term visual impacts of such structures.

The brief section referring to impacts on the SNP (p.77) raises the potential risk of
workers introducing invasive alien plants, increased risk of poaching, and a disruption to
ourism during the construction period which would “place en increased burden on
management and could also have a financial impact through reduce tourist park eniry
fees.” Although mitigation measures are proposed 10 address poaching, such measures
shouid also address the potential impacis of invasive species, as well as tourism and
revenus generation for the managerient authority and local communities.

Ragarding potential impacts of altered river momphology resulting from the project, the
EA outlines that thera would be reduced flow for around 3km and the diversion will
sventually result in “some jmpects on the downstream dewaiered zone. Low volume of

- ‘water is likely To increass the tempersiure in the dewatered zone. The change in flow.
during we! ssason Js not considered significant but in dry period (2 months) the flow will
be raduced which might cause adverse impact on river morphology.” it is unclear on
what basis the mitigation measure “fo maintain a minimum environmerdal flow of 50% of
ummmmwmmmmmdmm
is proposed, and RICN therefore also recommends that the Workd Heritage Centre
request the State Party o provide this clarification.

Regarding cumulative impacts, the EIA states the screening process concluded that a
cumulative impact sssessment s not necessary since there is no existing/planned
hydropower and firigation project in Cholunche Khola. However, the EIA also refars to
three existing micro-hydro projecis {Tengboche, Pangboche and Phorche) within the
project area. i is therefore unclesar whether there would be any cumulative impacis of &
new hydropowsar project when faking into consideration also the existing projects.

MMMMMhmdpomanmm
e.g. erosion, waste spoll and chemical management, it is crifical to avoid negative
IMmhrﬁm Ihmbrqmlyandhm(wldlhandbeﬂnmlmﬂiu).

;. wumm

 The EIA in WWMMMNI&WM‘ ’

c or energy reguirements, and while the energy gsneration from the project
hmbmﬂwbcaimddentskwmmdbumammuﬁhmlb
nonetheless important to demonstrate that the local communities are fully consulted on.

the overall project. IUCN recalls the importance of stakeholder consultations, particularly
with local communities, and of ensuring that free, prior and informed consent of the
mmmmmhmmmmmmmmmmmumm
outcomes of the consultations faed into decision-making.

213
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MmAmmmmmmmmpamammmmmm

“The new Guldance provides principles and practical tools (e.g. onbowtoidenﬁfy

-attributes of OUV) to support best-practice impact assessmeant and decision-making in

ralaﬁontowmd Heritage. Fuither guidance and tralning is also available through the
World Herltage Leadership Programme. -

8. Hydropowsr within the World Herltage property

Whilat noting that this project is a ‘mini-hydro’ run-ol-river project with a 941kW capacity..
nhmbmmmwmmmmmmmmrm
2023 which referred 1o the construction of a larger “30MW” hydropower project within

the proparty including “massive construction works”, Telling trees” and “a massive fire”,
MbmmmMW(ApﬂM)mmmem

_mmmmwmmmmum
{ __mummhmmmdmmwmbm

' pmpoﬂy ummh\wﬂﬂhmw

, - 53 In Decision 45 COM 7B,87 for ihe State Party to halt
mmumummwww
numnnmmmwmmm1mm)

"wmumwmmmmruhww
_ mmwummmmmam
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UNESCO’s Response on EIA of Amadblam Mini Hydro Subproject (911 KW)

1) Mitigation and Assessment of Alternatives

No Project Option

Figure 1 shows Sagarmatha National Park (SNP) boundary and Sub project location. Similarly
Figure 2 shows Sagarmatha National Park (SNP) boundary, Sub Project location and Load
Center boundary. A mini hydro power station at Thame, operated by Khumbu Bijuli Company
sells its electricity to Namche, Thame, Purte and Khumjung. This power generated from this
plant is not sufficient to be distributed to other parts of Khumbu Region. The load centers of
the proposed subproject are not accessible by national grid. At present, existing 3 micro hydro
plants (35 kW, 25 kW and 50 kW capacity) and some individual small solar home systems are
main source of electricity in the subproject area which cannot fiLTill mere lighting demand of
the households. These plants are not running in full Cancity, as all the plants are more than 10
years old, regular repair and maintenance is nee ey annually. Subproject area is a touristic area
in high altitude and the gateway of M. Fverest, the energy from these plants cannot fulfill the
space heating and indoor cooking electricity demand. For cooking purpose they are mostly -
dependent on high priced _PGs, kerosene and scarce fuel wood. The cost of petroleum fuel
increases by 200-300% in these regions compared to general market rates due to remoteness of
location. Subproject area is within the conservation area thus fuel wood is not easily available
for cooking and heating. Electrification through solar power and wind are not feasible in this

reason due to less energy yield and low battery life.

The proposed Amadablam Mini Hydro Subproject aims to distribute electricity in the vicinity
of Pangoboche, Dingboche, Chukung, Lobuche and Dole. A “No Project” option which
proposes a project location outside the national park boundary will not be financially feasible.
Overhead transmission line is not allowed inside the SNP region and underground transmission
line from project location outside the SNP boundary will result in a very high project cost.
Proposed sub project is itself costly (3 times higher than average project cost) compared to
other projects constructed in other parts of Nepal. The main reason for high cost is
inaccessibility to project location by road head and therefore high transportation cost. Even
costlier option will be choosing a project location away from load distribution center (NO

project option).
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‘Furthermore, there are no feasible alternatives outside the SNP boundaries to generate power

below I MW. Potent1a1 Rlver for power generat1on outside SNP boundary is Dudhkosh1 Rlver ﬁ
Power potentlal of Dudhkoshi RlVCl‘ is Very huge and there are several ongomg studles for.

hydropower development from this river. All the potential projects are in feasibility study stage

-and development of such large project will take significant amount of time (More than 10

years). Furthermore, due to the remoteness of our proposed load centers (Pangoboche,
Dingboche, Chukung, Lobuche and Dole) there are no concrete plans to develop a project
aimed at distributing electricity at this region. As mentioned above it will be very costly to
generate electricity far away from the load centers and then transmit the electricity via

underground transmission and distribution system.

Khumbu regions attracts thousands of tourist all over the world and recognizing the economic
importance of the this region, Government of Nepal, Ministry of Energy, Water Resources and
Irrigation, has allocated a subsidy of NPR 128,307,000.00 (21 % of Total Project Cost) for
this subproject through Alternative Energy Promotion Center (AEPC) . Alternative Energy
Promotion Centre (AEPC) is a Government institution established on 3rd November 1996, with
the objective of developing and promoting renewable/alternative energy technologies to meet
the energy needs in Nepal

SECF( https://www.nrepnepal.com/se-challenge-fund/) is a Viability gap based Sustainable
Energy Challenge Fund mechanism which has recently been established within Central
Renewable Energy Fund (CREF) of AEPC with the support from British Embassy Kathmandu
funded Nepal Renewable Energy Programme (NREP). The Nepal Renewable Energy
Programme (NREP) is a Government of Nepal Programme with financial assistance of the
British Embassy in Kathmandu (https://www.nrepnepal.com/). NREP aims to significantly
increase private sector investment in the distributed sustainable energy market. It is
implemented by the Alternative Energy Promotion Centre and a consortium led by DAI Global
UK that includes Winrock International as an implementing partner.

Amadablam Mini Hydro Project is eligible for SECF, Viability Gap fund (VGF) which
amounts to NPR 170,050,000.00 (27.48 % of Total Project Cost).

Although the project is costly, recognizing it economic value to the local Sherpa community

and the positive impact to the tourism sector in this region, all above mentioned efforts are
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made by the government and non-governmental agencies to make the project financially
feasible. Choosing an even costlier option to build a plant outside the national park boundary
will jeopardize the subproject construction efforts.

Subproject also proposes a feasible and reliable solution for energy supply to the local Sherpa
community residing on the subproject location. They mostly rely on the costlier fossil fuels.

Also the dependency on firewood would also be drastically reduced.

The subproject has also not proposed in construction of new road head to access the project
location. The high project cost is because all the equipment required for the subproject is to be

airlifted.

Furthermore, not even a single tree is cut down during project construction. Hence the

environmental impact is kept to the minimum.

Hence proposed subproject location is the best suitable alternative for providing electricity for

the proposed load centers.

2. Consideration of Impacts on HUV
Mitigation meastres for 100 m Gabion, Intake, Power house and Staff Quarter
100 m Gabion
* Native flora can be planted around and on the gabion structure
* Using creeping plant or ground covers, which can hide the gabion structure
e Selecting stones or filling materials that matches the colors and texture of the
surrounding landscape
e Avoiding materials that contrast sharply with the natural environment, which can also

reduce the visual impacts

Intake
* To mitigate the visual impact, implement a substantial landscaping plan utilizing native
vegetation surrounding the intake area

* Adding grasses, trees, and shrubs to the landscape can aid in blending the structure

Power house and Staff Quarter
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Design buildings with low,profil.es,_a'nd earth-toned colors to blend in with the natpfal
sﬁrrd}indings | S
Use Qf'mat‘:e:ﬁalis that match the local landscap_e"anfd: minimize the visual impact -
Conside_r “green roofs or living walls to 'fur_thér integrate the structures with the
surroundings

Plant native vegetation around the power house and staff quarters to create a natural

visual barrier

Mitigation measures for Impacts on SNP

Invasive Alien Species

Raise awareness about the ecological and economic consequences of invasive species
Provide education and training programs for migrant laborers about the importance of
not bringing or planting invasive alien plants

Develop and enforce landscaping guidelines that prohibit the use of known invasive
alien plant species

Promote the use of native plants in landscaping projects to enhance biodiversity and
ecosystem resilience.

There is a Nepal Army check post at Jhorsalle which is the entry point of Sagarmatha
National Park. A through check is done by Nepal Army to avoid the entry of any foreign
species (Alien Plants) inside national park. Through checking of porters, mules and
random body search for suspicious individuals is carried out by Nepalese army at the
check post to control poaching. It is also forbidden to take any flora, fauna or other
species from inside the national park. Hence all the migrant workers will also be

thoroughly checked by Nepal army at the Jhorsalle checkpost.

Tourism and Revenue Generation
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Establish financial support mechanisms, such as grants or subsidies, to assist local
businesses that may experience a temporary decline in revenue due to the construction
Implement a rapid response system to address any unexpected issues or concerns raised

by tourists or local communities during the construction period.




e Most of the components (Intake, Penstock, and Powerhouse) do not exist on the
trekking trail of the tourists visiting the Everest region. Construction at the project
location will cause no sound or visual pollution to the visitors.

® The transmission and distribution (T&D) cable lay outing has to be done on the trekking
trail. As only a minor section (1m longitudinal length out of 3m road) is to be excavated
construction signs will be kept during the working hours and it will be ensured that the
cable layout works do not affect the walking tourists. Furthermore cable lay outing is
also done during off seasons where tourist flow is minimum or almost nil to maintain

minimum disturbance during trekking season.

50% e-flow

According to “Directive on Physical Infrastructure Construction and Opgration in Conservation
Areas, 2065 At least 50% of the available monthly discharge should be released to
river/stream in order to generate electricity using river/stream in National Parks and
Conservation area. Hence, Amadablam Mini Hydro Subproject is planned to develop 911 kW

capacity releasing 50% of minimum monthly flow as per the directive.

Cumulative Impacts

The three existing micro hydro do not lie on Cholunche river. Furthermore these micro hydro
plants are running under capacity as they have crossed their designed lifespan (15 years). These
micro hydro plants are not able to fulfill the existing energy demand of the region. Due to lack
of reliable source of energy this region has relied on very expensive fossil fuel options (LPG
and kerosene) to meet their energy demand. These fossil fuels are not environment friendly.
Hence proposed sub project is the only project to be constructed along the bank of Cholunche
River, which provides a feasible solution for growing energy demand in the region with a
locally generated and reliable power plant. Its potential impacts on river, its water quality and
its users have been thoroughly studied and mitigation measures have been provided in the EIA

report.

3. Importance of Stakeholder Consultation
Environmental Impact Assessment (EIA) is prepared for Amadablam Mini Hydro Subproject
(911 kW) as per the requirement of Environment Protection Act (EPA) 2019 and Environment

Protection Rule (EPR) 2020 of Government of Nepal (GoN). In accordance to GoN legislation
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requirement Scoping Document (SD) and Terms of Reference (ToR) for EIA_sho’uld be carried
out after completlon of the prOJect screenmg

.Consequently, durmg the preparatlon of SD and ToR, a pubhc notlce ‘was pubhshed in the
national daily newspaperArthik Abhiyan”on 18/07/2078 (4 November 2021) to inform the
local ‘public and the stakeholders about the subprOJect' and  seeking
comments/opinions/suggestions and feedback as required by the prevailing law. The notice
was affixed at the public entities and circulated various organizations and institutions of the
subproject areas to gather comments/opinions/suggestions and feedback on the potential
adverse and beneficial environmental and social impacts of the subproject. After receiving the
comments/opinions/suggestions from local indigenous people and relevant stakeholders, the
SD and ToR for EIA were prepared. Approval for these documents was subsequently received
from Ministry of Forest and Environment (MoFE) on 19/08/2079 (5 December 2022).

In accordance with the approved SD and ToR of EIA for Amadablam Mini Hydro Subproject,
EIA report has been prepared conducting consultation with local indigenous people,
Sagarmatha National Park, NGOs, Women Groups, Buffer Zone Management Committees and
Department of National Parks and Wildlife Conservation (DNPWC). As provisioned in EPR,
public hearings were carried out at Upper Pangboche 18/10/2079 (1 Feb. 2023) with an
objective of obtaining comments/opinions/suggestions and disseminating information of
subproject. Subsequent to gathering of comments/opinions/suggestions from the local
indigenous people and other stakeholders EIA was prepared and submitted to GoN for its
approval.

Therefore, as per the GoN legislation provision, every effort has been made to ensure that local
indigenous people were consulted and obtained necessary approval before decision on the
project are made. The outcomes of these consultations have integrated into the decision making
process with the development of appropriate environmental and social management plans.
Regarding the Free prior and informed consultation (FPIC), GoN legislations do not explicitly
mention the FPIC, rather emphasizes consultation. As the subproject is supported by World
Bank (WB) and this Project/Mini Grid Energy Access Project (MGEAP) was approved from
WB before enactment of Environmental and Social Framework (2018). The applicable
guidelines for this project/ MGEAP are WB Operational Policies (OP) and Environmental and
Social Management Framework (ESMF) prepared for this project. The following table
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provides a review whether the subproject would require FPIC process as provisioned in WB

OP requirement;

o L Sl S
Impacts on lands and natural reso

to traditional ownership or. under customary

use

urces subje

of communities

ty
people are from indigenous people (Sherpa).

_____

In the subpojec area major

However, the subproject development activities
do not use or impact on a traditional or
customary land ownership by indigenous people.
Therefore, FPIC is not triggered in the

subproject's infrastructures area.

Relocation of Indigenous Peoples from lands
and natural resources subject to traditional

ownership or under customary use

The subroject does not trigger such relocation.
FPIC is not triggered in the Subproject’s

infrastructures area.

Significant impacts on critical cultural
heritage that is essential to the identity and/or
cultural, ceremonial, or spiritual aspects of
Indigenous Peoples lives, including natural
arcas with cultural and/or spiritual value such
as sacred groves, sacred bodies of water and

waterways, sacred trees, and sacred rocks

The subproject does not affect any critical
cultural heritage that would be specific to the
Sherpa communities in the area where
infrastructures will be built. FPIC is not

in the

triggered Subproject's

infrastructures area.

Use of cultural heritage, including knowledge,

innovations or practices of Indigenous

Peoples for commercial purposes

The Subproject's infrastructure components do

not make such use. FPIC is not triggered

5. Hydropower within the World Heritage Property

According to “Directive on Physical Infrastructure Construction and Operation in Conservation

Areas, 2065” GoN/MoF&SC, Clause No. 5, Hydropower plants with a capacity of less than 1

MW may be built within National Parks to provide electricity for local residents; but, they are

not permitted to be connected to the national grid. Therefore, it is intended to develop the 911

kW capacity of the Amadablam Mini Hydro Subproject in order to supply energy to 451 local
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~families in 19 local communities of Ward No. 4 of Khumbu Pasanglhamu Rural Municipality. -
situated inside the Natidnal' Park area. The plant will be operated in-iéoiated mode i.e. it is not

connected to national grid.

The distance of Amadablam Mini Hydro Subproject from Lukla to subproject site area via
Namche Bazaar is about 35 km and requires about 5 days to travel on foot. Also, distance from
Lukla to Chaurikharka is 9 km. Hence distance from Chaurikharka to Subproject location is 26
km. Regarding construction of “30 MW hydropower project, power will be connected to the
national grid, where, Clauses No. 5 mentioned above does not trig‘ged in this 30 MW ongoing

project.
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Figure 3: Map of SNP boundary and project location
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ANNEX XXII: STAKEHOLDERS MEETING MINUTES
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' ANNEX XXIII: AGREEMENT PAPER WITH EXISTING MICRO

"HYDRO
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ANNEX XXIV: INVOLVEMENT OF SNP OFFICIAL DURING FIELD
WORK AND PUBLIC HEARING
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ANNEX XXV: PROJECT LAYOUT IN CADESTRIAL MAP
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'ANNEX XXVII: SPECIES DISTRIBUTION MAP.
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Red panda Potential Distribution Area
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ANNEX XXVIII: COMMENTS OF DoED AND RESPONSES".

1. Written Comments/Suggestions. - -
SN | Comments Responses Remarks
Revise the license for including
‘1 | transmission line, "distribution and | Included in Annex I
hydropower : )
2 | Recheck the language of the report. Rechecked as possible and updated.
3 Brref Report in Nepali should be Attached in Annex III
included.
Recheck the recommendation from
4 | local level regarding the publication | Rechecked and updated -Annex XX
date.
TIeHH! AN FGE TSRS T BT
;| e Teteet R oty aPeET | g Ry ®M GUEN NgH | I
TEHENA ] 9 TG | fafy Rozo/qo/c W FEM W
. 'JTﬁQTﬁ (Annex XIX)|
6 | Proponent @8 Pvt. Ltd. T Ltd. @1 | Changed in whole documents.
7 | Update the name of Province Updated in entire documents.
8 | Impact of airlift Given in Chapter 7.1.3.1.1 (xvii)
9 | Add guidelines relating to UNESCO | Added in Chapter 4 (8.1)
Analysis of 3 alternatives is missing. . .
10 Give analysis indtabularfoi. Incorporated in Chapter 6 Table No.: 33
1 In legal rationality, add "national park" | Mentioned National Park in rationality
regard EIA approval from Ministry. (Chapter 1.3)
Area for Transmission lines 1is | Addressed in Table 9; No. of distribution box
12 | missing, area for transmission station, | and transformer box has been updated and
check its number. made uniformity.
. . Included map showing microhydo in report
13 1St}slc1)rvx\1’ r:éffg Eﬁlr)o in map and check (Map 10) and the issue in EMP has been
P addressed (Table 46)
14 | Check royalty distribution , revenue | , 440 ced in Chapter 7.1.1.2 (iii)
distribution to province level
15 ?pemfy land ownership in tabular Included Table 9
orm
16 Add technical team memb'er €8 | Added in Table 1
Hydropower and electrical engineer
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2. Written/Underlined Comments/Suggestions in Report

SN

Comments

Responses

Remarks

1

Recheck the language of the report.

Rechecked as possible and
updated.

Addressed
Comment 2

in Previous

2

Brief Report in Nepali should be
included.

Attached in Annex III

Addressed
Comment 3

in Previous

Clarify why the public notice of
public hearing was published in
National Daily Newspaper instead of
Local Daily Newspaper.

No Local Daily Newspaper
in the district

Aigel eleaT foi camly A
FHRH T 9§ |

YSNT T UHFET g
Feten Er FTET U
| g7 ffd Ro0zo/q0/5
AT GEAT R TIRUST
(Annex XX)j

Addressed
Comment 5

in Previous

AR ATARE G o
dEdSEd W AEIR 9
AaRE YT °EFH T4 EIA
HETITD! TETAT U a1 9 JE
B 94 A O SO S gedens
qrEagd N ST SAE,
MW, T gShhl I Wiae
A ¥ fwir sty s a9
EIA Y{daaTar g9eq o |

Addressed in Section 1.5

SD/ToR f¥a@d 97, MOFE 91 EIA
FEATT GeHdl 94, T UNESCO
oS WHIRERAT T8 EIA Riade-ar
P-HA T YA Th FT GUGHT
g TREATIE Eﬂ?ﬁf TR matrix
e 49 EIA Wddeaw! o
bl TIA TH |

Mitigation and  Assessment

Alternatives

of

Attached with the Report

Given in Chapter 6

Givenin7.1.3.4

Consideration of Impacts on OUV
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SN

Comments

‘Responses

Stakeholder Consultations

Given in 3.2.3/3.5/3.6

Remarks

New Guideline and Tool Kit for Impact
Assessment in a world heritage context

Hydropower within the World heﬁtége
property

Reviewed (Chapter 4: 8.1)
There is no any other
hydropower within the SNP till
NOw. ~ :

Project Eﬁ component wise Land
Table TG X Cadastral Map HI Project
Layout T | 'HTQ} Muck Disposal
Site, Quarry Site Map HT ECIcE |

Project E2) component wise
Land Table, Table 9 HI

RIS, Cadastral Map HI
Project Layout THIUI-

Annex XXV, Muck
Disposal Site, Quarry Site
Given in Map 7.

Landslide Hazard Map we& |

Annex XXVI

TL/DL Underground RG] ‘ﬂ@ﬁ
Muck Issue Seriously qH Proper
& Specific Mitigation Measure TG |

Addressed
7.1.3.1.1 (v)

in Section

10

ARNSATRNE ATTIH I a9 &7
AT T AT b THIE AST T
Y SR AT HA TAN S G @
qUq U0 gFEX 1§00 FH T

Addressed in Section 8.2
(SN 1.1.1)

11

Biodiversity Hotspot Mapping T
AT TIANC Critical Habitat
Arca Hid QT I8 € YEJA TEl
T

Habitat Mapping of Major
Wildlife (Snow
Leopard/Musk  Deer/Red
Panda) has been given in
Annex XXVII

12

Approved ToR HI  JEIFURT
issues/impacts qo qrE HU 4l

qua?rmqﬁm% TUD! Y
5 discard TRAT Y& 9 |

Attached with the Report

13

Change the Date (month) in front
page

Changed in Front Page

14

Recheck "there are no more OPs
rather ESS of WB" [Page 40]

As  the
commenced, OPs
functional and OPs
followed for the project.

project ~ was
-were

arc

15

Replace "World Heritage Advice

When the study initiated,
only the "World Heritage
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SN | Comments Responses Remarks
Nov 2013): A step-by-step guidance | Advice Note:
on environmental assessment for | Environmental Assessment
world heritage properties” with " | (18 Nov 2013): A step-by-
Guidance and Toolkit for Impact | step guidance ‘on
Assessment in  World Heritage | environmental assessment
Context" published in 2022 for world heritage

properties” was in existence,
although review of
recommended  document
was done.

16 Page Arrangement in Page 43 | Made Correction (Chapter
[Chapter 5] 5)

Recheck TUCN Red list (Table

171 21122123) pages3/sa Rechecked
How can yvou assure the low

18 probability of GLOF from Nare | Explanation has been given
Glacier? [Chapter 7.1.1.6.2 (i)-Page | in same Chapter.

74]
Survey License =1 TL & DL LIE .

19 Added in Annex [
AL I |

5 | P AR [Annex: XVII- | Amended the date (Now
Recommendation Letter] Annex XX)

3. Terms and Condition/Suggestions given in Consent Letter for EIA Study

SN | Terms and Conditions/Suggestions Responses Remarks

YAl ARASR] e Wa qedid  Aeaae
Flﬁa?ﬁ?l'm{ &l unesco Y Operational Guidelines, fog
IS TaT, TN HETADBT HHAT GheT TN T | A ddressed in
T qTimel e Bwr fasere TE fagyoy | Section 7.1.3.4

TR/ARTE W aRa g frasardt wecast avae
WUe! EaT FFHT T T AFET AT aaTa JE

FYHT Jeolg g T |
| ATATEROT YA HeAis FEUdT Widded SUL unesco, | AAddressed all the
comments and

X | WHCTIEWIH B T TS WiEEART AN FF G I | included in Annex
XXI

|
AR FEqAT TT&T WA AET e Fraferaet | Ensurred  the

S T TR Farers st g ey participation ~ of
? < U SNP Staff in each

T W wrlee HHAlEe, cAqed T GRiHl | activity  (Annex
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XVI), field study

‘SN | Terms and Conditions/Suggestions Responses Remarks
REFEEe T T WeRaEe 1 afvarg | XXIV) and taken
suggestions  from'
PR TR ITE X G X BRI A oA | Gp - (Annex
mqwﬁ%%aﬁmmmgﬁm/w affq | XXID.  All th(el'
o :: & concerns an

Sﬁ—@ iR w T ﬁ | suggestions were
included in. EIA

report
Ensured  during
scoping,  public
ARl e TRl T AXOEEHAT WA A | hearing  (Annex

¥ | T wewraell & sorareaom it wewiTen ghfeea | 0 during
EIG] | consultation at
Kathmandu
(Annex XXII)
ALTTH!  HUAT TEE WA T GBRAE
PUEeae IO WUSHT AT, QHITSE, Sad WHTe | Addressed  the
= 5 ¢ Ty | concerns and
. T ki )} Nt suggestions  (For

AIEWISUIEE Udaaah! e Aghl TUHl gHC]
|

eg. Table 14)

A AT &7 Feaegel THE AT (Ecological
Hotspot):rﬁ T AT 11"\"1: e |

Taken in
consideration

during study;
potential  habitat

distribution maps
were also prepared
and reviewed
(Annex XXVII)

FAETNT AegaT &l [Bfve REeuge weas R 9@
TopeTge HEY T qeaida ATETCAT Siae fafaedr T uy
FTATERITAT = TH A T QA9 Bebeqs! grle
W R TR T

Incorporated  in
Chapter 6 Table
No.: 33

AEATH AT FwAog, a qT AR o T Wi
ARgT T afad gewnl TRE dEsEeT @ fEwt
LA AT ATeraiTae T fafirer A swgaas
T AR T AASAEEeATs HEAl ABTAHD T T
B T UHT A6l T et Suee vty faega
FETAT T AAACE T ARG A AR

Addressed
issues
1/Section
7.1.3.2/8.2/Table
46)

the
(Table
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SN

Terms and Conditions/Suggestions

Responses

Remarks

FHAHH. T Tl ardrEaT  eaedqae  qSATHl JEara
AT T |

yEdlEad AT AT FA T Yeae TRuET
W Gps BT TR cisWETT THT TR T4
TR RSB SAFE Hdaa T/ FHET g I |

Given in Map 5

q0

AT [REfeRT @i Biodiversity Hotspot?q?f T TAHH
HETTA AU Y =, ageeg, T, T ararator
T YT Seadaee W @ dwe anfife, e,
g T YAdlcasds Fecad! GFaTl A AH
BT FH W1 FH THAHS TAF T T FHRTAT
3 a1 et emmd g 9 |

Incorporated  in
Chapter 6 Table
No.: 33

19

Frafrg BRI -R0EY HT AT X TR o TRH! SHFeq
AN ALTAT G |

Reviewed
accordingly.

R

AT Mp=ab! AR 570 F haherd AT
B BT IS R ART W a1 F7as-g WA
U303 TWT (5), Reeh Wbw Figew FermEe-
R03& ¥ (30) T WfEm@ s BT dive [EluRee
T o e wretey R - 06 Y HI HEHIH!
YT (F) THTIANT TANT T O SFee () Bl sqae
FIEY ATET EIEW UF 00§ T ACGETT  HET
FaamEet jo0s AgER FWH WEdTEA TSR]

AraEiT W YAl AeqaT g |

Reviewed
accordingly.

. Terms and Condition/Suggestions given in ToR/SD Approval

Letter for EIA Study

SN

Terms and Conditions/Suggestions

Responses

Remarks

AIATENT JHTE Hedish AeTaAD] Wﬁ‘—m’f qq
FAT dige g AWH o wHa aramEeid e
HETT WRAGTHT FFee MH 9 |

Incorporated  as
possible in EIA
report

o 3
FAGH AlCAUHT FARIEe ATIR THE q°qT Go1e
TYAIFIH] IUFEE HHaE BIH YEd THIS, |

L

Addressed
possible
report.

as
in EIA

YEdT BHFaIT AT YA GraHAT ararEaer 9d

g qur gveiud SO gFerud U, [FaE,

Will be followed
accordingly.
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SN

Terms and Conditions/Suggestions.

‘Responses

Remarks

A& e, wreTe T uRuEeeH! TfeuHr ueat T T
|-

T HR T TREIE IJooi@ WHT g |

Addressed in
Section 11.3
(Table 45/46)

TEAIE ATASHT A T Goieta] a1 Fed 3
FAIIRA HW TARA FAEEH! STaeaTT Had T HaA
T A U AN TAT Hodib HeqIT Fiiag a1
T TIAT Jeold § T |

Issues are
addressed in
Section 7.1.3.1.1
[(viil)/
(xii)}/Section
7.1.3.1.2
(v)/Section
7.1.3.3.1
(iii)/Section 8.2 [1.
Physical Env.-
1.1.12/1.2.4]

AT G [ediohd FEAT Tidaa qanis! Al
TRA e A eI Few TaRErn AR
P FrtausT YR @ a9 ImeT 998 T
FeuEEIE WHIET WY GHaH! Wewrll TRIgeRT
TR g BTG G TG I |

Addressed the
concerns  (Annex
XVI/ XXIV)

S GIARHT &bl qadeeds Ag-dicd i
WHRACEEH] TEAER Aed Wddgaar FHEer g
oig X o waceeEarEeT gqo a9 A e
T STTHAT & B BRI GEEET g el bl Jeold
TG I |

Minute in Annex
XVi and
Addressed the
concerns  (Table
14)

GEqEEY  aTaEg Y9E AEGTT YidaeT  ardraor

Y& YA 0§ T ARl YRV HaHEct 00 A
WUHT qaE] T A9 QU el AeAdshl W,
R¥3 MRTR0WE /08 /Y & ATATERINT THE Gedich
HEYIT e IFAT Jeolid Yol 0 qre R
TR 9 T |

Addressed
accordingly.

Ty R R dor 11l e gaarse!
Widwad g3 g |

Followed
accordingly
(Annex XX)

(10

AAECNT G FTTT WdoGTHT AR [aqE
SHEATI Gy SRS G T 99 |

Addressed in
Section 11.4
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ANNEX XXIX: COMMENTS OF MoFE AND RESPONSES

1. Main Comments and Responses
. ¥. | Comments Responses/Remarks
q TSR] SR SATreqep O SRAHT ferawwm Checked and updated all the land
s i o 91 | related information.’
EIA ¥£797 TEA 97 UNESCO 1 WH |
3 KElE] Hat HIL gEE TE 2 G T ;&(;a}ched with the Report as Annex
TS WAAGTH A TG A |
3 Construction time AT ATaIP HIAT AT YHIHT | Addressed in Concerned Chapter
I T qaA Jraee sl I g (8.2:2.1.3)
Water Test Report AT coliform Hi éi@'lﬂa
k't s e P T 5§ gh Addressed in Section 5.1.4.7 (d)
b Plantation I Calculation &1 Data ™ SIER! Rl Addressed in Section 8.2: 1.1.1
Freezingﬁ WIS Penstock Pipe HT AS issue
& | THT WHEEY] Tl_:f‘ﬁf T A7 &7 HFEAHTH! 99 | Has been addredded in Section 2.3
9E H T
e & i s qatr i, R0z B
b | FEE A FET TR U review TR Given in section 4.1 of Chapter 4.
Wi FATER T T
SR AUl HRa HGUHT YT TR | Addressed the suggestion in
[ Exact Calculate T W@ 99 | Daily @l Total | Section 2.4.2 with Table 5; Section
- = 7.1.1.1; Table 39 and other
< o | relevant places.
| PINEH HRW FT TE TIERT ST g Removed from the report
Executive Summary ¥ Text 1 Fagmr Theydr
0 |gT U (Lo% I GigT a Eiel gear g1 Corrected in the report
T s FEsg )
Household Survey AT TRTH! 3 A GARSY
19 q;fuse ey 22 | Addressed in Section 3.2.3
FGD MG Hd ST 9 TRGH! I8 {9 |
9R | KIS G ShiaeHT €97 aegid foiguat T 9 | Addressed in Section 3.2.3
FIE YT WUH! ST THA Text WG
. ST T AN g O, AR A T gnly Iretl,evanlt Acfi)Rules %ﬁd _
“ egulations have been written in
T ampfiq g9 _c\*'l'@ hil Chapter 4.
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%. 4. | Comments Responses/Remarks
¥ Social D@fa?ﬁ Caste/Ethnicity HT Frequency Total number has been included in
TGN percentage A TSB! TSAGT I the respective chapter-5.3.4
Social Data @V baseline AT Fd RMT &4 Project
9% | Affected Household & WA T consistency glagtgeléi‘i‘;;been PRESEnISHIES pei
TE AR T T |
Figure number code TRGI AHIHT :EEET PIRECE)
9% | R I® TR G=ATIT A (Text AT T Figure no. | Updated throughout the report
AT Uheydr)
The project area lies in SNP. There
R FeT bufferzone HT user group &L 0 are many settlements in SNP and
IoaE CH T ?I%Qﬁ SNP had made the provision of
1 N R bufferzone w buffer zone user groups for the
‘ﬂ‘:f ™ - locals residing inside SNP to
involve in conservation activities.
95 | Issue I title Vague:l'{T@ specific §7 T Made specific as possible
forgd TP e WIH WoHT TUgEERe
IR | TFEIYA TRUS! aifcidt ¥HT YidagT 9@y | Attached in Annex XXVIII
T 9
Construction material daily basis HT i )
RO | Addressed in 2.4.4
Yehe /I T 214l € ATIT T
Crusher Plant @€ Hid -g-@-q-r Eﬁ FTGT There is no plan for establishment
R9 ¥ e of crusher plants. Aggregate will
3 be prepared mannually.
I IR WP BT UM, 9. ¥, T Not Clear: annex 12 of EPR 2020
. is simply the EIA format; Review
RR | review TIRTT Text AT AT % Tl T of National Parks and Wildlife
Gellg] RE] Conservation Acts is in Chapter 4
= Y Already in Section 3.2.13 of
R3 | Rueh . M. Roaamesl 999 review Nl Chapter 4
RY | River W dumping 19 HU ARAUSH! T=aTST 9 33;:; is 10 such provision in
Male and Female will be equally paid YT Text T .. )
¥ ' Given in Section 8.1: 3.1.7
AR T SugTE g
R& ¥ T, T T Given in Section 8.1:3.1.1
iven in Section 8.1: 3.1.
Compensation'dvlf E3Y Joaid "Ti a1
e Saliant Features HT Dewatered Zone U T T 9 Add din Table 2
ressed in Table
I {HERHT UHedl g1
9 Site T i ! site Y " Quarry site TS, F rehabilitate
ua; ite L spoil disposal site coordinate
RG . ) P P THATE spoil disposal site U <@
TSeT % WHI I I o 3 3o
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%, ¥. | Comments Responses/Remarks
CSR ! @AM activities T budget allocate TReT There is no provision of CSR in
R & o the proposed project due to size of
SNISK project.
20 |EMPT Mitigation &1 ! [AERUTHT UHEIAT | EMP T Mitigation 1 TaeTsh!
T famT uweTdr wEw AiusT
3 Cl Mitigation ﬁ Text AT shall be done aﬁ- E!alqi Incorporated the comments
will be done TT€aT IS E%( throughout the report
2R | PPE will be provided to workers T ?ﬂg aq Addressed in 7.2.3
33 | Bird relfector ATAYAH TZ/TEHT U I T zzcs‘:;zry i pofesinriver
Workers @8 @id frequently awareness program
EX'S . - f.l Y progr Addressed in 8.2: 2.1.13
T B W WS A 9N
3X | EMP AT F5l T HU G UE Garsy T Given in Table 45/46
The report has clearly mentioned
Spoil TTE segregate TR T, & TH F Seoig | that spoils will be used for
3& - © rebahilition of quarry sites and
N excess spoils will be safely
disposed in spoil disposal sites.
Reviewed Forest Regulation
79 [FHammEet, R0 review'*'lfi T+ | dfgamar | (Chapter 4, Section 3.2.1); Not
20 FHTIRR TG review 9 IF clear about "GieaTeRT AT
N F4 1 Bl g
T AR Kox U P AT Text ToURGT
Els o3 N * | Corrected throughout the report.
IS 3 AT ASAB A9 SreaT spelling italize T _ _
3% 5 Corrected in same section
EIA Hydropower Guideline 2018 T mannual {7
¥0 | @# baseline data collection 1 AW firemgy |/ iready followed the mannual
- > ~> | while preparing the report.
¥ 9 a o N R Included i rtas A XXIX
. ncluded in report as’ Annex
WEICH! AN T EH P
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2. Comments and Responses (Post Raj Dhungana)

‘f’@éma% data table /T Source Iei®@ ™

%, 9.° "Comm'ents Responses/Remarks
9 e TR SRl el 'ﬂ@f@ b -Accepted:
R EHBII R T XLXVITAT ‘ﬂ'@ ‘ | Addressed the comments
3 R0 SR 10 00 . el Sl gt Corrected
Y G S
B AL I XX, &. 9 FhHD THEAT
¥ | WO AWK G¥al~g -R00 IAFE T GO TE Corrected
FIfs FFEfR aeihars AR
BT AU IS XXIL, &.R.3 AR, s
d Rkl W FIATELTHT @Qﬁ "FITHE-9" Corrected
R
U R &, 3.1.3 AHIF, A, T iEHids
ATAEHT El'(ﬂ'& WHTETRTHT direct impact zone T i
. indirect impact zone T T feaidar e Defined in ToR
T R T RS T w4
TS &, 3..3 G, ANMep, T Wiep s
EIWW'E( I ‘T&W HHs Survey, Focus Group
] ?;iii;s:%:;xfm :z;rv;:%:;m TﬁﬁHj—Is? - Addressed in Section 3.2.3
K AT 9T TTRAT €98 Seai@ TR [ =e &
HEaT grel fogal 9ia Seor@ g 9H
e é% TTSHAT data table AT Frequency TqE
o | Percentage WY UM T, WA Froquency |1 L LR v
T A data &5 Percentage T RUCEY %’@'I?‘::T o chapter-5.3.4
(4]
Q R geerm Tﬁm basically, hardly, majority, Incorporated the comments
nearly, some, approximately ST€dT generic word gergn | throughtout the report
q0 Addressed the suggestion
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3. Comments and Responses (Anil KC)
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SN | Comments Responses/Remarks
Environmental Flow/riparion release is 50% s t.he project site lies inside S.N P’. the % of
of monthly flow, it is good but why 50% of env1r§ixmf?ntal ﬂows.h e ?}? mtamkiS 0%0

1 | the average monthly flow, is it result of mor.lt i.’ ow(accor ing to 1he working
study or taken from any reference, cite some Pohc.y or Construction apd.Op eration of
where ’ Physical Infrastructure within Protected Area

’ (2009) .
Nepali Summary Language
Problems, "fhUshT &AT % =R~
2 IeETT IR T, TR T A Addressed in Nepali Executive Summary-7.2.1
2 s Xy
vE g3 i | _
T i 2
3 tI:kSrIjals32;;:;22?;1%?;:2;1(?:{] AiSobe Addressed in Section 3.3 of Chapter 3.
Why 16 parameters for water quality,
4 | NDWQS is taken as reference or what else? | Yes, NDWQS was taken as reference.
16 is focused, is there any other logics?
Coliform presence is significance, better to
5 | put remarks on it, though doesnot matter to | Addressed in Section 5.1.4.7 {d)
HP.
Sound dB is good but when. Self measured | Addressed the comments in section 3.2.1 of

6 | it would be fine to put the leg value (if Chapter 3; Leg could not be put at this time as
possible/data available). it was not considered during field.

- . It is beneficial because the site is already
Slope stability (7.1.3.4), how it became .

7 | beneficial, you may have missed something uns?able al.ld th.e site will be: made _ste.1b1e

in writing, please review during project implementation, so it is

? ) beneficial.
Similarly 0634 ha land, it mlss.ed pol HEand Addressed the comments in section 1.1.1 of
1600 plants per hectare here gives big figure . ) .

8 | so if calculated (0.634*1600=1015) would | Sction 8:2; Name of plants for plantation has
be easy to conside'r. If possible give some not been glven due to fact tha.t s may narrow
suitable name for plants for plantation. down the choice of plants while plantation.
Riverbed material extraction, shall be

9 written, will follow t_he government norms Addressed in section 2.4.4.
and standards and with consensus from
local level.

Impacts and effects of freezing and
Thawing, possibility of blokage of pipes,
obstruction of production can be issues
10 | missed, but if thesse are overcome by Addressed the issue in section 2.3
design standard, shall be reflected
somewhere as temperature is almost below
freezing point 9 month of the year)




4. Comments and Responses (Pritika Pushpam)
. 9. | Comments Responses/Remarks

S HRIRREE HEANT TR
U e TR fafer qen

9 -~ Addressed in 1.2.4 of Section 8.2
BB ATAT ATET ATaLAD
HEFET A Jeer@ TG O

) Ay 5= Is Given in Section 3.2.1

FARIHT GHAT FH B
3 ﬁw fﬂcq% ‘q%r{ AT o Addressed the comments in section 1.1.1 of
@‘H %S | Sction 8.2

N

Construction Material Wﬁﬂ'
Y | SMHR UfdaeT T map T Given in Section 2.4.4/5
table ATHT TIF TTHT

- 5|"\’EIEII§ AJL AMHT HIA | There is no heavy physical infrastructure

THT, wildlife friendly development in the proposed proposal. The
€ ) ’ laying of T & D lines. and Penstock pipe

infrastructure B&! {HT underground itself could be the wildlife

@ afe friendly infrastructure.

LR GG B

GGG g@ IR There is no-provision of crusher plants; gravels,
& i pebbles and sand will be collected, segregated

ST JUTSAT) JecT@ TEE mannually

T

 ENIGERELE This was mainly due to low population residing
k9 SOND

) in the area due to cold during the public
eI e KN Sk hearing time.
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ANNEX XXX: PHOTOGRAPHS
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o e o~ e AN S g . - .
Penstock Alienment and Powerhouse Site Khumbu Pasanglhamu RM-04, Solukhumbu
Date: March 9, 2020Time: 10 AM
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Meeting at Phortse, Khumbu Pasanglhamu RM-04, Solukhumbu/ Date: March 7, 2020Time: 6 PM
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Meeting at Pangboche: Khumbu Pasangkhamu RM-04, Solukhumbu/ Date: March 8, 2020 Time: 11 AM
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Penstock Alignment and Powerhouse Site Khumbu Pasanglhau RM-04, Solukhumbu
Date: March 9. 2020Time: 10 AM (Photo Source: DFS Report)
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Participants of Public Hearing at Pangboche Gumba. Khumbu Pasanglhamu RM-04. Solukhumbu. 2079/10/18. 10 am
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