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Executive Summary
1. Background

The proposed proponent of the Bharbung Storage Hydropower Project is the Department of
Electricity Development (DoED). The proposed project is located in Ward Nos. 4 and 5 of
Chharka Tangsong Rural Municipality and Ward No. 1 of Kaike Rural Municipality in
Dolpa District under Karnali Province, Nepal. The proposed intake of the project lies in
Ward No. 4 of Chharka Tangsong Rural Municipality, the inundation area is in Ward No.
5, and the powerhouse and tailrace are located in Ward No. 4 of the same rural municipality
and Ward No. 1 of Kaike Rural Municipality. Similarly, the intake and powerhouse of the
proposed Tatu Khola Hydropower Project are located in Ward No. 4 of Chharka Tangsong
Rural Municipality.

The Department, under the Ministry of Energy, Water Resources and Irrigation, is the
responsible authority on behalf of the Government of Nepal for implementing the overall
government policies and plans related to the electricity sector. This department is
responsible for issuing permits for electricity generation and distribution through a one-door
system, promoting the private sector in electricity generation, enhancing their participation,
and regulating hydropower projects as a regulatory body. Geographically, the proposed
project lies between 28°50'45" to 28°55'45" North latitude and 83°03'30" to 83°22'15" East
longitude.

2. Rationale for Conducting Environmental Studies

According to Environment Protection Act, 2076 clause (3) of sub-clause (1) and
Environment Protection Rules, 2077 schedule-3 Rule (cha) Energy, Water Resources and
Irrigation, sub rule (1) Hydropower generation for more than 50 MW (ka) and Rule (ka)
Forest Sector, sub rule (5), it is mandatory to carry out an Environmental Impact Assessment
(EIA) for the construction of hydroelectric projects. The proposed Bharbung Storage
Hydropower Project (BSHPP) has an installed capacity of about 328.1 MW and using forest
area of 697.44 hectare thus, requiring a full-fledged EIA report to be prepared and should
be approved by the Ministry of Forestry and Environment.

3. The Project

Two hydropower projects have been proposed under this project in which there are
Bharbung Storage Hydropower Project (BSHP) (325 MW) and Tatu Hydropower Project
(THP) (3.1 MW). The proposed BSHP is proposed on the Bharbung River and the THP is
proposed on the Tatu River. Both Tatu Khola and Bharbung River are glaciers fed river. In
order to increase the production capacity of the BSHP, THP is also proposed along with this
project.

4. Study Methodology

The Environmental Impact Assessment (EIA) study was initiated in accordance with the
approved work schedule of the project, through the review of project-related documents,
relevant policies, acts, regulations, guidelines, and reference materials. Detailed studies
were conducted using profiles published by Dolpa District and the affected rural
municipalities, the feasibility study report of the Bharbung Reservoir-based Hydropower
Project, and various documents published by relevant government agencies. During the
study, both published and unpublished reports related to the project were reviewed.
Furthermore, an assessment of the physical, biological, social, and economic environmental
indicators within the project area was carried out. Methods such as physical environmental

fAga A @9rr viii




ST TARTITEH Aedldgd s, 376,90 #.dl FIAETNT FHT HedlgaT Fidda+

surveys, wildlife, aquatic, and vegetation surveys, questionnaire surveys, group discussions,
and checklist surveys were used for the study. Public discussions, public hearings, and group
consultations were conducted in coordination with concerned authorities and stakeholders.

5. Reviewed Legal aspects and Compliance

A number of over-arching and sectoral policies, legislations, and guidelines of the
Government of Nepal are attracted by the project, which have been reviewed in the context
of the project development. Related Plans, Acts, Rules, Guidelines, International
Conventions and Standards are described in detail in Chapter 4 of the report.

6. Baseline Environment

The proposed project is located in Dolpa district, which is geographically known as the
largest district in Nepal. In the project area, high grade metamorphic rocks such as
calcareous gneiss, gneiss, marble, schist and rock belongs to Tibetan Tethys Sedimentary
Sequences such as limestone and shale rocks are present. Bed rock of limestone interbedded
with slate was observed in the dam area and gneiss found in the high Himalayan area was
observed in the powerhouse area. Dolpa district has a temperate and alpine climate with
maximum temperature reaching 22° Celsius in summer and minimum temperature of -10°
Celsius in winter. Dry climate is found in most parts of the district. According to the
statistics of DHM, the average annual rainfall in the Bharbung river catchment area is 359.3
mm and the average monsoon rainfall is 276.6 mm. Similarly, the average annual rainfall in
Tatu River catchment area is 363.74 mm and the average monsoon rainfall is 239.75 mm.
The design discharge of the Bharbung Storage Hydropower Project is 55.3 cubic meters per
second, while the design discharge of the Tatu Hydropower Project is 1.12 cubic meters per
second.

The project area does not lie in any protected area of Nepal. The BSHPP area extends from
2690 masl at Powerhouse (Tail water level) to 3427 masl at Headworks (dam crest
elevation) and THP area extends from 3506.5 masl at Powerhouse (Tail water level) to 3839
masl at Headworks (weir crest elevation). The major vegetation types found in and near the
various structures of the project are as follows: Dhupi (Juniperus spp.), Gobre Salla (Pinus
wallichiana), Loth Salla (Taxus baccata), Bhote Pipal (Populus ciliata), Khanbu (Prunus
dividiana), Gurans (Rhododendron spp.) etc. In the surveyed locations, the density of trees
and poles was 145 and 1075 per hectare respectively. Similarly, 4000 seedlings and 2500
saplings per hectare were found in the sample plots surveyed.

A total of 7 species of mammals including Eurasian Wild Boar (Sus scrofa), Jackel (Canis
aureus), Common Goral (Naemorhedus goral), Jungle Cat (Felis chaus), etc. were recorded
in the project area. Similarly, 26 species of birds including Chukar Partridge (Alectoris
chukar), Kalij (Lophura leucomelanos), Rock Pigeon (Columba livia), Large-billed Crow
(Corvus macrorhynchos), House Sparrow (Passer domesticus), Oriental Turtle-Dove
(Streptopelia orientalis) etc. were recorded in the project area.

During the field study, 65 species of macroinvertebrates of 8 family were collected in 5
Sampling Stations of Bharbung river. No any species of fish were found during sample
collection in Bharbung River and Tatu River in Baisakh and Jestha using cast net.

The total population of project affected 3 households is calculated as 34 of which 14 are
males and 20 are females. The average household size of the surveyed households is 11.33
persons. In terms of the caste/ ethnicity, Gurung/Buddhism has the highest population.
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Firewood is the major energy source used by the affected households. Dunai is the major
market place for the local residents. In the project-affected area, mainly wheat, safflower,
wheat, barley, potatoes, beans, and apples are produced. Similarly, in this area there is a
tradition of rearing chauri, yak, sheep, goat, horse and chicken. A total of 0.75 hectares of
private land will be required for the project.

7. Alternative Analysis

During the construction and operational phases of the proposed project, the analysis of
alternatives is considered an integral part of the EIA study to ensure environmental
friendliness and sustainability. In the process of alternative analysis, special attention has
been given to technical feasibility, economic cost-effectiveness, and environmental
sustainability. Upon evaluating the geographic conditions of alternative project sites, the
proposed site and design option have been considered the most favorable from both
environmental and economic perspectives. While analyzing the alternatives, all possible
options were evaluated in terms of energy production, technical and financial feasibility,
and environmental concerns, and the most suitable alternatives were selected. According to
the comparative feasibility study report, although Alternative 11 (D1PH2) has slightly higher
total investment costs compared to other analyzed options, it is the most appropriate choice
because it offers greater energy output along with higher installed capacity. For the Tatu
Hydropower Project, it can be included as a separate hydropower project under Alternative
Il (D1PH2), which will increase energy production and, according to the preliminary
financial analysis, will remain economically neutral within the overall project.

8. Environmental Impacts, Enhancement and Mitigation Measures

During construction and operation phase, the project will provide employment opportunities
to 500 and 60 people respectively and priority will be given to local people according to the
skill and strength. Additionally, the presence of workforce will provide subsidiary business
opportunities related to provisioning and recreations to the local people. During operation
and maintenance, it will provide permanent employment opportunities to local people.
Above all, it will generate 915.935 GWh energy annually and help to minimize the energy
import of the country to some extent. The government will get additional benefit from
royalty and revenue. The GoN will benefit from additional income in terms of revenue and
royalty which will be shared for the development of affected area. Project has allocated
0.5% (NRs. 46,09,72,853 ) of total project cost as a Community Support Program (CSP)
and different infrastructure and service supports and training programs will be provided by
proponent.

A total of 698.19 ha of land will be acquired permanently and temporarily for the project
and will be changed to another land use for project implementation. The construction works,
transportation and handling of construction material, excavation, drilling, blasting use of
heavy equipment, operation of crushing and batching plant, etc., will emit significant
amount of dust and emissions causing air pollution during construction phase. The impact
on physical environment during operation phase is related with the reduced flow of water,
solid waste form residential camp and camp wastewater management.
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While cutting slopes, excavation will be carried out in a well-managed manner to prevent
landslides and soil erosion. To prevent dust from spreading, water will be regularly
sprinkled on the main roads and construction sites. Vehicles will undergo regular inspection
and maintenance to control pollution caused by emissions. Waste materials will be
segregated based on their type and managed accordingly through separate systems. Soil
generated during construction will be used for backfilling pits and depressions, and any
remaining material will be managed properly in an environmentally sound manner.

A total of 697.44 hectares of forest land is required for the construction of the project and
its associated infrastructure. During the construction of the project, a total of 785 trees will
need to be felled from the forest (234 trees and 494 poles from the BSHPP, and 25 trees and
32 poles from the Tatu hydropower project). The estimated timber volume required is
404.96 cubic feet and firewood volume is 414.03 cubic feet for the BSHPP, while the timber
volume is 14.34 cubic feet and firewood volume is 17.00 cubic feet for the Tatu hydropower
project.

As per Sub-section (4) of section 42 of the Forest Act, 2076, in place of the 785 trees to be
felled from government-managed forest, a total of 3,925 saplings will be planted at a 1:5
ratio on land managed by the Division Forest Office under its supervision. Trees identified
for felling will be updated, marked, and felled only after approval from the Forest Office.
Workers will be strictly prohibited from engaging in poaching and collecting forest
products. A minimum of 10% of the river's average monthly flow will be maintained
downstream of the dam as environmental flow.

The project affects 3 households directly by permanent land acquisition of about 0.75 ha.
Among them 1 is cowshed and the 2 are barren land. Change in the cultivable land into
development will reduce the agricultural pro-duction. Conflict may arise between the local
people and outsider labours during the project construction. Child labour, gender and racial
discrimination may occur in project area.

The contractor will manage utilities like, lighting and cooking energy, drinking water
supply, etc., within the camp so as to avoid the pressure on local services. Infrastructural
and educational support will be provided to the schools of the project area on priority basis.
Support will be provided to upgrade existing educational institutions and health service
facilities. Local people will be given maximum priority in employment. Child labour will
be prohibited totally. Gender and racial discrimination will not be entertained by the project

9. Environmental Management Plan

Environmental monitoring plans include the environmental monitoring during
preconstruction, 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/institution responsible for monitoring along with the
costs required for monitoring. The monitoring indicators includes air quality, water quality,
noise pollution, health and sanitation, tunnel air quality, slope stability, landslide and soil
erosion, employment etc. The monitoring will be conducted from preconstruction phase
within 6 months of operation phase. The primary monitoring responsibility will rest in
proponent. Other institutions responsible for monitoring are MoFE, MoEWRI, local
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authority and other government line agencies. Environmental audit of this project will begin
after two years of the commencement of the project. The necessary arrangements for this
audit will be done by GoN.

10. Environmental Mitigation, Monitoring, Auditing and Other Cost

For this project, the estimated total cost for environmental enhancement is NPR 6,00,000;
the total cost for environmental impact mitigation is NPR 1,24,20,000; and the total cost for
environmental monitoring is NPR 78,00,000. Including land acquisition, plantation, and
CSP, the total environmental cost is estimated to be NPR 2,44,10,23,714. The total cost of
land acquisition is estimated NPR 1,95,58,28,000 of which NPR 1,95,28,32,000 is for
government land acquisition and NPR 2,996,000 is for private land acquisition. The total
project cost is 1,03,31,09,31,138.

11. Conclusion and Commitment

The proponent of Bharbung Storage Hydropower Project (328.10 MW) is Department of
Electricity Development. The project is located in Chharka Tangsong Rural Municipality
and Kaike Rural Municipality of Dolpa district of Karnali Province. The construction and
operation of this project will have various positive impacts at the local, regional, and
national levels. Mitigation measures are included in this report to maximize positive
impacts and minimize negative impact on the environment during the construction and
operation phase of the project. The project will be implemented in accordance with the
environmental impact assessment report in full compliance with the provisions of the
Environment Protection Act 2076, Environment Protection Regulations 2077 and
environmental standards.

Apart from the impacts identified and mentioned in this EIA report, if any other impacts
arise due to the construction and operation of the project, they shall be mitigated by the
project at its own expense. No additional environmental studies are deemed necessary for
the proposed project beyond this assessment. The project will have low to medium negative
impact on environment and environmental effects after the construction phase will decrease
after the construction is completed. Thus, the environmental aspect seems appropriate for
implementing this project.
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ATAEFAFT TET AT AN [Gra—sToReble—ded TR g4 THaFaa
e Al AEEEHT T | TN AHATH] HHAT TR AAABTAT A
AHFATHFAD] FSH GUSHT D GieTdebbl WY G F Db TqUdIh] B
W EH X b Tareed qas R e std WHl s g T Sw
TIEE ATASHT (AT G& g oI qFae g 9 TR g |

78 el TAFW T, Jrentss GEeaaee Fie yY ffesr g g
LA T (AT FFA T R [FAHETHT 98 A1 9F T T
aftbeg | geIe WA FE T A @ielshl 409 BT 9 Feeitel g8, 99 38
RT#! Yo AW BH G | I T FTAEEH e WREE SRS 9 |

ST fSectTeh! GECHeHT, g MR FelleTadeh AR st el HE 25
el TH @l g T [AgaesT 5 adetee a0 9% i T Y
Prelfiee ! T/ @H g | U GHR, THT GEaR fumTee ga-ed-6n
T (AT WEREHT T A G AW AN FRIT GE g AT G g ATET
TR G | ARG FeeTagh AT Sl SAaHb] gl ARl go-ar-
4 GSHaTE HRA 0 [Hellex TgH AT FRIT I Lol g | AR

fAga A @9rr -4
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e & gH-aa-a7 9e A% T WURI TgET il e Yo f W
99 FEH AT T gy |

AT WA e At SAETH qIhT Rl 86l % (HIeahT a1ar @bl
eIt St & Fies,/aCuR FH WHE Aed AEHil U Ad T [
PRRET a1aT @l G | AT G T O We (HH T g |
T ST AT [AHT MBS Medle Ihial Al qe=rd ha [&er ae
Aty T Al |

‘o
37
~ BE

_ St T AT
s A;E\atu Hy

Dam Op ion HW ||

4" % ¥ fkfo%/@’;j)tl
g E s L sl

£

l . n‘ﬁ f— oy
LEGEND ! b € :

== Juphal Airport to Dunai Bazar (12.8 km)

=== Dunai Bazar to Confluence point {21.2 km)

Confluence point to Dam option — 1 (15.1 km)
=== Dam option - 1 to Dam option - 2 (7.13 km)
Project Boundary gt { (@
W R-9: Wﬁnmw WWQ@?W
HIT: ARG TARTITT TAAGT ATATAET GEHTTA T FIdaeT (Farard®), 207K
.R.MY AASHD] ATRE GLATEFHBT TG
SIedT fSieelishT qETqHTH, g AT FeeTaITh ATASHIE! St Tl HRT 6
frelifietsT TA Wl g T Fgdes 35 [FHhede® HAT 9% Hammel T Y
Prliffetrl T8 @h! g | el TR, T qatar Bumere go-aa-dr
T R FEEHT T A GgF TT AN SA(T GE g T T g Aqel
TRGHT G | ARG TGS AR afe Saeah] Ge=hT o go-<ar-
g1 ASHAE BN 0 BN TSh AT AT MU Wbl 5§ | AU
frgaTe &= gA-caM-a1 9eF A T HTHIT TgEhT A T Yo i W
a9 FSH AT T g |

fAga A= @y R-§
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AT QAT @ St SAFH qTehT S BTel e (e ael @bl g | d1q
ATAISTHT At &1 Ao /aRqE B WA ad AEhIel U g TAFaEd [
1 TRWRT 91T Wbl B | AT | TR O g T Y AL 0
(rope way) T [HITT {9 g7y | BT A1 sfg &AGFH TART MHA BRI
TS IHTAT ART Ie=T Bl e O Sy, [ Aoy, (Aferat -3 |

AP R-3: AASATD] FLAAEFAD] GEHHT AR AT TG 7 TP

3 | Fawr g ([F.R)
q - ERQY
AfeT®T A ATANH qg= /R 19
g FrgaTest @it s e ags A Y.
WIS BEaddd! AN e Awaie 9= A q0.]3
A RR.0&
GIT: MR TARTITH .19, 7. F GHITEIT FEqq7 Flaaa7 (Aem@Es), 209X
3.3 AT YTEE T AATAGED! A

eI ASAMT Il AT 99 T ICae AT dfg T, T8 AT
IIAT A1 WA TAGGd AT (el @ araid) o S geda
TRTHT G | AT TAGET AFSARS 9.9 R AR WA TS [Soe [SEarsiane
3.90 WERE Agde Il Ieare Mg T [@gd Iare 9o tail water 15 W=l
AgH AT I FT 9@l (Collection pond) T AT AR § T S [SEaTSIclTs. AT
AANAIHT TS GEFHT Gdled Y&ad TR § | AR STeedg<h Saadd
A €% THET el st o8 L Y.3 BFHeL Wid Ypuea! [Solg =
B 8.3 [HAHE AH GoFHhd fagaiewr giie 3% AEre fogd Isi
IR TG | T9 AR a2 W38 e WHl § | IJ9 ATASHIS] Gl
e (oqd T, ATEA 1.3 A TEd MURT G | AR TALIITH A

o

AT T G TAAGT ARG Feqd FaRe oemt e/t €99 dd Jedd
TRTHT F:
R.3.9 WG AR SAagd st

%) gSaaq

AASAIH] gedad AT &l T 1 Wil IWEeTe wRa 6.4 6., A
qEAE TRUHT | YEAMA St HE! ddgee 3&Y M. Bl IAGHT YEATE
TRTHT & | AR T &% 4. 3@ Concrete Face Rockfill Dam (CFRD)
@ . BT Free board dfed atg TEara RTHT § TEHT THID! Gde ATHTH TH!

faee fasr @yrr 3-8
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Faeae 3YRL M. T 7AaH 3300 . BT S wE g | TANEes! B
Y&O T. AR FA 0EY kT w9 fex o @ g | S s
RRIEITAT ®d %0 T 8¢ Whl g | ARG el qEt R gedr
TreHAE Y K.3 TAMHE U Ybre Ul 6Sd gowHl 9aeg |

TS R-R: WA Stg &7
GId: TIHIT FETTT, 7050

9) SEEt (Water Ways)

%) TS T
ATASTRT T .2 T, =amesr q&.:% 6. o gewm oot yeara iyt &
| TTA AASAHCHT EH AN AW D! TEMHI AEAIHAT ATIR & dAleed T
Eeat [east arg wefre AEMT a1 HFHhe ARMyae s AT aE1g
| T9 ARSEMT TG TAGGd AASAD! tail water HATST UIET OHT A
gEd, T@ gew (horizontal tunnel) T TTRT WMHE (vertical shaft) SFTg WIS
AASTS] 280 GOFHl ied § |

A1) | qHE
ATATSATHRT o 96 . =g T q¥3 M. el 99 9e yeaEa TIRuS 5|
A ATASHIDT AN TS Feals 9T e Y& UGS § |

%) IR AT
AASHIDT A ST €90 Y, @varg Ty (. 20 WUHT gEacr Je Hrehl
TS AT RrgeTedn e qeTSeT e e IR 5 |

) ﬁ'gﬂ"l’a’ T TAWE (Powerhouse and Tailrace)

EEMEEIMEL g -z




ST TARTITEH Tedldgd s, 376,90 7.l FIAETNT FHT HegIga FiadaT

e ATASTAIRT IR AREN Farehl a1t AR /1 WEa! aikag 9
Fg@E TEd™ TRUH § | Tq AASS] GFad et (access tunnel ) FEEaTe T
T ANATE WSy | U SAddl A aF s T 4.9 B wE g

TgH =g © M. T I © M. T Ied D AFBRF g | UFHY A o
29 (Cable tunnel) T Yeca® AH®IeE (Penstock manifold) & 9 Wie~g

ATASHIERT tail water level THE Aegee €40 . Bl IHT WA

afiE Praae

@E?-izw

GIT: TYTIT FETIT, 7050

\

e 2 W:mm
Gid: CITId AqIT, 2050
R.3.3AG SAgd AAS
%) TEaTd

fAga A= @y

%



ST TARTITEH Tedldgd a3 756.90 7.l FIAETNT FHTT HegIga FiadaT

EEd AT FAgd AASAID] seadd WM Fal T aiq @eiel 3 ()
e 1R .M. Al arq G gEdE TRUET g | FEEd seadd aHgl ddeare
353¢ T, o1 IAGAT Ogee shape concrete weir TR ¥.9 0. I=rgar aty yeamE
MRUHT g | sfgwl el avag 3% el gig | ATASAIS e 9 arg
gretee! At AR yedE TRus! 5 |

W) ¥ gew (Headrace Tunnel)
ATIISAIHT AN 2000 [, TFATS HUHT Inverted D ATHRHT 28<d o (Headrace
Tunnel) J&dTE Tﬁ@ﬁ g | RIS 61(4!*5:-14\1% (Tunnel Alignment) AT '{%ﬁ =
AT FEHH! ATALAHT ATAR T dAieed (Rock Bolts) T et f=q (Steel Ribs)
T Y ahe A5MF (Shotcrete Lining) a1 36 «res (Concrete Lining) aTc
TAAATs A aIEg, |

) ¥t ghiw (Surge Tank)
AASHAHT T 3 L e =8 T 19.4% . 9918 9us! e aasRa]
S T (Surge Tank) T&aTd TRUSHT § |

Y) Yee® g9 (Penstock Pipe)
ATATSTHT AT 0.9 . = T e Q¥R [, awenges! Uaecs® usq (Penstock

Pipe) U&aTd TRUST 5 |

¥) fagae (Powerhouse)
ATASIRT {EgeTE WA TETehT Tt BT Fedre TRyHT g | FEdied @y
qael mREeT @?2 | cared ulFEd (Turbine Axis) Fl'ﬂ'sﬁ Fdqeare 3w o&.w f.
T T AMEX (Tail Water) 1 908 THAT Gagare 3§04 . & 9= & g

@E?-K:a@mmﬁgﬁﬁﬁ

T CITTT FEIIT, 2059

fAga A= @y R-q0
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R.3.3 WETE (Switchyard)

AT TAEAEHT [T Open 245 kV Switchyard 9T Gas Insulated Switchgear
(GIS) Substation T&TE TRUHT & SGH! <Fa1g, ALE T AT HAA: o i, 93
. T 93.2 ™. WH F | 500kVA/L000KVA T TSoiel el Tt A 5 |
IIAY S T SIS B TUH! ATIRHAT TS D! [bH T g |

.3.Y fagasr M@ (Power eveuation)
AASAEE Ieamed Fgd 330 %l T Ficbe TARIT ARAAE M Mg
| JEROT g g HgdEde g gaeedd 9 o % A g |

.Y AR Fer R
TG AASAIHT & G dA-aid eeaad (Headworks), ¥efery & (Settling
Basin), 8€¥d &= (Headrace Tunnel), Afee @9l (Adit Tunnel), I A% (Surge
Shaft), & AT (Pressure Shaft), TrgdT& (Powerhouse ), ST (Tailrace) TRIATHT
EAEE Uegd | UEAad ATSHIET A SEHeEd HEL tre (Crusher
Plant), 3@ ¥4 (Burrow Area), @1 WGl SHa€dMA ¥ (Spoil/Muck
Management Area), TS TN (Storage Magazine), ®THER fifeg® (Labour
Camps) S WHT A | ATASIHT F&I F0deE a8 qifersdr -3 AT T&qd
TP F:

TMT®T R-3: AAGD Hed RITaee

[EERU [EERRIEES

%o YY" IR R YW W I AL T 5 3°
03' 30" TRF 53°% IR’ U" U@ IR

fgen@ (Coordinates)

PEE HIAT TS
Il e
fSreeT waEm Al
T dISaTF MSUTeTehTeh! a1 9.3, ¥, 4 T & LHEH
91/, s A=

S &A- AwH! TE FHIE S (& g 75
B! qgAF WA, F9T . Y

YIS TUAT YA g WA | oeadd G- B U aRd edl (AEw aRd
ared FHE A_oN 3,92 fhaliiex deal &) Gl
qregdary AT a7 4. ¥

Fgae &= [ S, Fed M w9 AL g

FH FETd &7 (Low Flow zone) | a1 30 T, (BsHP-95 f.f. T THP-93 f5.f.)

RiENCEED

fAga A @9rr 2-99




YRET TARTITE AAET ATT,_375. 90 4T, FAEANT FHE FeAGHT FaaaT

[ECiul [EEREIEES

EIECEARERIBIR K] ST forTTEae

ATASIATS. ATATAS I S

TLHT DT GAB £].YY T

EEIRSIRIEIRGEE 0.9% ¥. (¥

Hel SRl HAB §RC.9R ®

HASEE TAFAT §T T SRgy

Tl ST g BRAAR 3 (BT drgalg STl g o, ¥)

ERIERECTCEl q S

HAASHIHT A B TR TEH! Tedr

AHI STTHT O ©E@H] Tl | 95y, (@ A1.a.-9 0, qa1 ard.- 9 T qred ad
- 43g)

AASHID! AH WIS SANIgH Aagd ST

T ST (General Information)

REEARIL WIS &Y

AATSAD] B IH EEERRE

ST Faaid FHHIEC MSae 3 o6, wifer wReRT A4

[ECRUEEINEE R WA 4T T AT Gielahl WHeae i

A & (Inundation area) 4R0.€3 BaeX

A &AB AgHAA Meds | 4R WX

Sfed eraar 3IY HIEE

g Al Il 29%.% 3% [ Bwar
Hydrology

FtaaeAST FHC &7 V¥ 3Y.¥Y o fFefe
feome feesmst Y¥.3 =T e ufd qee
Qoo AT FET 155 o feX 9id dore
Qioo Y ATETN IR U e uid dere
Construction Flood Q€0 B9 fyex ufd A%
ElRECk] 344.3 Mfciez
AT Mg wo . (Operating)

TEWST 9T (Diversion Stru

cture )

HRHT Y

@ T, I=MSHT Earthen materials (Locally Available)

fAga A @9rr
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YRET TARETS TAEGd AFITT,_325,90 7.4, FAEANT FHE FeAGHT FaaaT
[EERU] [EEERIEES

TEH oF Inverted D (& TH. srdeam)

TESH AFZ sgg.q M.

stg (Weir)

HhT Concrete Faced Rockfill Dam

Spill way EIeRT gt f, Separated Gated Overflow Spillway

Bed level at Dam site

TG Fagerd 36§ FEx

Elevation at dam crest

TG Fagetd 3¥3Y Fex

EICEARCEIES 9% . (From foundation level)
Back water Length 93.¥ fF

heahl dIeTe v &.0Y T, (geerest sam < f)
Te® (Intake)

P EIES Vertical Tower Intake

e R

TeHAe g e YY.3 o9 FeX ia q@ve

TS g% (Headrace Tunnel)

PEIR

Horseshoe-shaped

FETH AFT 18,340 e
EELE] ¥.% fiex
S IcrCalke el Y

ol 9% (Surge Shaft)

EEIRS

T AT FAHR

=g

q¢ fax

3R

%9 Fex

Maximum Upsurge level

TG gagae 3¥v .08

Minimum Down surge Level

TG Fasae 3L 3IU.RE M

YT 9o (Presssure Shaft)

T=9 YT qFEHT dEedr R FaT drop shaft
EUSLEIF] £90 WX
= ¥ frex

Yee® ST (Penstock Pipe)

SACIERSERIN]

AT 9930 Ty O

qrarg

Ry fufw =g eo W,

fAga A @9rr
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YRGT TARTITE AAFEIT AT, 375,90 H.4L FAENT T HeAGHET FlaqzT
[EERU] [LRLRIEES

ﬁgﬁ'ﬂ'&' (Powerhouse)

EEIRS T

EIEREY NELEEL ¥ 9cT Vertical Axis Pelton Turbines

R DI Indoor GIS

FASEC (Tailrace Canal)

AHFR  (TFars X AT X
IAE)

vgo X v rx 8.9 @

Tail water level

TG Fagetd 3330 fex

JERW s (Transmission Line)
TRV Alec s IR0 KV TIAA HiHT
AFAS Y fFaifEeT
I M (Power Evacuation) | TEAIEIA ¥00,/230,/933 kV g qoRay
AT A EEERREEIRIEE
REEARIL qrq @ren
AASTATST o Ew QAT SETH ATHT
, A T AR Tarh! g T QR 7. (aerial
AL e distance ) ¥ AT @reraT
Py R BHEEHIET TS W=al et R ./ qa wRew it

AT WRTHT

Y & & (Low flow zone) | 93 frenfiex
Sfed &Har 3.90 WERE
I A I qe.R& FrmEE Tver
EERGEIR] (Hydrology)
SATEAHT FAH & Q05,83 A fHaHex
BT RTINS (¥O% | g 43wt frew o WpTE
exceedance)
Quoo TY TGN R0 B9 fex ufd qwve
Construction Flood (R0 &9 @ B e o 3
return period)
ElRCCE 3€3.0Y fafifrex
AAETNT @ (A

® 0.0%% B9 X Ui A
YD TETEDT 40 % *
St (Weir)
THT Ogee Shape Concrete Weir
faga [@#rT faurr -9y




YRET TARTITE AAET ATT,_375. 90 4T, AT FHIF FAIGHT FIadzT
[ECiul [EEREIEES

FEC level 3538 frex

FHEIH! AFAE T IS c mIw.qo [

HALGWIIT (Undersluice)

Openings T & 9

AHR (915 X ASTZ) .¥ frx q.u

A &Y invert level
o

THA! wAgeE 3633.4 [

e (Intake)

I EAES EE T CH

Bays &l ¥€aT R

AFR (I X =A2E) 1.9 mx .4 ™

%fé% TSHT invert level

TGl Fagae 35368 M

Teed e sill level

TS wageE 3635.3 [

P IE ) 9 (Gravel Trap)

[Eate]

Central Hopper Flushing Type

Bays &l ¥€aT

1

Q
ATFPR (IAE X A=SE)

3fmx v @

o o
dcldds il

Y WL o trap T @

I FARIG qedH! ST oy M
@? HANS (Approach Culvert)
EaEy TFT HAC (Box Culvert)
Bays @I ¥&aT 9
ABR (IAZ X AT o.e¥ frx o.g [
fedfres afRm (Desanding Basin)
forlm KEE]
Bays &l T&aT R
(
AFRL  (Fg X AT X o fx 3 f x 340
SEIEY
Sediment particle size to be
settled 0.4 frf
%ﬁ_@g)’ ST X oy frx oy B
FAE AEHD! ™ o4 M.

EERGIRIEL (Headrace Pipe)

fAga A @9rr
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YRET TARETS TAEGd AFITT,_325,90 7.4, FAEANT FHE FeAGHT FaaaT
e [EEERIEES
KIEECIRSE I 3R M

=g q
%@Cﬂw (Headrace Tunnel)

EatE) Inverted D
FeSH AFS q3Y0 frex
RiEEaleiSE R fiee
RIECINCE | 3.4 e
¥t A% (Surge Tank)

THR AT FATHR
=Yg 3 X
EElH 19.4% Wex

Maximum Upsurge level

TG gadesid 35¥R.90 fex

Minimum Down surge Level

TG Faeetd 3534 e

Yee® g9 (Penstock Pipe)

Sl 2¥9.¥9

Ik o.s

HieTE c ffa sfqc i
ﬁgﬁ"l’a’ (Powerhouse)

EEIRS KiG

AP (¥ X ﬂQISIS X
313)

.vY X qv.qe frx e [

X 9dT Horizontal Axis Pelton Turbines

A (Tailrace Canal)

AP (¥ X ﬂQISIS X
31E)

Yy frx vy frx 304 ™

TR ATIHTH level TG gagaid 34.03.6% [,
THIROTERT TS 33 kv Ra dfbe
AT ANt (Project Cost)

AASAH! FA Ad  (inc.

Financial Cost)

TE. 1,03,39,0%,3%,43¢

Yid FETERT AR

RE,40,R3 k%0

B/C ratio on Project

1.9

fAga A @9rr

R-9&



ST TARTITEH Tedldgd s, 376,90 7.l FIAETNT FH HedlgaT Fidaa—

e [ERERIEES

Economic Internal Rate of Return |  z ¢

HIT: HRGT TARNAT T3 AT. F GHIIAT AT Fldaa (FEraEF), 2094

3.4 AT AR ATaeae Grees:

ATATSHTD] AT T FSATATHT AN A Ifedfdd gaaeeasd! e ad Jead
TRTH F:

R.%.9 T SR Rt g He

TEAE ATATSTAT SAHT AT TART AR G THUHI [Soie STl I
TRA AT WhT T | ATAST AT RT3 92T foled WeeT (100 kVA,
300 KVA, 9000 kVA) & WM U7 @y 98 TRAg TEHT Rl
30,05,64%.9 & forex oo @ud gig |

.. R TEH WS (River Diversion)

ATAISATHT AN WRE TGB! A o7 AT Aa1h! JaTadh! g qad T Arst 0
TWH G | TIE earthen coffer dam THRaT aty Ml 1 af IR 7 a) wRads
TG | Coffer dam FHAIT qe=1d o@BRT LEE . HT oy Wha AtgHI doal
AT UGSy | B WbfdE TEE (free flow) ATER F GoF S el
EAAT Gl SOl &I G&H Sid qdT A Sl Sid adr | 6l STaed=a &9
AL T |

4.3 lEEE

ST AT AT T T Al Wit 3 e f[iee gig | eam
TR geaed T FgaTedr 9-9 91 (AT TR 9&are RIS | geadd e
AN Tl [@ifeRwT FHT BRI MSHET Ay g&dd MRS g JAiE ceadd
e 3R e . BEf qedlr g wdy | a4, Frgavewr Wi
fafor fordy s Ao v TRudr g o1 Rreae Tue AN Tdy | d T,
FErdl et AT g5 9er T (AT gedad T WRAW®! [Fgaire) A1 i
A AT TAZUH |

.. ¥ AT arnlt Sg@a a9 O €9 (Quarry and Crusher Site)

o Al FEher T R e TAMEE ATASHIDT GEdes g q7 ATATSIH]
M A@LFH I o, [Wal, gov e A qenlt ardfd e @i =R
HATHT AA ToA@T gigl | G8Had B excavator YA TR TRAG |
ATIATH] AN ATAAH 7T, WET (aggregates) STAAT AT AlSE-3 BT AT WIERT
TH! Tt fFAR (9 Fer ) ae uea ey | FEir el agdead 1™

fAga A @9rr -9
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Tl ANTITerE FERaf 35° K3 9.3 OO A& T 53° 05 95.¥q" T
T G @ | 3% Ggoher B ATSHIGT ATEThaT A ER s
| X G &1 g9, R, aqar Sc@, [6h qTu1 sqaead geerdr #ave,
2009 FH TEIH ATAR TMRAG |

Y.L SR e, YRS HiRw T AERT T

S T ¥ URRIE Hidy e, geddy Tod, [HEae ¥9d T 3@ €
A% T TR | ORI USRS A iy Tt ar g T geaad
TATHT ST YIe A STSe® Ui ITANT A |

.Y.& T AIC, SAIEATT & (Spoil/Muck Disposal/Management Area)

A T WRET g7 q97 Wiel qaedqaad i AT &3 A @l
SRS FART MRAG | g7 q91 AT SHARAAHT AN § AT TAEE (e
MNTHT G | T FATAIT HIAFT AN & 3.3 Y T A0 GeasuH! g (qferdt
R-%) | T3 AT AASAH AW TATEESE AT 39,2,%,00%.45 77 Fex
A% [P ATAH TRUST § | I GRATT HeT 5,%,290.33 B9 e I
TIART TRA A SIaede T 99 GRET 43,9%,584.3% T B @ g |
T ATRT A B! TATT (DT R-¥) AT T RIS |

TAHT R-Y: ATACADT G ATET Hbab! TIATT

S - SRCRERRITCIU) kiAo AT TG I
(er.f.) (er.f.) Hepep! grmr (T.f)
HRGT TATTLT TAGT
ESEED 2,90,03L.89 | 3§¥09Y.0¥% Y, Y&, 0345
BRI 90,§%,0%4%.00 | ¥3019,§45.00 £,¥1,¥39.00
afee 3%,¥33.33 qY,863.3¢ 33,84%.RY
¥ mt 9,806,044 £§,5%3.90 1.00.%33.%
AT TATLT AT
TS T 8,980.£0 3,558.RY ¥,30%.3§
fergae 8,033.5% 2,693.4Y% ¥,230.33
A 39,2%,08%.4% | 5,88,290.33 |  13,9%,584.3%

GIT: HRGT TARTITE .19, 5T, F THITEIa T Flaaa7 (FamaEs), 209X

R.%. 6 faERIe® T ISR (Storage Magazine)
frewhias qaTed YUSRIIET SRl G TAMHT FHL ergd A Mg | T Hw

N 0.3% FFeX VT FYEARUH! § | [GFhICH YIYAE FHad G e Tl

[FET A% 39T 3-9g




ST TARTITEH Tedldgd s, 376,90 7.l FIAETNT FH HedlgaT Fidaa—

FH T T GLEATHT GHRAAAT THHT AN [GEhicd TE1dd] AR TR T AISRI
YT FTERT TedeT M s | [aehics 9e1yd AUSROT TRUST TIHAT dii-
AR TR G T A1 T AT =T A DT MR @ g | ar S

ST IR ATEeTE qEe T Gads! qghd e aHd T g |

R.& AT gl Prarpares

TIHT ATAEHT AHRICHS A8 A G ATASHIGT HaT 9, Far =10 T
AT T HHA TR TRTHT PR aieears aicidl -4 A1 Teqd IRusH!
E¥

Ter®r -L: T ATAETHT AL TH G AFSAT a8l HATHATIeE

EIDICE I ME R CaRIRTE
[REIEE] e =7 AT QA FHA G
UEH WRiB! AT T WA | T A FEARl LA HebT3
U F
T T UNF  (survey and | WIET T HIEST REHT | RRey afeme vy (Arq
Pegging) eI ATATSATRT ATRT)
AN e o 3oy | ey, seiRay T @ | AT SEEEs! q6a
Eap] Eap] REIES
T A T e st Faiorer i F<eT | A gSereeT
g i BEEINCHER TChE]
g HaM gedrd THRIees (Scaffolding)
T arfeT agwad

GIT: WG TARTITH T.13. 7. H THIIEIar T Flaaa (amafds), 207X
2. e FreEr

T AASAIR] ATl HAETIT Fldae ATAR, AASAH A wE & o
Tl ATHE IRTHT G | A T e i qdyeam S wed q9r
©d HH TG T erey Hhal AUty FHAMHT 970 =R ATaad gt
A AR AT R | a9 TSI AT Aiidd G HHT B
qE TRH g | GEF T BE ¥ IHG1 Wb g | GEF @e B G A geaay
T [agdie®! [FHiveE H1 9 et SeE g T & qibl Acad AT [aEd Icarad
& TR T (FFE Q.Y | A, AR 9 e ) wiEgE 6 s
TSME® e el AT HHT SR Jedrad, Fa aaal, FHEREE T
T FUHRATARE TG | AFSHAEE IAMad fagd WREM ASD!
Raeard 3 yeaa g7 weeem A Yoo . goe qihe WARY g (@RI

fAga A @9rr ?-9%




ST TARTITEH Tedldgd a3 756.90 7.l FIAETNT FHT HedlgaT Fidda—

Y ) =e Mo aieg | ariEer B U i el T e weet
T Tl o g T B ATe Sergee T e ATl ATER e
TEHT UdHTget, T akh T A8 TUHRATAEEHT 9 qH-ad Mg |

R.E ARNHHT AW AEwTEH [FaEe
R.5.9 AR AR AEIHAT

Y Ifedtad AR AN ATEAIF GAdEE dedh ATUSHS] [HH 0 q9T

FEAAHT AN @ F8] TN FATEE AEEAH g | AARITAT AT

AT A S, g3, e (Aggregates ), aTeTaT, Swal, Rdee, #1& AMe T Fard

e, Afsisee (Lubricant), frehias amamfiser @ e A SusmEes

ATl (HATS] Ueg | 9 Aledh AANHID MHHT ART gl TedrH T T&, 7Y-
N

TH T qTH TAAREH] AEAIHA Tag | A AETH AEeeH! (a0 I Jecl@
T ATAX BT |

R.G.R AAEF WD AR

AT FATST AR FA §35.9% &, STWMHI AEIHAT I ATAA ATHT G
(qUfeTT R-&) | ST WET €RL.¥Y & WA a9 & d=aiid Udg 99 0.94 .
el S @Al g | ARG AR AASST ainl Fd K6%.3 8. Sl
AEAAH T oG Hed UTT.¥Y T a7 HA A=id T 0.04 ¥ ISl S
AT @Hl g | AT T A AT A a8 deaiid Bl q.%%
S AETH Wbl G | A BrA-adTel &l AGSTAR] Gl G e
£.3C ¥, WHAMI® o9& SN JATd g1 |

e AT &3 qAT TGB! GCAAEED! A HCHT aedl UHeH HH Wbl
GIAT -9 T GBI S ST Wbl €1 o7 a9 &4 (a9 U, J008 TH 3
&l @I (W) Fvaiid 9 WUHIT AT ATASAT AT A FSaTeA-hT AR a7 &
T YAt T Ay TS A ST et T A i e S T
AT T 0T AT | AR TEITeqal A Taed, 203y,
TR G ATAR AASHAIHT AN ATEAH T SWH! & (qMferat R-€)

T I TTHT F:

7937779557?71%91’777 -0




IR TARTITE. SAdAlaed o], 375,90 H.al

ARTT R-§: ATASTR] AW ATAITD ST

FIAETNT T HeqIgH FladaT

ATASIHT AR ATEaS o (FFaT)
ERlGER]
FH | AT GG Pk ey | O (e )| ol o P e | T
e 3 KRR e 3 UKEIRE (Flood Plain)
(MoFE) a9 (MoFE) a9
b, Tt YAHHT AN ATETd® S (Land Requirement for Permanent Purpose)
WG STARTIYH TAAGT ATFITT
1 A & (Reservoir Area) 0.4 4.8 ¥19.43 cR.45 10%.% 406,54
. St T (T7Ch, TS 0.0z L.y 0Ny C.uE C.uE
A qIEA T Spillway inlet)
3 AR (Zgaad) 0.9g 09¢g 09g
bt afee-9 0,0y 0.0 0,04
w ARz 0.0Y 0.0y 0.0y
& Afee-3 0.0¥ 0.0% 0.04
© Afee-¥ 0.0Y 0.0Y 0.0Y

Qa9 UT J08& HI THN (- F) AT Iool@ WY ATAR ATEA WAl (ol EAMHADT B HNDT T TRRI BIgAel A9 SATEAT TH! Al a7 R
ANTETHT AT TMSURT a9 URUHT a1 a0F CHl Uiy HaH, @, B3 el a1 AeTHH! 3T TeTe, areT, Grad, arel, aer, R, 747, @rere, a9,
ISl AT YAl SRRl ANCHT & FALEH |

faga @& @9 ?-9




IR TARTITE. SAdAlaed o], 375,90 H.al FANT THT HoAGHT FlddaT
AT A AETS AT (FFeR)
T &9
PR | AT GV | o g |7 87 (w wan) | el oy e e | -
il g IS = ERE (Flood Plain)
(MoFE) T (MoFE) T
g Afee-Y, 0.0y 0.0Y 0.0Y
% FErgae®r @i wg gow 0.0% 0.0% 0.0Y
q0 CAGHT ATITAE I 0.0% 0.0Y% 0.0Y
99 HHEG e (fargae) 0.%% 0.5% 0.%%
K T WEH R.RG 1.%9 ¥3.R% R 1¥.5% ©y.5 4.5
HAiW® AT (F) 0.0% 94.9¥ 9.49 Y§3.9Y 3.6c 90¥.95 ¥zo vy | %8%.?
g TAAGT ATANTA
93 EICEIR IRl (s-cchc, YIS 023 0.33 0.23
I, TS T dica)
9y FHHAR AT (FSaFd) 0.0% 0.0% 0.0¢%
1% [ERGRES 0.0Y% 0.9% 0.9 0.9
& HHA AT ([Ergas) 0.9 0.} q 9
Qe qrg EEEEED ng 0.0% 0.0% 0.0% 0.0¥%
(Ropeway)
HIF AT (F) o o 0.9% 0.3 9.0¥% o 9.%¥%¢ 9.¥%
[AEa [re ¥ 3-3%
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FIAETNT T HeqIgH FladaT

AR A ATFTTF AwT (FFeR)

T &=
TR | SR TIVIIEE | o sy | T 07 (e wwwn) | el oy v e | S
WA | e | A | TG (Flood Plain) T
(MoFE) - (MoFE) a
e AR () 0.16% 999y 9.55 ¥E3.¥Y ¥.63 q0¥.R5 | X&R.Y¥ | 4R0.6%
G T YASHT A ATE@TE 0 (Land Requirement for Temporary Purpose)
q Wb STaeqaT &4-9 &.ct &.% 93.8% 93.8%
R e AT &A-3 0.0% 4.0T 12.39 o | qu.y
3 e TIEIUT &7-3 R.9% R.¥R 99.%2 99.&2
¥ F TaeuT aF-Y C.&3 9.4% 90.9% 90.9%
Y e TIEAUT &7-Y R.T& 3.&% 0.94 &.&% &.&%
. S N 0.9 0.9 9.3% 9.33
o o R T ¥§.0% ¥&.05 | ¥&.0%
c SaT T 0.33 0.3% 0.33
#ifere IR () ° 234 o co.bY o 2.¥9 oLy | qolX
ST T (4 T) 0.6% 92.%% 9.65 $YY.95G ¥.o3 932.3% | &R0.¥Y | §%5.9%

GIT: TETETAT AT FlaasT (F@EEF), 203K T GG TITT TR ATAT TRGH!

faga @& @9
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ST TARTITH Tedldgd s, 376,90 7.l FIAETINT FHIT AT Fiada—

R.5.3 @IS AR

ATITSAT AT =R L O AT T&T, 00 ST AYSE T 3X0 Wl e T Hd
LOO ST WUIKh WETE FIg | U9 T, WA SRUMET SR &0 WAl
SAARE AEEE FAg | AN SH T S SOM AEd® O B
SAIh Al 99 JEdTE®, FAAET GHEETd T A sgEaErt SRir o
TRTHT | AT (AT BRAAT {9 T AR ATIRAT AT FHIET 6]
THIEEars aflsda figag |

R.5.¥ [t T aRed armh

ATISAIATE ATACTF I ST AT Gl 397 A% aeiRere enEg g |
AEYTH AAAT T ST ARSI TEHT STFAT HUST G371, RIS, boulder TG AgHa
T U TG, | 3071% (hel T I [Oheldh] AN ATE9aH O a&q (AT =0T
@ HEae FRBHuHEr s oyt e | 9 qEes aeqee e
RA=a, Reinforcement, Ply wood, Electromechanical equipment, penstock pipe, trashracks
A AHRAEE WET Hel <97 M T Hel AT UEEAe U A Mg |
ATATSTAHT TN AELIH T AT AT AR TaHT sl -9 A T

TRHT F:

ARTRT R-1: ATASTTRT AT AT AT T

FA | Bewedl US| g e (@) | o (o= @) | e e &)
q M15 0,000 90,000 o9 & Q4,8
E M20 420,000 | 420,000 43,935 %%,30%

3 M25 IUYLEYO | 3UY,EYO ¥R,YYR ¥R,¥YR
¥ M30 ¥,000 ¥,000 Y50 3,80
ST R4R,&¥0 R&,RTY q4%,&%0

T MG TARTIYE TAAGT AT (HLAIF), 2024

A adr [ifg Edr R aidieE T S AT WREN TEHT AT WURT S,
ﬁ@, boulder el qgheld T U Tﬁa‘ | == T Reinforcement
FEAETHHEE Aol Tell YEE® Sed dg R (&), Suenss T qeiqe
(Ag) = o1 Y BR@MEETE Gig Ty | A aeqee 3 e aiE
Mg a9 AHHHe T gda AREdee 9o 29 aigdee (Fw w1 qraenre)
GRE TG | GelweaT Aoiba! Araditad (WRA) Fr Harenrss-sureer € 2 |

fAga A= @y ?-Y¥




IR STAIITE. TAAETd SFIG,_3375. 90 #l,

FIAETINT FHT AT Fiada

ARIET R-5: ATASIRT AT ATATTH AR AU

S.N | Name of Equipment S.N | Name of Equipment S.N | Name of Equipment
Air compressor /
1 compressor with 25 | Loader 49 | Water Tanker
Pneumatic breaker
Axial Flow Fan 26 | Mastic cooker 50 | Wet mix plant
Batching Plant 27 | Mini Dumper 51 | Working Platform
4 Cold mix plant 28 M!xture machl_ne/ Concrete 52 | Back hoe Loader
Mixture Machine
5 Concrete Pump 29 Mot_Jlle slurry seal 53 Boomer
equipment
excavator with
6 Concrete Vibrator 30 | Motor grader 54 | Breaker (excavation
for roads)
7 Crane 31 | Paver finisher 55 Lubrlcatgr and
accessories
8 Crane (3T) 32 Plate compactor/power 56 | Oiler
rammer
9 Crane 15 t capacity 33 Pneumat!c r_oIIer/ 57 | Pneumatic driller
Pneumatic tired roller
10 Crane with Grab bucket/ 34 | Premix Mixer 58 Portable mixer 0.3
dredger crane cum
Cutter (Bitumen Pavement/ . . .
11 RCC Cutter) 35 | Road marking machine 59 | Power winch
12 | Dozer 36 Road sweeper/Mechanical 60 Ral_ser Climber
broom (Alimak)
- Rock
13 | Drilling Jumbo 37 | Rock Shovels 61 . .
Drill(pneumatic)
14 | Drilling machine with bit 38 | Screw Jack 62 | Tamper 60-100 kg
and accessories
15 | Electric generator 39 | Shotcrete Machine 63 | Tipper Truck 5 ton
Electric hand driller . .
16 (HDEP work) 40 | Shotcrete Spraying Robot 64 | Tipper truck 8 ton
Smooth wheeled roller/
17 | Electric heating plate 41 | Smooth 3 wheeled steel 65 | Truck (8 ton)
roller
- . Vibrator Roller (1-
18 | Excavator 42 | Stressing jack with pump 66 1.5 t capacity)
19 | Grout injection Equipment 43 | Tipper 67 | Water Browser
Grouting pump with Tractor with ripper
20 agitator 44 attachment/ Tractor trolley 68 | Water separator
21 | Hacking Machine 45 | Transit Mixer 69 | Wheel borrow/jack
22 Hyd”’!“"" Jack (40 tons 46 | Truck flat body/ Trailer 70 | Wheel Loader
capacity)
Hydraulic Jack (required
23 | capacity normally 200 47 | Ventilation Duct
tons)
24 Jack hammer /Rock drill / 48 | Vibratory roller

Portable rock driller

GIT: ARGT TARTIGH TAFEGT AT (HEEAEF), 202K

fAga A= @y
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qifedr R-R: [T sl garfter Tl Seaa T TRuHT T8H AR

geaa T T (M) | aaEes SR
BEIGHEE] ESl e GElE
Rl o 33 7
ElELCI Eul 9% LECD
m gér zog L EE
gﬁ Powerhouse Site R& Yae
Powerhouse Headworks RO.¥ e

GIT: IRGT TARTIGH TAFET AT (@A EF), 202K
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ST TARTITH Tedldgd s, 375,90 Al FIAETINT FHT AT Fiada

TREYR-3 AdaeT qae &1 A9-IsUah! &y

AMAENT TAE HeagHa (ALTH,) TG H1F AR Gra-ad gearaeten!
AeagA, WA, VA, [, wrifaiger aWen T el amiel Edsaae g
TRUHT A | TG AWSEE A R FEEE 9adaed [
3050/0/9Y W a9 qUT AE HeATad gRT €Eidd HUHT Rl | & e
GiaG AT Gl RUHT Gade®dls HEgel AaagTar IrafHeieHT MRaHT &
| TAHFHT TRUHT FAe®d! @Eqd AFAT T A ALAH,  TiddaTA
TRITFT G | a9, A ATIT TEHa HEGH TAAGTH AT ol g | AT
AT T TeAGHT AdaaT AT TIAH! T AT, ATATSTATE
FEEId T/ ATHNT AHRT/FdaaTh! JAIaai® T AR dFaear
I TARH T BN qgHad T [Aeelu, TEiepd &7 HaRo a9 S

~ c =\
Jag-THT FTHeb [eh 0T TUHT FaTdgedls eaTHT Tee o= quT drara<el A=l
R Joold TRUHT ITAe® I T8 TUR MRUHT § | aLHH, B Gea= Tl

oy FeT f&fer sreeem ivusr o
3.9 FEEE ThIRIG a1 AYHIL AR/ Fidaa-ia! Jiaeis:

ATASTHTENT GEateerd S[-oie, Aiferes fRufd, Y-St T AeqI-TET Geali=ad e
(DMG, 1993), AT HATFaIT TIA T T &4 AARS! BIal, AT
AT TIAH] aTEd(d TN SAAqb] TLAZD, AT HAad TP
AHINE ASH ATEET FFa-el qeagsh T A-F ASHRET qFa-ad Qe
TEART RSN Al | adEeliy g9 Jeagdd qidaed qardasl HaAr
ATATERTT TXEAT UF (00 ), ATaET Gea FaHmEe (Jo6e), Afeea Azt
TATE HeATgH T e (30Y¥0), AHAIE a9 Fid Fa&80 el (R0€9), a9
U (Rog), 3 FaAmEet (R06R), foEd UF (Ro¥R), faga FawmEeT (Royvo),
g femra A (R0%z), Sredr Fiear T AN FHed MSicisTene g
WREARE, AR FAAAYH AAAGd AASAIH] FHEIA AT Fddad T
AN FFad @i AR MHaeEae GHd aedeses [aedqd A
AT TRUHT &y |

AACHT HEH el TeAgH TG SICAET AATAS] GEATTAT AT
fdaeare forguast e | A SAdT A9 geEedl aeagd T Aar
T T ALGIT A€ Ued T GIS AS fEAeeioT MRUS Rl | WREW Eieh!
STATIIE &1 A% GLOF I Ta1gs ICIMOD 3T TahIierd i qeaf-ad Tidaas
TN AT FAHEE AN DA AT T ALbel NGH! {01 | AT &b
FHISIEH-ATMYH T EDld qdq BTl Mty 9 B o Siear areae=m,

fAga A= @y 3-9




ST TARTITH Tedldgd s, 376,90 7.l FIAETINT FHIT AT Fiada—

AICTeT ITE=A T HIERT FATagh AR GFa-gd Giaaade! Heda A
| 99 @I TEAGHE® AT UaTe Ahd Sodl q97 TTHeed! Jea™sede
TgHAT AT | el WARNET TOHT AT ATAISEIRT ATIREET e,
AT TAE HedghT Uddae adl d=0 Udaade®dh! q ATaT e
el

EREIEIERIRE E RG]
ARG ATAENT YW AedTghd AU HIUHT Rl AT R T
TSATATAE T T AT T €I T ARANHT &S ATATSTAT AT & 9T

e RUST | AT HAT T e b qieear T THEeh! GiAreT

ATIR THE &S ¥ ©qHT [&HTeH RIS S
3.3.9 ¥OH Aaa &7

A AT T wSHOMEE Yoqer ®OHT WA U & Sfed ATATS
YCTgE®! i Toe, i Sl A qUeRe €d, Jea- @ e o
AqE g AT, TAT €A JGU, ATATSTAR] BIHRET AT T4y qor weerdt [,
Figate [WHa Samea®! ga & O FW A TAaE g TerE &9 T A
HAEED] ATMIEH! 300 WX ARfaf= EH TIFgeds Yoae TE & 90+
i TRUST & | T ATASIST AT AT T ekl drgarg T,
FNHIE TS T HIh ALEHT o/ el 97 T1S Toael ToE AT Tegq (R
3-9)1

fAga A= @y 3-
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FAEAINT FHE FAigHT FadaT

RS AN g ARSTATST
PR IERRE

Legend

— Project_Boundary
— Project Layout
[ Inundation_Arca
Chharka Tangsong_RM
Ward

|

I 1

2

3

4

5

6
Kaike_RM_Ward
B

5250 5 10 15 20
e e e KilOmeters

B 3-9: smaee R = afgaer vl a= e e RE

GIT: IRGT TARTIGH F.14. AT, T THITETAT SeqaT Flaaa7 (FeaEs), 207X
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3.R.% AYCTE AT A

ATAST AT T goaremane Yoqel T9E 83! aiq<ahT TS, aer, areqar f&aftd
LT e TGl SO M AT @EHT AN T AT &
TR, el FATREEAT TAFA GAD] GHSE AegUIdrHT 7 A TadHT
AYHET €A TS I &AATE AYALT I &7 o gfenfug ot g | a9
ATATSTIHT ATRT ATATSAT T ST AIS9IS AT, T HI5eh AT, AWCHET THTEd

A A AR TR g |
3.3 IHfere/ Higadd T TWAEAD! TAR T AAvTS qARD qgH

3 3 .

AT TSB! A, Sadh, ArHISE-ATaE qTaT edhided  ardraiuim]
FEIH TLAGH AH AT AT ATAHT T g Ae®dh! AT T4 FAEd
e Fhielsag®d! qar MU &7 |

.Y AT AEFIT:

SN e

Q .
AT TIAHT A, T, Siadh, AHISE-ATAH TIT qiepiid araraToe]

TAHE TEAEH TSHATH] ANl TR O FaEe T4 qemo et [
3050/09/3Y% T @ 050/03/0§ A FFA ERGY FAHW T fmEm
ATATATRT ATEATH] qLAEH Aghelddhl Al T Mid 059 /93/9% 4 <9
R059/93/39 I TFH 9HREH FARA T AE{E gIas HREBHABT AN

TS WM T R & 7 T AeqIT MRUD! [0AT | TSI ALATHT SATF T
RUHT AegaT @i T eqd TRuEH

3.¥.9 MR® aaEReH SuAETE B

(F) AEAF TAEH T FgHa fafer

Aifde  ACERUHl  HedlghaHl  WIN AEvad  qeagHAT  Topography,
Geomorphology, STeTdTy, %E@Fﬁ_uﬁ ‘ﬂj’lﬁ =™, Soil Erosion, Land instability, =14l
AT AT UL T el Ta¥ Uge | Wifde ATaERoS] aegs qgheib]
AN ITAN TR @fgwT FEdqa e dfasdt 3-9 W Jei@ MUl § |
I ST AA€dT T TEAITEIT Wishtele @al/ S (Sed: GLOF) %1 GeaTgeh
TIT ALTIT (SFMHT ITART, T @bl &7, Udelds AR T g¥amad
YT AT AT AR/ HiaaTeh! qaeiss T8 TRuH Bl | 7 =,
TYFIEEET GARA TR ATASHT TICHT U, Y-ACIT, qHFT T aeah
TEATTH bl TRUEHT PRl | i ATareRuresT < WaRT TR Sbfere qerent
3-9 W RS G |

fAga A @9 3-¥




ST TARTITEH TeAldgd T, 3°4.9& #.dl FIAETINT FHT AT Fiada

AT &3 AT [UEAR. F¥dl AT AURTE, R0&% ATAR PMos (ug/md),
PMio (ug/m?) T HTa STAFATEE (CO,) I AT TRUH! B | argshl oaT
HY=eT AT Hand Held Air Quality Detector, Model no. M2000 EARCRIRIFAEY e ddy,
FHH FEd &7 T [FEde T e © IR i © a9 9FF i aver (9% "ver)
AGq qeAIgE AT TMNGHT BT | wwd Rgudl qeaEsd ded wgTaw T
ATTHqH AT MhTeiuan! T | €afde! €T ATIT =T T Sound Level Meter,
Model- SL-4011 1 YANERT AR gedad T [agae TqeH fbem ¢ <
99 T 9 RT3 A9 T STHT & I & S GFH 40 HHTSH FIHAT 1% e
TF edf el AT TRUHT a1 | 799 fofgus! aeagsware Equivalent Noise Level

(Leq) Mo F¥T A AHEHIHT TART TRTHT FoT:

Leq =10 X Log (—x)
nxy, 10(E)

Where,
Leq = Equivalent Noise Level
n = Number of Sample
Li = Sound Power Level in dB(A)
GI: FIAETT 9T /T 97977 (Compiled Noise Level Study /

R T, A AT Wellegd ARl o ggaws ¥ Hgae e
T THAT FFHAT T SWAT TARTIAT THEATRT RN TST5UH! Rl (=
¥.¥) T A B TAT AT AREATTHT JOTetiap] SETHT AT 91 STl e
et wivger far |

fAga A= @y 3-4
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ARIPT 3-9: TIIG ASTITH! HAA AN AT FEIFH T FAT TRUSHT fafer

FIAETNT T HeqIgH ladaT

o ATl TIAHT TICRA qAL/IAT AqAHA T ehiersedl TN
T - AT, A-SIANT AMGh! S T TEAEGH Tghai
o ATASAIH] AT AT Hdagaah! TAIaen=

TYRTT GAEAT FEGIRT Al T IUHTT AT =T
Topography e CMUNMha SaT, Google Earth T GIS mapping AASD] & AT W7aT Y00

fa. s Bre eI iégaqz J-3l L 00
. oot &=

ERCRiE I G

o ATATSHTHT TFATTAT ALUTT Gldde-ee gl dId=hH, aul, BTl

AT, A AIHHT 0T ATHH TEAZHD] bl T AT
o ATASAIH] AT ALATT Fdagaah! TAIaen=

AT &

ERIPIECAREELKII

o AT elevation T ATIRHT TATIR &AFHT fFgroar afifeor
o ATASTIHT TSI ALIAT T(TagaH] TAIaadlT

TgaFd T fagae wuw

A T el fFgerr

o AFd WiEH Fg@ I FDC HT T DHM @I MM hydrological
CAFAE 2% FTRTaH] qCAEH GH, ST AT AT extreme

EHECINGERICE A EE T

o ATASTIHT TATSIAT ALIAT T(TagaH] Al

A ¥ fagae wuw

YrgA~eh fagetoor

o UTIHT THAT TgHA T FARTLET TLeq0r
e DHM T1C ITed TEAGHH! et
o ATASHAID! GFATSTAT AETTT Fdagaehl TAIacm

FEH  TRAY,  GHw!
UER T gaaH! T

o AU SaFY T [FAYAE WA €\ e Tl THAT agHa T I
THARTEIAT T
o AU &ADBI AGH! AR, THHT [UER, el T AT T

AEASH D] HeATGH

TEAHd, B qEE & T g

TIA

fAga A @9
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FIAETNT T HeqIgH ladaT

T AT gl fafer T qam AASTDT AT
@ %, gEgEnt T e River Morphology IR ¥ 5ol (aTE@®T <Nl HEd SAeEH! @A | eeddd, HH ded &4 ¥ [gme
River Morphology T ¥ Bfieer Toamn Femdeess =E T

o ATASIHT AT ALIAT T(TagaH] TAaaAIDT

Tocdl ST &l aiehl
TIANT T E-flow

o Toddl TS &FHT U IUANTH! AT, STSHST UG ol &=
JqAY AT, =IATH E-flow T ALTTT
o gD Tocll &AT IHIH] TAEH HedgHA

TEadd T HH T8E 4

T &, Aie, SR
T GLOF

o AT &AHT AT TqAT TAA  geological TFaE® T  hazard
TR GLHET AN 97 TATAD T A1 AT FGHAT BT
EAgEd! qe

o TR HATEH! AT AT (T HAAH, WA T FEda )

o HATASHID] FFATEHAT ALTT FiclaG 1! Jaaleh

AT &

T YA

o TR THETHT FoAE YA SABEH! =0T

o GEATAT THIEAEEH] HAEHT 1 TAE THE &A% A= q-STaNT
TS =AT T Tadh! aad (Gls)

o FALOT U A FANT YbRE®H! FHANNHTT T AT Taramr st

o IATASTAIR] FFATSIAT HLATT A(dageh] AT

AT &

TE  HER

% <
eI

o IUT G WD AAH ATHT

o AT IZAHT ART Wehab! qF: TARTHI ATHA

o HERF! TIHT ITT g WhHaH! D] ATAN T IcAEH g S HIER
ST T Heb [SEASTA AT qard

o IATASAIHT FFATSIAT ALIAT Wag ] TAqaAIDHT

AT &

fAga A @9

3-0
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g) qEH fEgeiw

eI UGS WIod TRUHT qearge T Srniih, AN deos, Fear,
AT, HICID! &7, MHIDT AT, BTaTh! U, THIHT e, eafapl &,
TEATIHT HAEAT T TFAH T A & Hifcreh deash! T Aeaa-ahl
TEAGHHT AT T GFaI-gd SAD! SEEd TR MUHI G | T &AH] SAdry
T TAETHT ANTEEE AT &AHT AT T AT Hdg® Icav T fareeryor
RuHr BEr | NS TR TN AR SN AP UREd W qar
RGBT TRl 9 ANTifers AfRURArs geasar wewawst g | ol qeeed o
AEYTH qEAGH T ATANAID] TRl AeII Ufdaaare folgual o |
TUHT TLAEH A LD FTAIR & Ao Wbl DHM BT TSIFaE Jred T
freeror RuET RET | e wiieE SEEET qeag® HYDEST, MHSP, CAR
Modified Hydest &1 fafere® wamT w8 faeeror wiueawr frr | R T, R
Statistical (flood frequency analysis ) approach Fl“vjchog Normal, Gumbel, Log Pearson IlI
(Dhital etal., 2011), TS YANT T AT AT MRUHT AT | TEgha U]
TEHT I T YIS HCH! [FAICTIUIRT TR JARTIIAT T MRUHT a7 | AT
DT AT AT ATIHAT Al &S] BT TUIEAR, WHIH! UIER, eaiie]

EHT HeAgHT TNUHT 7 |

3.¥.3 W e SeeEe B
(F) ATaRTH TEAEH T GgHaT [arer
q. IR T 9T A

fefem aw wrateay, Sedare g i vay amfiees! Seas, T
AT/ I AAAHA, Troide AAE0  (Transect Survey), FaIge TAWIIS
(Quadrat Sampling), WICT, T, a1 ITARHT THEHTH! GaAhd AlME AT TINT
T AT &7 Ao AR aTeafde! f&aeer T a1 & &edr, a9 i,
T &SB! e, T T AGHATI Tlld ¥ FAGARI ATqedq ] BRI
TEHAT TRUH! & | WHERE a9 Fid gEE, 3089 ATER @ TSl
@R Y & x R0 [, 9t (Pole size) @1 <@ 90 &, x qo f., @wyrewr iy
Y .ox ¥ WX e @it @ xR B 3 wrakie e s e e 99
a7 TN REcllcsd g deaae TRusT fan (R 3-3) | @l wedn
TH T USIEEH! I T A (DBH) HIO9 T wAfierg RuSr BEr |
FIAT T DT BRI T HaedT R aRFEE Ufed T AT AR
BRI | A T, ORI SHTE, SERET S SUART g T T AREd
TE AR daelET TRuH! B | e feawe e @ A B asie

fAga A= @y 3-g
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A ATEA GAET T a9 AT qAT FREAT Brgale TN FidaaTai o

GId: TITId T, 059,59

T, AT, oW T ISHATIT [Oedid! Telide®sd! SMaE IUCN 1 Red List
JEAEH, CITES Appendices T I TRHR FRT FHIENT TRIETT el qeieT
T T TEAEH FIHAT U] AT | T ALATHT HHAT AT &
WA YdeEd! FAaedr T A YA ARSHEE g qa @] qie=
T AT TR TRYDT ol |

fAga A= @y 3-%
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N\

RE 3-9: AESHIH TG ANAT T@H! AGT T ALAIT I
GIT: TITTT FETIT, 050,059

TH! NFAT (AT &, TEDH! YA T HE TAT ISAH!T RAWT) AT

TG D] ATHATHT AN AR A T AASAH Feaee (T8
qeH, FAN WEE, HEERH QAT A1) A 97 9 TEEE THRre TN T
O T A TR e ARt Bt | cqd T, aedidg et e geEead 6w
Fled aweafd [amTETe gehTerd (Flowering plants of Nepal, 2018) T = gratead
TEAHAT TAT T4 qiean TRUH 0@y | a7 FawmEed, 2008 &1 Fa\ 2 &
Gueg (F-9) AR q0 HeHex wwa1 =t 30 Hirefmex T R der T
30 YreMex wwar & REuaarE T@®l €99 I0ET T AUT AR el
oo Joct@ TRUHT § | HI&HT AT (Wood Volume) T IR (Biomass)
AFHAIB] ATHAT, TEHI IS T UH TN T a9 [HIHAEd], 2068 ATER
BEASLCIRPE TN

. Ethnobotany |a&T

FA-TT TAT YTHT AATEIH T2 B Se-foedl, IRFHTE a7 Jeee® Taq
B AAEEDH (@AM IJTANET ARFHEEDH] AT MBI FIAEA  Aedsh!
FAATEE T TN THHR SARheed T GHeiee aghad RUHT A |
AT T ANARDT SISEEHT TAMAGED] ST JTARTHT Tgabl forearshl
fafeTe Erer! TART SRIUHT GUSHT Al GFa-dl Gae® Ui a8l U a0
TEETE A= TEIEED] [SCTIvTH FEanT [T 2y |

3. Ecosystem Services Ga&oT

fAga A= @y 3-90
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a@wmw-m,ﬁ%amuﬁwwﬁwﬁaﬁt
FEAIT JUANT, BT AU, Serarg I, Hicreh! Tareed, ¥ Ao FHiEaamn
AT A AN TIAE FHEART AGe®, [HhE, T 70 qHiad safchaedT
TYATEAH] HIEAHAC IABEh! AW, FABEH! ITART T ATALIHATENL B

ferguast foar |
3. T (T, SOEE, GOYIEE T SHIR)
&) ETE

AT SAHT TATE FATqHT AHN Tghel T4 Jeael T a9cas 3o fafee
WA NUT ¥Ry | weaeT fateesT «ni, Yeaied AT T THIe a1 drare araeh!
ECl-EL| qrqwgob\l fufa ereg 9 Transect walk Tﬁ;{@ﬁ T | Transect walk
BT AN ATASHIST GAEE T T eqee (Zeaad, v aomi g
TIEE, [gME, 99 a9e, UTee®, ASe TIAeE, R TIaee T ATASHD]

Wq@ﬂﬂf ) 1 gt g-ﬂl(l TIFEE GAIC T Al TAEEHAT Bg

giop~T ATEATHT ATILHT 00 IF 300 WAL Fag WUSHT L 92T Transect oIS
AR TRCHT BT | add, eaadsi Fgae aF el $9 TeE g S
uf Uget Rt eraeiisB TNUHT BT | TGE Transect walk T TR AR
qAATHT Va7 AreT T [FE™ehT THIET qIev TRuST AT | AT AT
STFAHT ANHT AAA® TRUHT aas] T [AAEeh] aAEEdHDH] AHAHR AH T
TART T aﬁ@'@'mﬁﬂﬁ | Transect walk TT&T Y& W@WWWU@
FISqEE! fale T W B T aeasaees U g, dan, e,
S GHT TAT €@ G [BE, A, T 9T (g, ge, [, ja9 i)
aifeeT Ui ATl UHT FFEqmT TUIe T Uie=me T Yoldieed! Suredtd o=
TS AT | T aASqHT ATATH AN IRAFHT CAH TAA T WM
(R00&) U IYANT MRUHT & |

AIAA fAEEE AR AAAqeEH] JURAT T ATAHAD! AT I AT
AN AT QRBRAARE, a9 A Ahee, Mearq IAI8® T AU
T &AHT AL, a7 ITARREE Al 9T Feahel TR Ao TR F&>T |

g) I08®

AT EAET g FUeeh! AHHMR U Yedel qa7 AYTel [ies TNt T
TIHAT TR A | geaer fafer seaita Taqariel AemaEsdT N Transect
walk T FHIAT Al TRUHT TEEH! I fouie TRy fEr | sRees
AEITHT AT ey T transect walk T point count fafereer SuanT nifkwast & |

fAga A= @y 3-99
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TTY AT THHT AT JcAF transect AT L O THEIHT HIHAT TAFEE (points)
AT Tcdd TATHT 0 e AfPuR sreaaT RuHT 1 | Transect T dfgalr
T transect Y& WUH! TIM E Y A T Y UGl TAEE ATTGAT KO
FEt®! T TRIUHT R | o9 Ae9a TRl Tods ©IAT Al U]
“EEH! W YA TIHT FERATHT q¢ AT GHUST TREgEH I e T
AT Ggh TRUH! 1 | o 10, A=t HUA1 TqH vy, e, e
QIUUHT W qol =BT Hd TR Al G FqAlDT WD AG€4qH TaE T
qig=mT T Toideed! JUedid Il e mgueh &/ |

T ayead FfeE aedild SUEed] SuRdfd aNA 99 WMHT Ty
EHRATARE, I A ARHEE, Meaed INSTe® T ARG T &AHT
FHHAN, a7 FANTHdiee A 97 gahd W 9red TRuST By | =Iees!
AEATTAT AT YA TIAT Grimmett et. al (2016) T 9 ITANT TRUHT T |

M) YT T IFTR

AT &3 T FOGT T IHIAREEH] ALTITHT AN U TAET T AXAE
fafaes v T8 AEEdd IRUHT B | Yo Aeuaaast Al SRS
TR @ 99 TeE (Fgasd, Fuin amnl gghar Tudes, Fuare, a9
P, TSP, ASS TIAEE, I T T AL AT=diRb TET AN 1)
1 Wi g 4 Te® gAle T [ Tmeeae R0 el giaw fBed
HichT TX9MT transect walk T eI MRUAT AT | T& Transect walk T g
T JHITREEHT AqAHT a1 YL AaelsbT A& WaThe (Veith et al. 2004) TS
EATTAT TG 9137 T SR o qaa MRus! Ry | AeuamsT HEar ggo
AGAIHT HAlel transect WA TEATT T AEIE (probable micro-habitat) ST&T
TG T IHIAREEHT JURAT g TFATa Sdl g7 Sfed =5 A, elhl e,
I AR S @Il T T Il STHaT TAHe® I T4 9499 T SHTaRe€s!
AEATH TRUHT AT | TEY AeqFH TET A CAAEEHT AAADBA TR G gD
T IWIEREESH! fTdie a1 0T TRUHT Bl | Tt dewmar fode i
TIYY T INT=REEH! TSde® dieae [d-ie®ad TRHT €4/a0 (morphological
characters) &1 STIRHAT Shah & Tiwari 2004 and Kastle et al. 2013 T8 AW W
TIAT AN T TRUH! &ar |

Ao [Efie® araid 99 TMHKST Nl T SRIERATIRE, a9 o
ARHEE, MeaE] NITEE T ATASHID] T &AH] a9 WREHARE Ale dT
FART T I MU R | qoaoqab! TIed AEqTTH HHAT JTHHA

fAga A= @y 3-9%
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-

[N N ~ ~ = N o
o dledel FUTHY, SllecHIY, ATASAT A=Al I, T é—q‘, dledded, 'nes

qed® AT Wal [ |

ATAISHT SHT B qod, TACHT Tl RE, T T A e aee e e
IR ATET WRTHT AN Al SAAE (s TUHT ALAZHATs AECaH ATE,

ATSARA, X T T T AT MFHsa q9q1 a3l G U9, 4263 W qan
T AAHE T EET Jideed! Eo AR TRyD! & |

Y. AIGT T4 wlaed (Plankton) T Seftdr fhO-wegar (Aquatic Insect)

N ~

WSPT WA ARha] U, WG A MAEEAT SHeed! Jai-dl T @9h 997,

-~ .

Q
AIGIEE B < qul A¥EH AR, AU &= W T8, arg e T

o

TIH] TeTIH TEIe®H ATgl WM Aheed FANT 7= Ag A fafeeeasn! e
ST Ggahad T THE hivad gahd (focus group discussion) TRTT f&aT |

TG ATATSAIHT AT HIGTh! AETATHT cast net BT TART TRTHT AT (Wi 3-3) |

WA T4 ATASAIHT el Aol T Tocdl ST T Toiash! YTH Teah!
3 93 WS TWEEE + (R059/9R/9% T 30) T T (R050/0R /0%
T 09) ARHTAT cast net TC ATGIHT AETAT MNUHT (AT | Wb TATFARTS AT YO
AT casting TRUS! AT S9WT W casting GfeT L 3T & Io@FH T Y casting
e © IRT Qo FoEEH RUS! AT | WGERT YS! qea T AT
A T A9 WO THH! AN TEATeS  diedia®  (ecological) T AL
(taxonomic) fafeE®esT WA TRUHT T |

L

! "a,fmf

v
¢

-]: HTGHT HETTTAT cast net BT TANT

GIT: TIHIT FETTT, 7050

fAga A= @y 3-93
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Macroinvertebrates

Benthic macroinvertebrates T BEEX ™ multi-habitatwqmapproachﬁ ERIK
TRUHT AT (i@ 3-3) | Microhabitat ¥HET wadeable river T stretch %I 00
. B JaEH! THRAE 4% AaUad Gedlgdd RuHT AT T FA Q0 sub-
samples qie=mT Wliblf microhabitats 9Td Hngan?lob CTHI I?isQOb\I T | Non-
wadeable T @RI Q00 . TE®I stretch HI dcadi @Ugdle 90 Fal THARE
(samples) fT3UHT {1 | THATEEATS % % A (ethanol) ©F WRUEBT THAT e
(sample box) ¥ WEE HIE T THAT Aghald AT <o T4 GUara ard qrauaht
o | = t@{ FARTITATHT macroinvertebrates T screening T qfg=mT TIﬂ'QEb:f e
| Richness, abundance T biomass per TIFITS TIXF SIEaT qLAGH W TUAT T

WW% |

wIT 3-3: Macroinvertebrates T meoints &1 @ (distribution) |

GIT: TITId JEqTF, Y050

A3 .
f

) g faeror

qAHI TAWURTS TCE®dh! A& e UIed SedcH® (Quantitative) TeATgH TART
T ATHT TS TSideead] Fedl, Y&d Yidh! aigeddl, Fae AU T aed
Y =9 TS (DBH 4.04 cm) W8T &1 @ [E6aTh! Tcd, Go=al Je] JIaIua
(most frequently repeating species) ol T Importance Value Index (1VI) ENSIES
ARSI TIelehl TRRAfAEIT GoTelishT gavaT Feeaqul g a Sfediad qaee
TART T A6 e 2

Important Value Index (1VI) = Relative Density+Relative Frequency+Relative Abundance

Where,

fAga A= @y 3-9¥%
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Total number of individual’s of the species in all quadrats

Relative Density (RD)= X 10
elative Dens ty ( ) Total number of individual’s of all species in all quadrats 0
. Total number of individuals of a species in all quadrats
Density = ! fasp et
Total number of quadrats studied
. Number of the individuals of the species in all quadrats
Relative Frequency (RF) = ! S the sp 1 X 100

Total number of quadrats considered

Number of quadrats in which the species occures

Frequency = Total number of quadrats sampled

The abundance of one species

Relative Abundance = x 100

Toral all species counted

Total Number of individuals of a species in all quadrats
Total number of quadrats in which the species occured

Abundance =

I T, GIGAT AE WA AL ATRAT [&%aT T7 AE®H! Hwd, Crown
Coverage, Wood Volume 3¢ ATAT RTHT {91 | g Teseae ared 4
TEITCHE qAIZHEE AQNAT HRFAITAE T T AMFHE TSlide®  aimad
CEEE ¥ ATEANIH] &l T AACAAH! [aaaih! @ide! TTA T qr JTART TGHT
foar | F*T?-f 9, d-IS-q T =UeEH Abundance, Range, Typical habitats for

feeding, breeding and nesting graedt fagermurer iy dedlgdhee dghddd dqdl
TANT FUaHT & |

3.¥.3 e, AMF, WiEpiad aTrail qarsya! faf
q. ATAT FAB AAT

ATATSTR AT ATGH THE TATTHT AT BN T9T A= Sledl oleaien
AT T Gl A ISR T Fladh MSHIeThars =i TR &
| FACHT T AR A aEEdrs AT FHAET HHAT ASHH! AT
241 IF TUH AEAAAT T WA, ATE IAGH BT TG TEIEE FEo
& faawer T e TRudeT GEIcHE W aAT T S9AT U9 THTE,
AHAIE ATAATAT T JATE, A0 ST g YZO0 SEdT THRICHD FATAEE
WEHR g Aldbad TRUH g |

R. RO AeqIT

TEAEd AL ARASAD] BRG FAE0 T qesie gaars HrRHH HH:
R0Z0 W@ T 05 FAAT GFI= TRTHT AT | T AT AT T
AT YA, AHISH &, ey &g, Ga6@ T Gganll HHaAOH e
TH AT | At e qeag e AU Aeaiias] ATaRG@l AT
AN YR =ROTHT T AR Toael T ATAS TAT &1 aeqfeerd,

fAga A= @y 3-94
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STecd, Gl ATYd AGEATR] AT hel GO HH0T T AW &
e EEIT TINT AqAIH TUHT (0T | THT AATET TIERTT AT AATH
ATATSTT FFHT TWahT (AN Fed aar AT T a1 & @aage &
TIEEHT AT TNUHT B |

%) A TAAT IR/ TGADT e

T AEAT ATATSHIST AN ST Ao THI qel SR/ SAhars ATASHIEE
A AT BRGY AU [T | TEars ARSI @i Qa1 a9 Ao
FAgEED HATERE Jdbd T8 g | TW ARGHDT A FA 3 WA (R
TRYAFT S WA T § G WS T S qof qed) g gaT A s e
TP EIHT ATAST T ORER (Severely Project Affected Families-SPAF) ST=iY
AT TGS 5 |

TR FHEATT, HET AT AT whd SAw Bhied Faeted T e
TRuaT A | a1 RSt Sere® GIS T Google Earth WIhd fareeror T wefera
o hnN o o N O

ol TFeRE® Il TeUaHT frr | yifar foram TFee®an faaeeT syl |aerm
TG SIS e T ool T FHa TRuawT &y T |t e
AT TAIET TRGUEEH! Uear MRUS! f&ar |

) AavIS qAEH < AU qgHad Ay

TIA ALATTH] AN heg el IR T Td, TG Gaau JeAmact, 918
FAR B, AT GHE GARA FH [T, HET SAHR AHT, T A1adrT
WA HRA Aled d7F oAl a9 SN qgheld ®RA IR IRUHT A |
FEIAT AT TITA AT &N T TRYARE Wed T Arieears ai
T TS AEF TARZH G3HAT ARUH! BT | I Feggqq e q0cHSD
(Qualitative) T g&aTcH® (Quantitative ) @%@I’Hﬁ TG qg el U 2T |

9. ERGY qEEHAT

YEATe AT AT g S e T T AN qied g W
FHTEA HUHT 3 TRGUEE ALGITH FHICUST 1 (ST &.3) | ATASIEE
T FAITT g7 WA O IRgAeeets Td o AU SEEvH Wennlt g A3y
TRUHT BRT T A BT AR geEred WA MRS BEy | g aifdie seedt
T e ATATSHT & FATEAT A T AT THepT AN Uged FHI 7T
G | qaaus! THIHT Iy JHIEd TR/ FIede®ad] WA [&ar0, B
I T IUEH, ATHFAT Ta1f¥ca a1 WIS folushl S, bl WA, ATTATST T

| o
G, AR T YARE SEd [@gd, e, 2, e, 999R, @ A9,
Aifere Teafy Teaedl qeaEed T AESHI Jed e wet, afdtd < et

fAga A= @y 3-9%
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FEIT fFar T AT Ui TSGR A dsh! AHEH qg b U
o |

3. {&F GEARTAT SA=qaidi

TITA ALTTTHT HHAT ALTTT CIell a1 ATASTT T &7 BAbT AT
FHrAFAT, [, AGRE, qiidTH ST HEue® Tad d7 GUHRATl M|

TSR ET & GEEIid] TOHT Fraardl TRuH! -l | I8 96l I5d
~ = ~

SAEGd ARSAHT @A THEeH USRATAEEH] Rl dghad T AT |
HE& GEAIRTAl SAhe®d! AAE Aqqar 3.3, Ml 3-9 A T&qd TUH F |

3. RS g

AT FETTT EAHT AHRTU S IR AT AHEH GABAD! AT T
o (ST 3.3, WE 3], WE -3 T WIE 3-Y) | AT &AW gAwd
TSI T 99 AeTIT rilel af GFardl ST SqHaasiars TR [&ar |

AT HREITDH] AAHR T FTAAAT TATIT T ATASTAAT ST AT
gRON, IAEEH! [AEl, AHE T UL, T [FHEd A, A
FHTATATT AT SAEEHT AHET, THAIEAT AR ITIEE T GEINTT HHBEE
MAAHT AFAHN GHAT T gAhadh! Hed I5vd Whl Al | FAwdD!
AT AT T E G0T, WP AT T EqUAAL, T FCAbT FY,
AASAEE T T g FednT, TaE Sad ffaedr @ e
oo gAEA WOHT AT | EIA FETAA SRl gAhadl HHAT GEWniEed
ISUH] FATA/HEREATS FFlg T ALTH, WG THT ATEaH Farcl/HERe
WEd WO WA, WHERE AN HEHHeE, TOEE wiee e qe
FUFHHEE, TSHb! T ATMG FHEL TRTH G |

Y. YT TqHTd AAqb

AT Tl AT &AGEH IBEc] s@H T bl FUSE [CUE T s
et g | e wisE-Aide T giepide TdiEieEear SEe qed 1=
TS AAAHT TG AT | Aezae A Ararsn Fai geepr sifas afeam,
it T/ GT, iepiass O e, TEEadeT e SeEirer
ST dfaleged! Saeis TEh! Rl | AeaaT SAAT Juaey aEqeE T T
FARHAT [ R Tl THHR U Tgha TS @ |

) e e

e ST ¥ Ade® AThd Ugdad TRUST dEAgHeEdrs  avHIcAS
(Descriptive) T TMEETHI (Qualitative) 3 Ffte® waANT T4 fergeror wifgat forr

fAga A= @y 3-90
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| WS- AR e EENdEE, W, T T AT TRUHT AEeIHmal T
THEIEE, AT &AH] AH¥ged [QUHT GaEd I fTufigs Sear e
TAEHEEATS [ e® T IT-AMUHEE Arqid ITIH drawel [FEeror TTHT
g | WANEAR GaEEE 9% RS AACHS qeagH [aeeiiul T A
FFITEH, TR T Aamates TRUHT R | AEcHs qTeTgsh [aeelIurehT i
SPSS T Excel I YA TRUHT AT T faecivurEne grq qeargsdls  I9dh
QUSEEAT AAYIF NMCIHT T (@-EA8E Teqd TNUH g | D, qEdidd T
UfdeRie TUeie® T 91 1 Hgcd T TH ST SdTeh] ATEATcHeE aFel-eeh! ATHHT
TeAgHT AT O |

3.4 9 HeAEHA T QATHAT

= fafee T IusEE YAt T Hgid AEues! AEeasdmar SgER AT
EAD] ATIT ATATEAONT TLATEH D Tghed T qHEL TR § | ATASAT
HAD] oA AT A AAEAT AN (R0 T FoeTaht
PRaad A A URAdHS] ARAT THEeE ATAN TRUH F | qwd
qie=m TRUHT g9Eee A Udba (Adverse) TWEEE® T AWEH  (Beneficial)
TATEEE HT 9T TAeT (Direct) T AGAE (Indirect) THTEEHT TIHT AR U
g | U qUHT Yol YA T AYHET TEeEelTs National EIA Guideline (1993)
T T JANT T FahT T (Magnitude), R8T (Extent) T safaraet (Duration)
HT ATIRAT 99 fogeroer Muanr A | qe g9EsT qET (Magnitude) 6T
ATIRAT BAH] AAETT HTEAT T AR ATAAG AREATTGEH  ATETCHAT
Io9/9ed, Heaw T T ®UUT GeArgH URUH B | d ), e
T AT ATIRAT TIT (Site specific), AT (Local) T &AT (Regional)
T ®YHT T YHED! Aafdel (Duration) ATIAT BIcl, HEAH T Al AT 9
TAgHT I JHEH] Hecadls b RUH! [0 | 79 aramaedid gmae!
He<ddlg At ST National EIA Guideline (1993) #T [RgU®! dais! dlfeisdl 3-R

ATARH! WHeeH! 9 TN IRusHr B |
ATt 3-3: ATAENT JHEHT qe Freier

TESHT IRHTT EH! G TEH! A
I/ qed §0 SER] g0 | drEired R0
qETq R0 T R0 | HEgH q0
e q0 T 90 | AeTHTA Y
T ag.fMq, roul

fAga A= @y 3-9¢%
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JUEHT FETT R AW ALAIAET A HAET qifcrnin] ATREr afy B
TTEHT A &0 WwaT AT HUHAT Eal YT A ardeh /39 Hecd JHE Wi
e fuior iwsr g 99 yo I &0 WEHST WM WURT YWEes Hedd
qrefe /Hgcd T YO WSl &HH I WIS THATEAS HH e /T 1 GHEHT T
fFatr niuwr g (qiferseT 3-3) |

qRTET 3-3: AR HeTddh! TaL/Tq8

TAES! e A (TRAT, AT T @ty F /1) | WEh T /@

§O W4T WY At Al /=T qEea
¥0 - &0 ¥ wegH Hdh, HEd
YO a1 & HH AqdE /T

GId: TAHET 3-7 FT ATEIHAT FTeqTT Teled I TH]
3.§ GrEwe IORY, SARAr T eV gaars
3.5.9 AR T ARG FARe T4 qIHL]
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®.9.R i
WRTAE ETHT ATASET 8 9= W (Higher Himalaya) T fasardt i Afefedy
e a=a (Tibetan Tethys Sedimentary Sequence) AT &g (= X-9) | ATISAT &=@m

3= Ul &=ar ursH High grade metamorphic rocks Trl‘tjcf calcareous gneiss, gneiss,
marble, schist intercalated with marble T e RuTelt &= 9137 limestone ¥ shale

|

|

|

|

|
0N

3 Miocene leucogranile |
:I Paleozoic granite |
m Creater Hmalayan gneiss

- Praterozoic granite in Taplejung wincow

- Nephelna syenite near Gorkha

| == Greal Mahabharat Synform BN
—+— Great Midland Antiform
I Mair Cantral Thrust

27N
21N

l 3 | Terai and intermaniane basin fill

| [— Siwaliks
[: Tethyan Himalayen Sequence

I [— Greater Himalayan Crystalines
: Lesser Himalayan Sequence

%i-ﬁ:ﬁmﬁzﬁwa@wéﬁ

@I After Dhital, 2015

®.9.R.9 AT §ADHT ST S-TH

Dhital, 2015 = R09Y AT YHIYH UK {HdTe Geological map of East Dolpa (Fuchs
1964) T ATAR AT AASAT F=o GHIAT crystalline rock unit T <™ fEHATET rock

unit HT FARYT EHT g | =9 @A crystalline rock unit AT H&T T gneiss with
calcareous gneiss, marble, T schist < TAddRT AT g a7 e f&amet rock unit

HT limestone, dolomite, shale, slate, phyllite, sandstone Tl quartzite of Ordovician,
Devonian ¥ late Triassic ages T WIZME® WS~y | &MAF SN @M South

Tibetan Detachment System (STDS) AT &AW HaRyad whl g5 (B
L-R) |

fAga A= @y Y-




Dangarjon

28°45'
¥

0 made Jurassic B shales, siales, phylties, and sendstones (mainly Devonian)
3 ket ! - Early B Limesionas and marks (Dovonian)
[ tate Trassic shaes and sandsiones (incuding Tarap Shaies) Bl o \ (rainty Middis O )
B Derk ared mans (i Mukut L Ansan-Camen) B

and Early Tnassic imastonas (incucing Tamba Kurkr Formation) Elo sandy-shaly (ulighily rmales )
/M Perman sarcstones, skatos, and shales, party imestones; Bl cy g marbies, schists)

Carbonifarous cark limastones
B Carteriferous shales W Mocene leucogranites
Bl sandstones end g wlong D -{NG DUs boundsary — Fa

o 4-3: T Sreurr &y Sl T RS 83 (Fuchs, 1964 SE

SEGIERY
GIT: TG TARTTD .14, AT, B THITIAT e FIaaa7 (FEaas), 2074

®.9.3.] ST §ADBT -9
F) AT ST TEFEE

AT &397 I=F fRHTelt &= arg High grade metamorphic rocks T‘Fﬁ calcareous
gneiss, gneiss, marble, schist < o el s e limestone T shale [EAREEal
FEH qISg | ST &AW bed rock of limestone interbeded with slate T g8 &=
T=a Ul & g gneiss [HRTHT TS AR WRUST @7 | ATAIST
HAHT qTe H&d TEe®d! BN aiierdl K- AT T&qd U § |

AIMRTHT L-3: AT HAFAT B ATEEE

Tectonic Division Rock Unit | Lithological Description
Higher Himalaya Gneiss Light grey to white, medium to coarse grained, medium to
thickly foliated, strong to medium strong Gneiss.
Schist Light grey to grey, thin to thickly foliated, strong to very
strong schist
Marble Greyish brown, fine-medium grained, thin to medium
foliated, medium strong to strong marble
STDS
Tethys Himalaya Slate Grey to dark grey, thinly foliated, weak, fractured slate
Limestone | Yellowish brown to brown, thinly foliated, strong to weak
jointed and fractured limestone, limestone is found
interbeded with slate

HIT: TG TARTTD .14, AT, B THIIAT AT FIaaa7 (FEaa®), 2074

EEMEEIMEL g y-3
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oo an aw acon
Geological Map he Project Area

= RS ey [

W)

——
= e =
s

T T T T T
atator 415000 4iet0 azve0n 424000

B K-3: AEe aAr T

HIT: ARG TARTIT .14, AT, B THIIAT AT FlaaaT (Feraiaaw), 2094
Y4.9.R.9 AASHGHT TEAEEHT ST-TH
%) ST G

T AR T R L& 3T . a1 i | S g&w g9
fF-TET hill slope T angle Q4° <[ §0° EH! § | dfT T WAl S=HT
debris flow deposit, @r AT vertical rock cliff ¥ huge amount of consolidated and
unconsolidated sediments, FqATHT Tlﬁ'l?:blf e |

g) 9t T

AT atd ¥Id SBHIE TS /g ¥ 6./, e & @ g (Wi K-9) |
sty U (Axis) Y@ TN ARG 4T GrEE @I oo [ Wl g |
pLERD CET g% =TT bedrock of limestone interbeded with shale TfRERT =g
wETg | Atg TawH! ZTaT EARAT vertical rock cliff Wbl § S[AIE AHHAR ITEH!
atg AT T IUTH g (WS R-3) | FH TIEAT TS Limestone T AT

thinly to medium beded, fine grained, greyish to yellow brown in colour, slightly to
moderately weathered, strong to medium strong, 9T slate =7 fagrrar thinly beded, dark

greyish in colour, slightly to moderately weathered and medium strong to weak TP )

(e X-3) |

fAga A= @y w-Y
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Proposed Dam Axis

R - '
e K-9: 9t W@ T
GIT: R TARIYH F.14. AT, F GHIIETA SJeqaT FladaT (FeaE), 202X
' = T - i 8 el

@EK-Q:E\T&TWWW

GIT: MRGT TARITH .19, 7. F GHIIEIT FeqaT Fiaaa7 (), 702X

2

GIT: HRGT TARTS .19, 57, F THIIEIT TEqTT Flaaa7 (Famards), 2094

faEra Az @arT Y-
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M) ARee-9

AlRe-q MEUT-UfE HEST dhad! FEE (limestone interbeded with shale) AT Y&
TRTHT G (RIS L-¥) | T @ CAFAT 983 (Bedrock) FEM g~ !

IEELEGL greyish brown, fine to medium grained, slightly to moderately weathered, thinly to
medium beded, open jointed, medium strong to weak and fractured limestone interbeded

with shale THT § | T9 Al AH I fEemad garar et Whl g | STDS
ufee A® HUL TUDRT Ylgreg d STDS I A weak band, shear band zone

GIT: WRGT TARTIYH .14, AT, T GHIETA a7 FladaT (FTEaE®), 202X

w) Aee-R

AlSe-3 I[EUT-UE HEST Tl &M (limestone interbeded with shale) HT Y&
TRTHT G (WiE L-Y)| T @B TAFAT 9% (Bedrock) FEM IS~ Wbl

fQT9aT brownish, fine to medium grained, slightly to moderately weathered, thinly to

medium beded, open jointed, medium strong to weak limestone interbeded with slate &

g | AGeH! ANE TEdh UHh gFdl Aiedl/dERl @l Whl g |

[FEa fazre @9 Y-
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GIT: FRGT TARTIYH .14, AT, F THIETAT JeqaT FlaaaT (FTEaE®), 207X

¥) afee-3

AlRe-3 IREIT D! qA [FARAT qERId WAy | A &4 colluvium HIERT
2MHTHT F | Colluvium AIETHT AIETE 0 M. T HE TAAT 90 T, W=aT skl
@Hﬁ‘ﬂ?‘lﬁfﬁ?ﬁ | I8 WW%@W greyish color, fine to medium grained,

fresh to slightly weathered, thinly to medium foliated, very strong to strong schist T

g (i L-§) |

m

wE ®-&: -3 @A WA
GIT: RGT TARTIYH F.14. AT, FT THIIETAT STeq97 FIaaaT (FEarEs), 20 24

) & Awe

fAga A= @y Y-8
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TS AT MRS AT Tt TR safad g | O aIrea v QT
F U TET AR G T ARG AT Star FERETe A e Tee T4 S
Tﬁ?ﬂ%ﬂ | a9 WTW@W%W fresh to slightly weathered, grey to dark

grey, fine to medium grained, thinly to closely foliated, medium strong to strong, gneiss

rock mass, WeHT I (T X-0) |

Sufge shaft

RS,

RIE X-1: I Q¥ @A T
HIT: HRGT TARETH 14,57, T GHIEIT AqTT Flaaa (AGEEF), 20324

g) fOgae &1

T AAGAD] [AIWE ARG el 3t e qAeTa ! Jedre TR

g (We U-5) | T9 SFAT g T 9T yellowish brown, fine to medium

grained, fresh to slightly weathered, thinly to medium foliated, medium strong to strong of

gneiss@ﬁ g |

=

Y- ﬁgmze'ra%r

GIT: HRGT TARITS .19, 57, F THIIEIT TEqTT Flaaa7 (Famards), 2094

faga @Az f@urr Y-z
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¥.9.3 9RQ T -feuar

ARSI AETTT TIeie] AT SR Aedl adT J-FURar Ica T HRHEE
(factor) =T faf=T parameter 8% FETTT TH! & | T parameter €& HET aqIoH

Calcareous gneiss ST FFal-&d ‘ﬁ-@mlﬂ

JAC-UE T FIE-AIEH ThaT gem (Slope)

A (drainage) T 30 (10 ., IRF 9000 )

STDS %I T (R000 f, IR 90000 f)

i €00 LR wwar =il I

R0 3fg &4 R (gegaar 2o @ yo ) wwaa! g (Slope)
Faaet (concave) HWTHT AT (Slope)

3y oo WM. T Yoo . T¥wr =T

ST AT FI g7 qab ufe

Wi Ifeafed parameter TEHT AT TG U 9. ¥% ATASHT & HH S
B AT TS W OY W, WeIH, 999 ¥ O 99 SITEH & A I6.53%,
15.80%, 1.93% T 0.00%% @H g |

00 420000

YV V.V V V V V VYV V

Legend G o anoso ) prre 3

—— Project_layout slope ‘ "

» Lancside -High:83.4173
Low:0

B Y-Y: WA @9 landslide inventory map

GIT: ARG TARTIYH .14, AT, F THIIETA JEqaT FlaaaT (FEaEF), 207X
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szsonza
:
200020

Wil Lo Bala]

T
S10en0s

0 i
H z
i i
5 n
-

< - L
> i : N ' H
g
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EEREE g landslide susceptibility map
GIT: FRGT TARTIYH F.14. AT, F THIETAT 03T FlaaaT (FEaE®), 203K

Y.9.Y¥ AT ST afeufaie

AT YHHIT SRIHET el S0 WGH HUHT &AW 965 | acl degoa
FE TUHEEAT W oAl YHTIEE AIHT TNEHH! T TGl SAM T Gl 6L
Al TR G | A TIAHT AN, TAAHT YHFIT FGH AFaeee L0 aar
Q0% UR T TFAEAMT PGA ~ 0429 T % IR TH TRAEAMT 0.7g @SS
(Rahman et al., 2018) |

EI00E 22*0D°E E300E 23"00°E 25°00°E BGO0E ETDOE EE0U'E

F30°0°0° N

F29°00°IN

23500
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021 029 0133 047 035 054

270N

RINOF  0E FI0DE S4°00E S5T00E RENWTE  RTODE  RS0NE

E=n )
TN L3000

300N
290N : L2900

28°0'0"N+ S . RS iy F23°0°0°N

PGA (x)

2TVOTN F2O0TN
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EINVUE S20'0°E E3I0OD'E 24700°E E500E EGOVE ETDOE SE™00"E

B ¥-&: AU W‘ﬂ'ﬂ‘ e T (10% and 2% probability of exceedance

in 50 years)
HIT: HRGT TARFTS .19, 57, T GHIIEIT FEqTT Flada (AG@Es), 2024

faga @Az f@urr Y-q0
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TR & 9Id & gedrsa! |l Seismicity distribution, geological behaviors,
active fault characteristics, seismotectonic settings, and focal mechanism HeJ HUcTse&
gl | A AIIUSEEHT ATIRAT T Afeleat] ALTTTEE (Chaulagain et al., 2015; Ram
and Wang GX, 2013) HT seiid &, GFOT AT &AHT AR Q0 a1 YHFd
A &AeE Ry RIS g AT o 6 Y A dERdd el g (B
¥-) | Surerdr gl Rt R aRnfed e W qeEe et

HH T |

Zonel

Zone 10

Lastitude aais in decing dueprees
¥ Pt

Zone 1

a2 Langitude axis in dﬁrfl'r.al dagrans
B w6 i & a i
(Source: Chaulagain et al., 2015; Ram and Wang GX, 2013)

qrc: The rectangular polygons indicate the seismic zoning, the red circles indicate the historical
earthquakes, the blue circles indicate the instrumental seismicity and the red triangle indicate the
Bharbhung SHP Site

4.9.% TTAErg T W

TRTATSIT AT AeuTST BAI WUHT 9 FSlec ™l THIATHAT AfUHdH arasha I3°
Aleqag T LM AR - 0° A-qud T Ty | lieelll AHIeT q-ANTH
FFEr [HRWH! SAag TE7g | DHM Bl JeEsH ATIR AT Taldh] STATdR
T dtga At au 3ke.3 R T eed wege A jes.s i @ g
| T T, AT el FeluR SAET diea At au 3€3.0y i T ddtea
g A R3R.0x M wEm g

fAga A @9rr %-99
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Y.9.& AU BRTaEE

TEAAT Sehl HREW Taldhl TR gell 98 &l 9 i 76y | Se@
YA TAIR & WG Fqserd 3308 WL g Leow M. BT IEEHT M
WH G | AR AN &AB AN IASHT JITaRHT &7 ad =& -6 T
TREHT X-3 AT T A ARG A5 A A T &7 aa @ K-R
T AT L-¥ TEqa TS F:
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Legend

A Bharbhung Dam Location 02.254.5 9 135 18
3000 €0 5000 ams| e Gilometers
I Above 5000 amsl

o X-2: AR AR TerEe &

G HRGT TARTIG .13, AT, B GHA AT Flaaa (Feratas), 2074

T L-3: ARG ARG TATEK HAD!T aMbLT

- TR st T

gAma (T (.. g (%)
TG |8 ae ¥ 000 fex aq R ¥%.9 §E.3
LT WeAaIE 3000-4000 fiET ¥GY .33 EERS
THAT AAE A 3000 THex AT 0 0
FA ¥IV.YY qo0

GIT: HRGT STARTIT T4 AT ] FETA AT Flaa7T (FErEd®), 2024
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83°5'0"E 83°10'0"E 83°15'0"E

29°0'0"N-

28°55'0"N- Legend

A TetuHw
[ ] 3000-5000 masl

[ ] >5000 masl 0 1 2 4 6 8
™ — ] Kilometers

Catchment at
B 4-): A1 ARSI e S
HIT: HRGT TARTS .19, 7. F GHIIEIa TEqq7 Flaaa (AGaEs), 2094

TTHT L-¥: TG AT TATER HABT BT

- P! sSaadd et
gana (3t f6.M.) giora (%)
TG |8 ae ¥ 000 Fex a«a RT.MY &3
THET AABAE 3000-4000 fHaX ¥09% 3
TSI gag a1 3000 e Ay o o
E&l qo0z.eR qoo0

GIT: WG TARTIYH T.19. 57, H THIETal TETT adaT (Famards), 202X
Y.9. AT &ADT

ARSHIHT geash 8 s TR 47 FAACH F 9 a0 W9 H7g @l
Y | qud, AT T FAEEeCH] q, AT S AfwdT auid T
SqeY qLATEgH ¥ Imaginary T 0 T q @T5 ATIR WM TSI g | AT
AU WHT a9 GFadl qegHh Ty THUHI BT T IJqAeY qUId T ®
TH THUHT HRIT Imaginary TSI 0 T q €8 ATIR AR oaet faeeror aRust
g |
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HIT: HRGT TARTH .14, 5T, T GHIIEIT AqTT Flada (AGErEF), 2024

WIRET &l ARE&T aW ATHAT  IDW, Thiessen Polygon = lIsohyetal (Spline

Interpolation) faferame gt |

TaeeTIuTene e 9RH qeleh! ANl J&dqd TuHT g |
TfCTBT L-&: ATAODB! Freh GAAT a8 qre-al {afie fafep! fEeerursie yea

R

AR Focdh  &SFHT 99U geaed

Interpolation)

BT &t IR g EIGEESEET Tar T

F1 v A
IDW Y5q.R MafeT | sow.cy WefeR| <&R.0b6 e
Thiessen Polygon Y 3¢.§ Mafrex 999.9 e | Lz .35 e
Isohyetal_ (Spline 3% 3 fafier| 3¢3.0y fafex ©z.©
Interpolation)

Fel AT ATGT A
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HIT: TG AARIG I [A. AT, B GHIIAT Jeq9T FlaaaT (Feraia®), 2094
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¥.9.5 AGd WiE TE (Mean Monthly Flow)

W A4l T A1q Giel FA=HCHT gauge station @ohT G | WS STATeIIh

AT AT T A STAEgd AR g havash] HikE Aad Teras
e T CAR T Regression Analysis fafgare wiwar foar | e Bfdee
FIIUHT Weg Ak Jare aa diierdt K-0 T 7oA K-90 A1 y&qa ius

AR L-L: BSHP FI THar A e Maeusr sigd Aike a8

AT CAR Regression
Tilanadi (Stn 220) | Sinjhakhola (Stn 225) | Thulibheri (Stn 265) | Analysis
EECL 4.R% Y.5Y¥ ¥.99 9&.3%
Ty ¥. &9 .Y G ¥.q0 9¥.9%
A= Y0y .05 ¥.3% 9.2
o §.0Y 2.0 &M E 9%.¥&
q 2.0% 1R.¥% 1.29 RR.&C
il 9R.¥9 95.90 IR.§0 £9.3%
S JU.RY ¥0.%3 MACK T¥R.]Y
T 34.9Y PICRCYY Ye.8% L. &9
HEFR 5.9 3%.53 3045 9R3.6%
HAZAL %.%% 9%.9Y q0.6% YUME
AT ].0% 30.90 ?.¥0 3563
fedwsR &.&9 ©.R9 &.90 R0.3Y
GIT: TG TARATD .14, AT, B THITIAT TeqdT 477 (SEraaw), 2024
Estimated Mean Monthly Flow at Bharbhung Dam
B ¥-99: WG et deawdar R Rt Refus dtaa ot
CHECANG IR EAR k|

GIT: ARG TARTITH T.19. 57, F TR T Flaaa (Famards), 2024
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ARET X-5: THP B Treward [ Rfere Rekus wRe dtaa Te@

qi%qr CAR Regression
Tilanadi (Stn 220) | Tilanadi (Stn 220) | Tilanadi (Stn 220) | Analysis
ERCI 0.¥0 0.¥Y¥ 0.3% .35
Sy 0.3Y 0.¥9 0.3% 3.}3
= 0.3¥ 0.0y 0.33 2.9%
A 0.¥% 0.y 0.%0 2.R9
¥ 0.8% 0.%Y% 0.85 AR
K&l 0.RY 1.3% 9.9 £.¥0
ESIH 9.9 3.90 3.6% 9.9
TS R.9 ¥.3% ¥.3% R&.34%
HeeFa 2.9% 3.00 3.5y 9%.80
HAFZAT 1.39 Q.40 q.3% c.&C
AT 0.5 0.9 0.99 ¥.R0
1L =18 0.40 oYY 0.¥\ R.RY

HIT: HRGT TATITD .13, AT, F GHIITr T FlaaaT (emafaF), 2074

Estimated Mean Monthly Flow at Tatu HW
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%.9.% Flow Duration Curve, (FDC)

ATATSAIRT AT g Aafe 3% CAR fafeare Thulo Bheri (stn. 265) &8 ATER
AR il § | WIRER Fal T a1 @il goll 98 Fai%h 9eid &l &bl
gl AEATH! TF TRIPASH UL Thulo Bheri (stn. 265) I gauging station 3
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qifereeT L-%: AASHTDT FDC
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Adopted FDC
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HIT: HRGT TARETH .14, 5T, T GHIIEIT AT Flada (AG@ErEw), 2024

Y.9.90 TEh! fagayer

TG AASTH gedad T FUTE TITHT DHM S Yt IRU®T  SeTaa]

qLATEHETE Catchment Area Ratio (CAR) T Tafd@Te Wreq IRUHT AT TEAGH
Regional regression W¥aT &l @Il CAR TaleraTs qema TRUHT § T T9HT TS
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@ L-9 0: AT AN AGASTHT fSomgT @l (ms)
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TRUHT § | T ATAHGRT AT R0 F9T return period non-monsoon flood T
ATA 204 m¥s T 90 AUHT return period annual design flood T ATAT 9,894

m3/s TRUHT T |

4.9.99 Sediment T HETAT
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Sediment T ATHIAT AT <G &l 9T TFH Tagd | Ucde% ¥ Sediment

(SN

e (Load) TEHT M7 4 T8 | I8 ATANHIGT T HSHCH! THAT BRIDHIE
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EL wfeT Hie® Sﬁ'ﬂﬂ concentration (ppm) AT concentration (ppm)
Ayt R
AR 1.35%
[EGEES ¥9R

R0%3 | A 3

HIT: HRGT TANAT T AT, F GHHIIAT ATTT Fldaa (FEr@aEF), 2094

¥.9.9R Ewae T B $ek g Al s

BHATA B g A6 A (GLOF) HEATdl RHAal diais®a®! moraine dam
Bl FAFH FeX g1 TBIH BRI 78 | GLOF Bl 4T W =T T AEHA
(flashy) TP §7§ | GLOF & WAIATAT debris TETarshl WRAT I Gfgde
9 S ST Tocll qeid &8 4T J8Td, AT (morphology) T SETae
faem aREdT 87 | GLOF &1 YW peak STEI! TILHIT, AGIHT ATAT T S T
HRHCHT THAH R TRy | I9 A-SAST N Gad T Faad SRaHe]
TETad fEAdTe®! T, J9HT /AT a9 st Bed & (pattern) T Teall acd
g ghm U ik Tdy |

AT Uhdpd e @%@ %5 (ICIMOD) ZRT YHIRd &1 J0%0 &l

EREAEIN PIRELE] “Inventory of glacial lakes and identification of potentially dangerous
glacial lakes in the Koshi, Gandaki, and Karnali river basins of Nepal, the Tibet
Autonomous Region of China, and India” < WRETT Flhl IR &= Y, a0

AT ! UIZdl T Hedl Wl el Aobh! RHarel e 30 6./, 0 gdm
WH Y | TAW, Ih RudCEE el gidagTe geiiad @daigth /e
Tehl Joaid TWH! qrear (B R-9%) | ARET a1 FAEHTHT hT Y T2
AT SIS TAH] Al L-9 AT T&qd TS B
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X.9.93 91F, S T €afap! O

%) AGHT TE

-~

AR geadd T g T o, Sar T At T 9 a9 agH
TR geAlH] HUEE (PMas T PMyo) HIAT T &1 1 Aad FHebifergan B |
AT &7 AL A T & Hide® (I, HAGREI, Fell AT gl
FE B PrAT oY) IR I EFH AT A TUT qIEUST A |
T AT NUHIEAA oS! AT HS<e gal TSP &1 AT ATH!
AR T T AIETE Heal el SRIUab! § | AU FATEHT AT &b
qIHH TR 9% U Aeaug wH W R W T AmiE A (Relative
Humidity) 33% 39 Y% 9% AT TRUST AT | ATIISHT S TRUDH A9
TEUH! T TERH] GAFeedH] A ATGAT LY AT THEE TRUH G | @ -
EITIT AT, 050,057

) AT &b Tl TR

AASAIHT TEAEd ate &, HH a8 & T [Eae T8O Awmae FomE T AT
G WA FA0H] Tl T 9ghad TRUHT AT | AgHicrd qmie]

THATATE TANTEIATHT A Gashe®d! T TRUHT A | FINeeae e
AT ATEAR, AT At T FAGAEAT RN ToDT A AT AiRfeiciab
YUTCATRT LT N JUTel STl TUEde HafThTehT €A @l B |
TARTYMAT qUEAUTETE JTed i AqEAr K.Y AT T&dd MRS g |

M) eaMeT TX

AT 87 a0 % Ui Gl £afel TguvTshT €rl Gidee el g | e
ACTATHT FHAT T3 AT g T Rrgaqear s T o AR safiw
T T&T A FHR T TEHT JH AEE SAh! Aaave ¥y dB (f&am)
T YO dB (WAT) 9vsT HH Wh! WA | AT &8 TRUHT WAl @]
gaf TERH] GAHEEH! AT JTLAT K.Y AT FHEE TRUH 5 |
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Y.3 e ArarE

JUTEreT qedibl 0.9 % Y-MWT &hel A ANCeRT WUAT Ui Wias fEfEearsr aif
fvas U3er Hg 2, el Gl e W6 SWasl Adr Hidaee aweg
| arer Sifes e o g Wea HRO AUIerh! AW e, i g
BT ¥ag HeareT R0 Icq= Iedide AGEqMT WU [dEedar =i,
T TEHT I FaUT §9 I (I URAT AP SAIH TAATGINA ATEATATS

TP |
Y.R.9 ST TeEa foedie! amediageeh! feaer

Srer fofeel AWl ©IAT Aa=d &b a1 994 ¥ Q43U e 3R
&Y e dafad g | 99 Neai®l T dA%a 960 Uy A6 a9 &7
WH G | T BRIUE gFeT &Ahd Hed RS a1 HEed M3 yoYgo
2. (49.09%) 9 WHT g | TG Neard! 3915, TRiH SHES T gEdHib]
faferaareT R T8t [y R 99 T a9 e gey | uet 3 B am,
el o 3Ry wew el & ¥ A AR qun aefieewr wHaen Rwwd g
(Alpine Climate), S=9 WA g@ETAET (Upper Temperate Climate), deett
FHIATIT ET&TAHT (Lower Temperate Climate) ¥ SISV BTEML (Sub-Tropical
Climate) T |I&T ATARHT a7 T aTEA(d g7 | I Rleardl T&d T @id Fodll
(Pinus roxburghii) THUZAT (Pistacia chinensis), THeA(Jasminum sambac), S
ool (Pinus wallichiana), %\f{ Feell (Abies pindrow), g9t (Juniperus spp), EEEALY
(Cedrus deodara), I Heall (Picea smithiana), WISTTA (Betula utilis), TRI&
(Rhododendron spp), Y (Quercus semecarpifolia), qe fuaer (Populus ciliata)
A@ (Juglans regia) S Ude® Uerge | (@7 B.a.#7, gew 7050,059)

Y.R.R AT SFHT a9 qAqT IICUApT [T

TEAET AT 8B aclls Jadg qd1 aTedidd] g ad Seadd T
TR i Tgeedr afie 14 b

%) SAAGHT ATAAT qeh! B

T WIREN STAg<h ATl S5 gagene &0 WX (tail water level at
powerhouse ) g 3¥R©e AT (dam crest level at headworks) 398 T arq \rivllrélgd
ATISAT G5! Gagae 3330 THEX (weir crest level at headworks) IRI 350 e
(tail water level at powerhouse) Ea SASIHH aﬁ%’r\lﬁ 3 | aqd ?ﬁﬂ%‘oﬁ IERIES]
AR TEAEE @A &7 SHEs (939&) H AR R000-3000 fHex
IATGHT FHIACIT FeAATT (Temperate Climate) T &9 3000-Y000 ¥ gamgar

faee fasr @yrr Y-3.8
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S9-fEAel @@ (Sub-alpine Climate) WUHT &A1 Weg | J&f qegd: (%)
FHINACT-HIOTITd a9 (Temperate coniferous forest) T (@) IU-BATl a9 (Sub-
alpine forest) qg~gg |

WREN AT TAEEd AR atg [FAEe s Stener, stg Faioresa
& FHIC WS, TeardHl Tl WRER, dEnEET afge-q, R, 3, ¥ T Y, A
qe, [EE[E @ T qFEHI &7 T Alee-§ < atg AR qF e 18
AT T AR T4 AR T AT ITAHIHT Wed qT Foell AHTAT S9-FBraredt
a9 WEeg wal g9 (Juniperus spp.) T AT TEHT WEwg T AT TTEEHT
TS Feell (Pinus wallichiana) T e Weell (Taxus baccata) AT Wi g TLr=TaT
qTaell EATHT WhT Ugry | AL, ghrErer ‘g%' AR ARE-&, Tad
A3ecle, FgTER G gey, MRarn dswsl Fgamer e QbR T
AT SRg AfST- & FEHD! TET ANIHT TUTHT FHNAT-HIUTER a7 W3 |
A a9 qed T AR T4 FAR I qereET Hew 9T qEw hieud! ey |
T FH THE @ Yo g9t (Juniperus spp.) B WY T ©@ ASITEEHT W9
FeaT (Pinus wallichiana), W& 99« (Populus ciliata), &g (Prunus dividiana) 3Tfs
U T GEEATHT BT ey |

I T8, AT S AR sty HEvede €8 #eie TS A Fgare
BT T GFHT ST IU-ATT 99 wgeg wet WIS Feell (Taxus baccata) T
TG TGl TEeg AT AT FSTTAT g9 (Juniperus spp.) AT 9 el W54 |

) TRl STHRAT a9e! ([hiad

IR ATITHT ATATSATRT TR G €I T Al aRad urg a-el’g
eI qel ool T ATAR Ui FHEAT a0 T4 Hibre:

Q. gdr@r a9 (Juniperus forest): STASIAT &AHT WREN F&lH! (AR <Rg T4l
IUAHTHT Aed AREEAT gl (Juniperus spp.) &1 a1 Tevg (W X-9R) | A1
FRRIT 7 AT AT a8 s W R A
frgaTes Tarll MIRR Toe TFq 3 TeiedT 99 HEeHl hivus! T wiheg |
TY ATHT TE AT GSAGEEH Wy Feall (Pinus wallichiana), & &eall (Taxus
baccata), WIic fU9eT (Populus ciliata), @9 (Prunus dividiana) e 9= ;ﬁ ;ﬁ

& o
SI3HT Q& 9qlehey |

3. WS Wewadt a9 (Taxus forest): RS W41 IUCAHIHT Hed ATEEH TS
Foathl (Taxus baccata) &7 a9 I~y (WiE X-93) | A a9 arq ATATSTTRT

faee fasr @Yrr Y-3%
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FIdE Ta@ T AT ARSAD] gedadal Tl RifeRAr &7 |fbg | a9

AT <te Feell Sed g9 (Juniperus spp.) U Hie TEATET WhT T |

3. TR & (Bushy Area): YRS ¥ AT 34 ATASHIHT §g9ad T T &4
g fRurell e safad W a9 fEE Al qEEd aET gddee T
TEAEEHT Tl eIl W AEER JEAMEE Se Wiebeg | A8t v Gedrdr
g4l (Juniperus spp.), & Feal (Taxus baccata) @ i wrg=g |

Y. SRS (Grassland): SATASHRITHT TETSHT HAideel ANEE T FoF@l qar
CEEE elichs Godl Whl P Il TAHeEH! Hfd TeEE TeT Ay |
AATSTAEAAAT TEAT TAFEE® HEd T o, =il qor 2fem AR Jges
Wieel AREEH Aierga | Tef g aeaiashl Falide®dr feFar (Pennisetum
flaccidum), Agrostis pilosula, Bromus himalaicus, Calamagrostis emodensis, Festuca
leptopogon, Trisetum spicatum, Agropyron canaliculatum, gEI\T (Cynodon dactylon),
Bothriochloa sp., e (Circium sp.), EIEED gh_ﬁ (Cynoglossum zeylanicum), %\1‘%
FHR (Fragaria nubicola) S T a9ed(de® Aevg |

=

GIT: TITIT FTT, 7050/059
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¥.3.3 AN §AHT T TTEIeE

AT A GATEE BT & T Wl AHHT A aTeq(dah] THE Teiee
e @R T g (Juniperus spp.), T3 Feell (Pinus wallichiana), & el
(Taxus baccata), i fU9er (Populus ciliata), @t (Prunus dividiana), {I‘(IF[
(Rhododendron sp.) #E | STATSHEIS @l ARl SAAT HAaRad Whll HH

AGEITHT AEafsh! Jefde® argar |

5(-‘]2%_3. : R A e

GIT: TITT TEqTH, 050/059

WK-%&:WWWWW

GIT: TITIT FETTT, ?050/0579
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Y-q&: g AR TETH T ARATH FAEE
GIT: TITAT HETIT, 2050/059

- ‘
W 4-9: A AASAH! FET[E Wl TIMAT (GUH! TEA0EE
Gid: TIIT AEFTT, ?050/059
Y Y, ATASHEIADH AN a7 = TTedda! Quadrat survey TT&T SFAT Y
921 TG YSlde® AMer@ TRuST & | Ao ikewr @ gefdeear g
(Juniperus spp.) T &I ST TgahT AT 9 37 ISide®d e Foell (Taxus
baccata), sl eall (P. wallichianai), @fd (Prunus davidiana) T i< T (Populus
ciliate) T | Taeror TIRUHT TAHEEAT TG (Tree) T UA (Pole) T O¥ca FHHI:
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Q¥ T qQOoLY Ui X Wl AT | A& MRUHT TAHIRIE TATE® AT IASH]
el WereaT Wl '@ gt Y e T A BEee g gl v |
qiibl & &.c\ fFaffer cama (Frdier S=rean) wuH wgual e | T,
gt T TS Weell AETAT TNTHT T (plot) TEHT Fow=aT Fdl FEIRTHT (most
frequently repeating species) TSIl T90RT T VI HETAT ATER gl AT TIAH!
IR TUTeli! ger=aT Wewaqul Jollfd Tehl WA | HRNH VI index
AT AT TIHT TRICATAHTT JUCAAT 7 FewashT TeiAeed HHT: S
ToeTl, We fiuer, @ig T Moy ot IoTicee G (fRrepr K-93) | aF T8, gam
TRUHT TIWIRTE Taldg®dl Uidedel ¥,000 fowae® (Seedlings) T R,%00

TAEE (Saplings) YT ArZUHT {990 (qiferat X-9Y) |
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IR STARTITE. STAded i+, 325,90  Hal, FATIMNT T HoAgHT FladdaT
ARIET X-93 : 99 FAE RUBT TAMIRIE CEEAT ANAG TRUHT €@ (Tree) T AN (Pole) F&h! fa@wer
e Xl e , T T
PR C ARG RG] EIC| i) e AE (Relat HEeaqu
PEIREAR L) Teae G | TS e ) eeliis - ( jalve T (Dominance) (Relative . (1:@:)
1 i (FSTT /2T Relative Density) Frequency) Frequency dominance) i (VI
L)
wHT | SN T g T g NIK) g et g 9 | T9 et g T g T g RIS g
8 Prunus
1 iy davidiana ¥ R R g 900 | 90 | 330 | w93 | 4o | =Y 90 §3% | 00 | %00 | 303 | Lu¥ | 98.33 | 95.83
3 e FeaTl S’Vg}ffchiana Y 3 q q q3Y% q0 ¥.00 | ¥.93 Y Y Y.00 €.3% Y 00 300 BYT | LY¥ | 9845 | 95.%3
E Tf e i 93 ¥ R | Yew | X | Q430 | 33T | 900 | O | 000 | KO0 | YEU | &40 | BRO | J¥MI | YRYO | bO.3E
¢ A T Ei?igl:;us ¥ R 1 1 100 10 3.%0 1.93 RY Y ¥.00 &.R¥% ¥00 R00 &.0% .44 9%.3& | 95.3
Fﬁ’(’;‘ Taxus
Y N 99 30 3 R Y Y0 .50 | JW.EY Y0 Yo | q0.00 | qR.4O Y0 o ©.33 0.00 | R1.93 | 35.9Y
ool accata
AR L& RR qo0 © qoLYy Q¥® ER'Y RY0 quY RIRY %0
GIT: TITHIT FEqTT, 2050,059
qURTRT L-9 ¥: T A TMRUST TR TATE®HAT AN TRUHT o%ar (Seedling) T A0 (Sapling) g€ forawr
P EIRREE)
. EEUREARCE qUE T AT & AR (Relati A T Hecaqut
' EEIREIRIC) Yo G | Earierg vaeh! ( ) , = (Relative W (Dominance) (Relative < (I‘LW
9. 2 TR /BT (Relative Density) (Frequency) Frequency) dominance) AR (1VI)
W | S fear | @ | Rwear | @ | fear o | faar K10 fear | o | I et I et e faear K10
q T e mﬂimana © 99 Y 3 qexo | 9900 | ©. ¥.68 | 93 | Yoo | L.8% c.33 q Y0 Y40 .03 | 99.3¥ | 3%.2% | 3V.3Y
2 T ;’gg_iperus Y © ] ' Q%0 | oo ©.9 2.33 | 33U | 93 4.0 0,53 | U¥.®& | q¥o | 089 | 8% | ¥4.29 | 33.0%
3 NS ToaTl g:gé‘;ta N © 3 q qoo0 | oo ¥.9 ?.33 Y, W | 98.80 ¥.q6 woo ¥.¥3 | R0.6Y | j6.]3
TrTH 1€ W Q0 ¢ | yooo | j¥00 ¥4 | 00 9%& | 93%0

GIT: TYTIT FETTH, 7050

A ferears- Seedling, <TT¥T*- Sapling
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¥.R.¥ TI@ IR HE TTIEGER Teedr e

AT & T ATGAEHT T &R = IR T AL B8 o JeER qEeg
| TIFEE IS, WA, A AR, SEAE ST aEq Ul Hardl
e o YA T IR HT08 a7 ISRl i @ g | euriEeed qed a9
YErER T AL BTG o YeTaR qgher ATF TANTHT AT Ao ArearesT i af
SYANT TEGH | AT ST Ged a7 Y=Tarear gft, Tief Feoell, Wie Foell Sl
ISIehT EEEE Tagq | A Ide® H16 a7 JSUH] 6 T Aaeed

~ ~ ~ N~ .
TIART T Tgrg | ATAST & 3-99hT TG Hldeh! TIH dSHTdae e

o

B AR I EF G | QY AT Near IuEer e Sed™mr At /rETE
TS AT HISHT GId AU Teeg |

T, Sredn [Searar yered |qrmar i fERmesr SEed qun 9= Wwre a9
TaTaR WTE FaT A el herbal zone T ®IAT AT IRET WA G | AEST
EAH] AaTEed SASIcidl FgHAT T IUAN U7 sFEe@T qHd TRapl qr2al
| AT & T TAH! Aol TAFAT A ethnobotany T 3feael Hacaqul
gofdes HF aER g1 gf, dic Feer, A fue, @ty Feh, @ey, wfm,
QgaTd, Wakd, 9qal, JIHEm, qvHE, A, WA A | ARSI e
THTAEEd Io91 @heEdl @l e g ¥eEl e (AemE-ore) FmEieer
GIHeT T SHI AEAT | T, TG [Seelsl 3= U618 q9r Barel Ineear
FAHT AHHE AT |

Y.R.Y AT E=HT bl SqAeATq

TEAET AT & T AR [aH GLEEed] ARl Jedidd Taege
ST e Ui G S quIerar srateed S (R K-9€) | AT R
AT 4 0.% B BT BA g Hakdd Wal g |

fAga A @9rr %-3Y
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OD'DI'O'E 02'3?’0'5 BS'L:'D'E 67'.7?'0"5
@ Protected A f Nepal
2 \‘\‘ ; Chitwan National Park (CNP) ‘Shuklaphanta National Park (ShNP) =z
$1 Lamtang National Park (LNP) Porsa National Park (PNP) 'E
3
Sagarmatha National Park (SNP) Koshi Tappu Wildiife Reserve (KTWR) |
INDIA { Rara National Park (RNP) Dhorpaten Hunting Reserve (DHR)
_f 0 Shey Phoksundo National Park (SPNP) Annapurna Conservation Area (ACA)
l\! Sudur Khaptad National Park (KNP) Kanchanjunga Canservation Area (KCA)
FPashchim= L 5% P X Bardia National Park (BNP) Manasly Conservation Area (MCA)
7 . CHINA Makalu Barun National Park (MBNP) Api Nampa Conservation Area (ANCA)
Shivopuri Nagarjun Notional Park (SNNP)  Gourishankar Conservation Area (6CA)
Banke National Park (BaNP) Keishnasar Conservation Area (KrCA)
LEGEND
@ Province HQs
z @ National Zoological Garden z
& = ey e 5
81 " : ) ot : ; 2
8 * Bhanubhakta Zoological Garden =g e _ Y R e &
i [ International Bounda ¢
= o : {‘ INDIA
\_._._i Province Boundary
Protected Areas Physiographic Regions N
3
I national Parks g High Himalaya s
Q
- Wildiife Reserves “*_ High Mountain =
s
Hunting Reserves i
: Middle Mountain 5 6 5 60 “2;
- Conservation Areas 557 siwalik 1 Km 3
Buffer Zones Terai Scale §
2
i
Source: Department of Survey, DNPWC/MoFE, Government of Nepal © DNPWC, 2079 (2023)|&
Uﬂ’l;'U'E UTJ;J'D'E 05'17.'0'5 67'3;}'0'5

B K-9 &: TuTeret G SAST TFETHT AT HA

gia: https://dnpwc.gov.np/media/others/PAs Nepal New2023 1.jpg &Ic &IHIT 7773?5‘5?

AASST A GATREH! MAEE R el qHE® a9h! A §.35 ©.
S JAI g SRaTg T W geeedl e aa et X-9% W RsE 9

(BT L-9%: AR AT aAL DT AHEAS qATe®D! [AaT

B4 | I T | AR | AT | AT | HET TTEies Bl
(@Fe) | ST | WS
1 |9 1¥3 | 9.3% | &9 | SU-TEHwEl WA STeeraach
T yeifeEE wed | WA @ afge-q
a die gee, gff | T Ag wfen #7
1l forgae Tue, R
SEEPER Al
WA O

R | = RY | X.0% | ©o | Iu-fwEwh W TeTaTh
QTS Ide® Sed | LA B ARy,
T g, e Weell, | &, b, W AT,
<te WeaTl Al | FrgaTe wure, Teda,
T gAefrar- f‘ri%r{ T ATASATRT

fAga A= @y %-3Y%
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F.H | T AW | AR | A | Aead | el aedie s Hithaa
(@) | T | RGA
PRI
g, el e,
Wie oo, @ty
ik

GId: TITIT T, 1050/059 T [B.31.9, SIeq, 7050,059 FIZ AR TIRTH!
Y.3.& T FIaEig ¥aE€ (Ecosystem Services)

gedrar At dfRdcawt ARl dEed® G TEaE Sideest ai aHEn A
AETaql AHHT R g | acl [y [HRAHT SEaRag fungi, SEEedr qur
GEATeEh] Ml ATEEAFH] TTAT B T A A Ffraar € agiters
Uifee! TSR THT TH 57 | FEMNR qfe] TEHT qoieal gell WU
A B | AT A HiiEEers A & q9r aeqes wee T4 8k R
WEd ATdE Tuwn, Gifd® TUH, @IS REEel BEERE A @bl g |
A= TR Sestqes A bl Rl e AfFaam=T o o a= = & |

ATITHT FHHAT AT &AHT qaeed aqae fafag FRuer qar qur
qfeTe® I RN WEA Sed areq, wtad, fEw e, @ em (@@,
HeARe AT, AT oy | a1, FetET aeEd g @ (sed qe
Qretr) %1 g [ T E et argdr | 9 e ae e [UeHs |
SEdT ¥ Giedigedl Il FIRT TR g | ATl & 96l JAgHl @bl
FAEAH] HHAT HREN TEAT T W R qrEuHT 9y " a e g
Eq T ATEEEel g WH H! WEe | oy T, T @Il WIS &l Weal odl
JE I TTHT FBACHT F €] Wbl UEUA T T Qielshl I F STANTar
@H! TECA | ATAHRIAHT AREEE q1g g8 A T TR G G900
T ST TEEEHR (T TMS) T 7! TEUHT AT | o0& T e ardiged
AT T 9 T Gl HETE® SRATeTal SHIER sg qeT i 23 i

AR FART BT AT |
Y.R. GagTiier e (Critical Habitat)

ATAISAT 804 UTelhl % U GLET & Yuell (Afved Mo, avasteq AT,
TP wRer, TRaw &, fva qeuer o, THaR e wifs) e gde | e
g9 IT9 UgE! aA BHRN &FAT WUHT & Jlde® grdell AT Ehl T
AT T & FFGT TAT G TeISHT TTH Wl Fur Gageefier sl

T ATEEAHT AT ITYTH WCHT MU | TIG TIFIAEEE AT TqeAb!

fAga A @9rr %-3%
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AR T4, ST, WIAT, T BRIl STEdT TG E qRFER SRd T T Bl
VI, ORa, Eqan, 93, TSl SERe € Blecldlal @R T HA TS
TR Y | o T8, weqd g, S FrgEn, satar s sees witeeer S

oW TIAT SRIT H SHHI IRUHT 9T |

®.3.C GLEH GEH EH ACEedee

ATATSTAT TIAH! AN T a7 SHICTHT Te qTeaie® Hed AMd-HE qar Gerd
(e aEE qlferdl -9 & AT Jooid TRUBT | TId ATATHT IXOTHT T
FAMEaT W RUH FAhd, R a9 HEAE, AHENAS a7 ITARHT THEATD]
FARAD] ATIHT TZH AT U] aeafdeeh! qraare gra=ad CITES Appendix,
IUCN Red Data Book T TUId TR AT SACEeadl ol 4 TR TR
RUECC AR

TferdT L-9 &: AT T GUHT NeHeaeed! e

TREAHT T
Fg. | RN A | e AW aﬂli?@ AH qTT IUCN CITES %iﬁsaa
TFRI | Status | Appendix
Himalayan Pinus
1 RERE White Pine wallichiana LC
West
R Fﬁ? ol Himalayan Taxus baccata # EN
Yew
Himalayan -
2 A fue Poplar Populus ciliata LC
. . . Prunus
ke CIC| Wild Apricot davidiana LC
Common .
4 EILCN Walnut Juglans regia LC
Picrorhiza
& gl Picrorhiza | scrophulariiflo *
ra
Greenish .
. Aconitum
© EIRR) Himalayan EN
Monkshood heterophyllum
o Indian Valeriana
° o Valerian jatamansi #
Paris
S SREL Love Apple oolyphylla VU
Himalayan
q0 TIHATA Rhubarb Rheum australe DD
Indian Berberis
11 %\lfﬁ Barberry aristata LC
93 | e | Himalayan foa tilis LC
Birch
. Selinum
93 ‘ﬁ?‘l%ﬂ Milk Parsley tenuifolium

faga @z @y ¥-30
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YEH! AFqeq
HH. | AMA T | W AW | FEE T [ Jwe | uen | orres | PEEd
TWHI | Status | Appendix

e Winter Bergenia
1¥ Begonia ciliata LC

I https://checklist.cites.org/#/en ,  https://www.iucnredlist.org/, (Accessed on April 2024) < 97 TEr
FIATEATT FATTIHT AT TTTAHT 9T X H @I 93 FI G&ar 34 47 [Afd vozo,05,06 41
THIRIT G 9

7Z: DD= Data Deficient, LC= Least Concern, VU= Vulnerable, EN= Endangered, CR= Critically
Endangered

# FTEIT [AHITH] [IETIRGAT F7 T -G [F9FT] T g7 F9Ia FeT T arRacd
[ATel 77 AFHG GITHE AT AeF [T [AE T FldaE

« FTEIT AT FEH! & A AT T FIBIRT TRET ATIAT T TSTIHT FITHA THAAE
AT T 7T TAT -FRETT [T R 7 wF T [y daearEr anw @ [AEr a7
glaar=er

®.R.% PN fafagar

AT AT T AMEaEEH] Hed YT FHY HOAT T AASAETT 3o
TSl T AT ST T AT A BT AEAGDT HiUST AHAT W HH
fafaredieT @, TEd, dRER, WOl q97 e delle® agege | ATl
AT Hlsq QT SATATHI Tlg (Triticum aestivum), Fﬁ (Hordeum vulgare ), ?:Fl'ﬂ‘v?f
(Setaria italica) 3T e TEe g1 W BT a1 (Solanum  tuberosum),
T3l (Brassica oleracea var.botrytis), s=aT (Brassica oleracea var. capitata), 9T
(Brassica juncea) #M< B | TSI ATAAHBT TATTHT TS (&= HUs2
AT raRer qifersT K-99 AT TEqd RIS :

T L-90: AT TIGHT ARAN TET FHY AHged! qur
EX TMAD TBR | ST TH AT T

Hordium vulgare

Hordeum vulgare

Q=T ey Setaria italica

Fagopyrum esculentum

SEl

Ell

I

THIIT

a5 Zea mays
AT

Il

ERH

ESIN

Solanum tuberosum

Brassica oleracea var.botrytis

ECALE ISl

Brassica oleracea var. capitata

Al NG| M| X || W | V| -0

Brassica juncea

g
|
g

¥-3g



https://checklist.cites.org/#/en
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4. S JHR | TIHET T EEIEEE o)
q0 HETT Phaseolus calcaratus
99 ST e E:IE Phaseolus vulgaris
= HIOAT T AT g’gﬁ:ﬁ Saccharum tobaccum
93 e A | T3 Malus pumila
1Y s Malus pumila
19 o LEIE| Prunus davidiana
1% TrrEtE s=r | 99 Quercus semecarpifolia
96 IELEIES ﬁ-g Prunus cerasoides
GId: TIHIT HETTT, 050,059
¥.3.90 AT FABT Yft Tardt SHTa

AT &= A aeaeiq, SREEs!, SHIER T AUgus] aaedHaHl 9
WHT G | AT S qgT @ aeaeeg, SR, SWIER T a9y ad
WW@:

®) TR T7asq (Terresterial Wildlife)

TIA AL, Geal AARIHT TIRIAAHA T T SARhe®ale aghad T
B AT AT Tl =TT T T7geT~q ael Joeld T ATAR G

) T (Mammals)

TF ATANAIRT AT H, HT AR ARUSHT ATIRIT FIEATH] FHHAT TAIEE TR
TRIA] ATIRHAT 40 TSI EATEN AAST-(e® ATASA & T AGHT AR
I SACEHT AN TRUHT F | ATAST & T IGDT ANANE TG ARG HT
FHRTATT T IU-BAH SEHAT TE TR SAEEE® Sed: 99 (Sus scrofa),
ST (Pseudois nayaur), ¥ITel (Canis aureus), a7 foRIEl (Felis chaus), Tel T
(Ursus thibetanus), BIRE (Naemorhedus goral), =Idar (Panthera pardus), FEqQ
T (Moschus chrysogaster ), =atar (Canis lupus) T TAEREE Tergq | TIHA
AMAIEEUT YR THLH! FHHAT Aol &l TAEEEd B A E® T
T ThT WFHI WA | oI 1Y, Fear, et stedr Sgael! SHreReee SRl
AR (TS, A1ET, HieT) @5 AR T A T G SaMareedrs AThHu
Y TG THEI TEAT | AATAH] GHIAT T Givad, Gepiaes a1 e
AT AN F T TATErd Fasieq STANT T UEU | AR 80 T
TEH! ANANHT a7 SACEH U TR a-asT=qh! Tl aieiel ®-9 5 A1 g
g |

fAga A @9rr %-3%
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Am) & (Birds)

AT & Jeree R o, #die®, gen ary #am, sz R T Ay s
TAEE AWM defigesdT difl Sugeh oTEed g | TeNd AATH] HHA
TIFHITE®HT THYT T YT ATl TAT AT ST < & hiwar velfiee afiera
TRuer foEr (@feeer K-9%) | AT @Al A aied SR
(Lophophorus impejanus), =@ (Alectoris chukar) TRTAAHT TEEE o folUX
FY IAG AUHT UEISERHT g+ HIersl (Lophura leucomelanos), Hetam (Columba
livia), =TT W (Corvus macrorhynchos), Y¥RT (Passer montanus), ameh fig
(Gyps himalayensis), aters (Falco tinnunculus), AT GHT (Streptopelia orientalis)
STEAT TEE Wergd | AT TaH T AiEdiad adn AT e qqr

ITAN g F 9 Tefe® e TeEr e |
%) FAYT T IAF=R (Reptiles and Amphibians)

AT &7 UTg TG T IHIRERH AT Al diK A6l Iqese 5 |
TIGT T IWIEREE, UENl, TAE 990 WGIHT ARR L | Sl AEEd,
ReR, Tasa aar A¥er W, sl 9|, el A ahed qUST e
IR T GGAATE ATHNT TEg | IHIER T ARGATSl =T g, 9&fl a4
T T TES T, AE@E Aieen] gedr a6 i Gerst geg |
O ©TAT el faeeer T &= 9 g a9 ier T wrewa
T & T §rge | TRAId ATl T A9HT anRdan] S e e
FAGT T IHTEEEHT feurelt &8ar 99 (Gloydius himalayanus), AT == garr
(Laudakia tuberculata), fEwTeft ‘ﬂﬂ'ﬂ?ﬁ (Duttaphrynus himalayanus) o qz‘?,q—rr T
e faeqa faewor afe@r K-30 71 weqa TRuE § |

fAga A @9rr ¥-¥0
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TAMRHT X-95: HATAS TIA T TAHT ARAABT SFAT TE TqTad T aqeedh! g

Migratory o
M ST I T SCEH! | status/ Season [ e
q (Status of Occurrence) | status | Season | €A
q seer EE;z;e:smn Wild | Sus scrofa C R BHW, BPH Lot
3 qIT Blue Sheep Pseudois nayaur C R THW TINTETR
5 T Golden Jackel Canis aureus C R BPH. THW, TLF, P ERIEE]
TPH iRvea
a9 feqenr | Jungle Cat Felis chaus C R P ERIEE]
¥ BHW, BPH, TPH s
FTr AT Asiatic Black Bear | Ursus thibetanus S R BHW, BLF, BPH,
4 S THW, TLF, TPH | STl
g e Common Goral Naemorhedus goral S R BLF, BPH, TLF TINTET
Rqar Leopard Panthera pardus S R BHW, BLF, BPH,
S s THW, TLF, TPH | STt

Gid: TIHIT FEqg=, 050,059 TIT TATFNIGTHT TTHIF

Fig: C- Common, S- Sparse, R*- Rare, R- Residential, BHW- ¥RG7 Z59#%, BPH- YRG7 [@Yale, BLF- 9RGT FH F&T4 &7, THW- a7 559%d, TPH- @17
f@ga7E, TLF- @i & @819 &7

[CRRR-

T L-q%: ATASHN T T FAHT ARAADT HAAT IS TEEEDHT o

. ) R R RICANR ) Migratory status/Season
R I | ) Fh W | e W EISKIER AR IE)
(Status of Occurrence) | Status Season
q Kt Himalayan Monal | -oPhophorus c R Winter BHW, THW, TLF, TPH
impejanus
. . BHW, BLF, BPH, THW,
R =g Chukar Partridge | Alectoris chukar C R TLF, TPH

faga @& @9 %-¥9q
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FIAETNT T HeqIgH qladaT

: : [T gdIen! edfa Migratory status/Season
®F. | WUl W WA AW | e W g R &=
(Status of Occurrence) | Status Season
. Lophura BHW, BLF, BPH, TLF,
3 KD Kalij Pheasant leucomelanos C R TPH
. - . BHW, BLF, BPH, THW,
¥ Herar Common Pigeon Columba livia C R Winter TLF, TPH
. Corvus BHW, BLF, BPH, THW,
4 AT HRT Large-billed Crow macrorhynchos C R TLF, TPH
: Eurasian Tree . BHW, BLF, BPH, THW,
& TR Sparrow Passer montanus C R Winter TLF, TPH
Himalayan . . BHW, BLF, BPH, THW,
C fearet g Vulture Gyps himalayensis S R TLF, TPH
[= Eﬁ_s'l'sf Common Kestrel Falco tinnunculus C R Winter .?E;NTFI,SI_IIF BPH, THW,
Oriental Turtle- Streptopelia . BHW, BLF, BPH, THW,
% aw g Dove orientalis c R Winter TLF, TPH
q0 BEHR Bearded Vulture Gypaetus barbatus S R .I?[';N TIEI—I|_ F, BPH, THW,
99 | w9r R#RF | White Wagtail | Motacilla alba C M Winter '?E;N"I'PBI—IIF, BPH, THW,
Ry Blyth's Leaf- Phylloscopus . BHW, BLF, BPH, THW,
13 Wﬂ%ﬁ warbler reguloides ¢ R Winter TLF, TPH
93 Green-backed Tit | Parus monticolus C R Winter BHW, BLF, BPH, TLF,
e rEaR, TPH
Common . . BHW, BLF, BPH, THW,
1Y HFAF AT Stonechat Saxicola torquatus C M Winter TLF, TPH
Eurasian Crag Ptyonoprogne ) BHW, BLF, BPH, THW,
14 q%@_a 1?[%]3?[ Martin rupestris C R Winter TLF, TPH
i
qs ERIR] Himalayan D_endrocop(_)s c R BLF, BPH, TLF
FoaFHT Woodpecker himalayensis
fAgd [@FT fA9rT $-¥R
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FIAETNT T HeqIgH qladaT

: : [T gdIen! edfa Migratory status/Season
4. | U AW R T | AR ™ AT YT T
(Status of Occurrence) | Status Season
.- . BHW, BLF, BPH, THW,
99 | Hemar Rock Dove Columba livia C R Winter TLF. TPH
; Himalayan . . BHW, BLF, BPH, THW,
¢ DRI Buzzard Buteo burmanicus C M Winter TLF, TPH
% EEE ARl Eurasian Cuckoo | Cuculus canorus C M Summer _?PH:'N BLF, BPH, TLF,
BHW, BLF, BPH, THW,
RO ey Common Hoopoe | Upupa epops C M TLF, TPH
. . Arborophila BHW, BLF, BPH, TLF,
R9 s Hill Partridge torqueola C R TPH
TATHTE Northern i . BHW, BLF, BPH, THW,
RR Goshawk Accipiter gentilis S R TLF, TPH
R3 AT SIS) Rock Bunting Emberiza cia C R Winter BHW, BLF, BPH, THW,
TLF, TPH
AT . . BHW, BLF, BPH, THW
RY ve Collared Grosbeak | Mycerobas affinis C R Winter TLF, TPH
RY ArerAT R | Red-fronted Serin | Serinus pusillus C R Winter '?EILNTPBI—IIF BPH, THW,
R& | ®9 ?Iﬁ?ﬂ Olive-backed Pipit | Anthus hodgsoni C R Winter .I?[';NTS_IIF BPH, THW,

GIT: TITIT FETTT, Y050 TIT CAATANAGTHI T
Fig: C- Common, S- Sparse, R*- Rare, R- Residential, M- Migratory, BHW- ¥RG7 Zg#, BPH- #¥RG7 /A7, BLF- ARET ®W Fed &4, THW- did cedad,
TPH- AT EE@E, TLF- O] %¥ @@ &

faga @& @9
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ST STAIATE TAldgd 375,90 Hal FIAETNT T HeqIgH qladaT
TIHT L-R0: ATASHN HA T TEHT ATADT SAAT e UGS T IHITGED! Tl
RICERECID)) e
. . IEAHT/ | AN
4 | AUt AW | st W | a9 W
TR | Bt | geiw el W v | TRgH T

q ERIR] Himalayan | Gloydius ) ) AT EEMV TibC

oA 99 Pit Viper himalayanus TLF ’TPH ’

ISR Himalayan | Laudakia BHW, BLF,
Q Rock Lizard | tuberculata - - JqrEaTgrT | BPH, TLF,

CER IR TPH

%j:";ﬁ Himalayan Bufo himalaysnus BHW, BLF,
3 toad - yE™T | BPH,  TLF,

RNl TPH

Gid: TIIT AEGTT, 050,059 TIT TATNGGNHFT TRIHIT
e BHW- ¥RG7T 859%¢ BPH- ¥IRGW [AGTTs, BLF- YRG & 719 &7, THW- 7Ig 8899, TPH- g [AgWe, TLF- 7§ #7 7619 &7

faga @& @9
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I STAIITE. TAAETd. 5,375, 90 #l,

T) TFA TIIeE®

AFATST FAATHT AMTE TR T=qoq Wl i

qifereer X-39 @1 Kzuar 3

FIAETNT FHT HedlgaT Fidda—

qferr -39 GRIFT a=asieg ad TEies

% d

TS qE&H] AAH qA

EEEEE O CEE S C I REo WEH | IUCN FT | TRAY.
TG | TA G | TF 038
ERUIER
T
q oo Eurasian Wild | Sus scrofa LC
Boar
Q E 1oL Blue Sheep Pseudois nayaur Il LC
3 e Golden Jackel | Canis aureus " LC
% 9 ol Jungle Cat Felis chaus I LC
Y FTr AT Asiatic Black | Ursus thibetanus I VU
- Bear
g e Common Goral | Naemorhedus goral I NT
© Rrqar Leopard Panthera pardus I VU
wER
q <R Himalayan Lophophorus I LC e
Monal impejanus
Q =qEq Chukar Alectoris chukar LC
> Partridge
3 FifersT Kalij Pheasant | Lophura Il LC
leucomelanos
Y% Helar Common Columba livia LC
Pigeon
Y FTAT HET Large-billed Corvus LC
Crow macrorhynchos
& W Eurasian Tree | Passer montanus LC
Sparrow
© fearer g Himalayan Gyps himalayensis ]l NT
Vulture
o AT Common Falco tinnunculus ]l LC
Kestrel
Q qy &L Oriental Turtle- | Streptopelia LC
o Dove orientalis
q0 | BEHR Bearded Gypaetus barbatus ]l NT
Vulture
99 | v fewieaes | White Wagtail | Motacilla alba LC
Q3 | diage® feear | Blyth's Leaf- Phylloscopus LC
N warbler reguloides
Q3 | ef@r Green-backed | Parus monticolus LC
NG Tit
«
Q¥ | Swe® Common Saxicola torquatus LC
[Aga A#r F9rT Y-yY




YRGT TARTITE AARTT AFITT,_325,90 7.4, FAEANT FHE FeAGHT FaaaT
®F | W | WS Aw | S9N T | IUCN # | TRAE,
TG | T G| TF 038
ERUCIER)
EDI Stonechat
qQu | A& ﬁq;ﬁ Eurasian Crag | Ptyonoprogne LC
> Martin rupestris
qs | fRHEl Himalayan Dendrocopos LC
Woodpecker himalayensis
q© | Ferar Rock Dove Columba livia LC
9 | ®ad Higey | Eurasian Cuculus canorus LC
c - Cuckoo
9% Y Common Upupa epops LC
Hoopoe
0 | fusw Hill Partridge | Arborophila LC
torqueola
9 | TR Northern Accipiter gentilis ]l LC
Goshawk
EEEIS
2 | forem ST Rock Bunting | Emberiza cia LC
3 | g ddNTe T Collared Mycerobas affinis I LC
S e Grosheak
D
¥ | <A R g::il;]fronted Serinus pusillus LC
| vg zat gig\i/te'baCked Anthus hodgsoni LC
UG T IHTR
q fearet ghar | Himalayan Pit | Gloydius LC
- Viper himalayanus
B feHTet =15 Tuberculated Laudakia LC
- Agama tuberculata
3 fearet wrrar | Himalayan Duttaphrynus LC
> Toad himalayanus

T https://dnpwe.gov.np/, https://checklist.cites.org/#/en, https://www.iucnredlist.org/

7 LC= Least Concern, NT= Near Threatened, VU= Vulnerable, EN= Endangered

) Se= (Aquatic Life)
A1) Macroinvertebrate

Benthic macroinvertebrate Bg! THUH! Sdg® Bl WHs @Rl Al@Rd A1
ATATEAITAT T, FTE(, H1S T IS AN TS a1 oAl T sediment | ST

EH ey | [deiiged ATFAT S(aq A o U ©TH T foars T difea
wfaefierar (mobility) sUsTer faeeer =T awma (stress) &wn fafere wfalBean

ferge | "<l WRRaide® JUmetdT benthic macroinvertebrate T¥TEd ¥ SATIa GIHT

fAga A @9rr

L-¥&



https://dnpwc.gov.np/
https://checklist.cites.org/#/en
https://www.iucnredlist.org/

ST TARTITEH Tedldgd s, 375,90 7.l FIAETNT FHT HedlgaT Fidda—

qe g faefieee qrefisT URaRRT TaEHl Tud forgeg | W, ffee
aguatic food web ¥ fareTT T WIGHT AT Agcaqul g |

TSI ALITTH] FHHAT ARG ol T A Gl Y FeT VWIS TelHeE:

WIRERT SARTh SL.ELAT. Bl Afgel "idedl & (g TCeE-9), WRe
AT 9. AT, H SAgHT Toddl &7 (FFg TCeE-3), WA STATadw®
ST, BT ST BT doall &7 (AT TIE-3 ), TG LA, HT aAfgent
Hiedl & (WP TCE-Y) T TG AT F atgs! doal &= (Srdins
TIIF-Y ) AT ST S family 1 STFAT &Y FCT macroinvertebrate 88 AgaHa U]
foar | SEEINE TRUHT ¥ order EEHT Plecoptera, Epheremoptera, Trichoptera,
Coleoptera ¥ Siphonoptera & B | @wqd foaor et difetedr ¥-]R AT
Joold TRUHT T |

AMRTHT L-RR: TATFIIRIS T GEHT HpaT TS I [aa<er

. Common : RUEIRERCE
. Order Family
9 name q K ES ¥ 2
Perlodidae q
9 | Plecoptera Stoneflies
Nemouridae q
Heptageniidae 93 Y ? ¥ R
. Heptageniidae iron
R Epheremoptera | Mayflies species 9 q
Baetidae q R
Tipulidae Y q R q R
3 | Diptera True flies
Dolichopodidae R
¥ | Trichoptera Caddisflies | Philopotamidae & 3 R R q
ST | RY 19 98 c &

GIT: TITTT AT, 7050,0579

A1) At [@AEEar (Fish Diversity)
AT TITHT HGIHT ALATAHT AN HILERT a1 T AT @Al 3 q2] SRiels
TTIFEE G A9E T IS ARATHT HIGIhT AT MRUSHT A | Al Tareaferg
THE® FAIC &l ATISHIEE Td I G T, Al araed™, qerisd
TEE® W] H SEdl FUeedls SATHT TEl GAle TRUH! &R |

F) AAST FAAT AT T4 T A AR EHT AGIDl RIS Tex bl
EIREALY

9. Fish TMIRIE T (FS)-1

fAga A @9rr Y-¥o




ST TARTITEH Tedldgd a3 756.90 7.l FIAETNT FHTT HedIga FiadaT

FS-1 TEAEd WIREN FATeadch S0 AT, Bl atash! Aidedl & &l g (e
®-9%) | A1 TSI AAferE BT I6° L3'.0Y" I AL T 53° 0% L. ¥ 9"
AT TR ST AT 39U AL BT SIS @R g | AT TN qHAS ST
(Gradient- 1 in 12) AT TWHhT T T T4l velocity WETW Wh! TZAT | I9
TIGFAT ¥O% Tl aWREH!, X 0% & (pool) T 90% el (T AY RREA
) WEUHT AT | AT TCART doll AR ¥ 3% S Alegy, U % desy, IU%
371, 90% W&, 90% cobbles T 10% AT T silt Wbl & | el Aieel!
S FARYT EHIT AT TS GAlE TUHT 2T |

W& Y-9 &: Fish TFIIg T¥M-1
GIT: TITT TEqTH, ?050/059

R. Fish TITH(eTE T (FS)-2

FS-2 TEdTed HRET JANRI 9.3, 1 Teid ATIecIe Wwal dd, WIRE[ &l
T AT QAT IHB] Teell SAAT AT WHl g (Wi X-9R ) | AT T FHaA
&7 T gentle slope (Gradient- 1in 30) AT I Wbl TGN F<IH! velocity TETH
TH! WFAT | I9 TIIWAT 30% UMT ANREH], 0% 7€ (pool) T LO% Hedl
(TFT AT ARG 9T) qIEUH! AT | AT D! doal AR 30y &l dleey,
0% deey, 10% §FT, 10% FE, 10% cobbles T 0% AT T silt Wl F |
AT T e T 6% Ly 03,337 TOU AT T 53° 0y YI.¥W" T
ML &7 T 3005 Ty, 7 JoIEH Webl g | WIRET Felleragch o.f4. o,
Bl ALY ATISAE WAl T, WIERT T4l T AT @Il IHSB! Tocll SAAT FAedd

EHT AT TS gl RUHT Ry |

faEe famr e Y-¥g




ST TARTITEH Tedldgd s, 375,90 7.l FIAETNT FHTT HegIgah FiadaT

e X-98%: Fish SIRIRS ~‘€E¥'ﬁ M2

GiT: TIIT JeqgH, 2050/059
3. Fish TITHI(eTE €M (FS)-3

FS-3 TEAed a1q S0, &1 atgep! dedl &4, WKW T4l T aId @] QA
e &7 FARId WH § (WE X-30) | a7 TIEH THd gentle slope
(Gradient- 1 in 15) AT *Ud W & GG TIH! velocity FH T@ah! AT | 79
TIIAT 30% T ANREHT, 40% TE (pool) T 30% Heshl (FFT AT aRRE dr)
MEUHT AT | AT TR Teddl ATHT 30% T Aleey, 10% aleey, 10% G,
Q0% TTE, 0% cobbles, 4% pebblesT ¥ 3% AAT T silt Wbl § | AT TIEHT
AIMTifers ®AT R° U3 UR.30" ITY AL T 53° 0¥’ 9%.39" T e
HAHT ORI RS 3 . BT ISAEH WH G | G AL Bl atgd! Teall GAA

*
HARYT bl AT TAFATE FAIlE TRTHT 1427 |
> . 3 T AN ST, o

W Y-30: Fish WIS T3

GIT: TITIT FETTT, ?050/0579

fAga A= @y w-¥%




ST TARTITEH Tedldgd a3 756.90 7.l FIAETNT FHTT HedIga FiadaT

) AN SAA WG T4 T A QAT Al faferear

AT &7 ATl S| Faedd Wbl § | TIeNd AATTH] HHAT HRE ol
T A1q Gl O 3 FE et B | wee Jahl wEn 18 SerE X e
AT GRS T T AT G TATeferg & B 9 YS! qrgr wge |
W @Il WGl Aggal @Iiad BRUEE Hed @ieidl - (river
morphology) T & yATEh! YR (river channel characteristics) Heg dH Hlﬁ*a
| R Grerwedl 3o RA el g 9y =g T e @vees (Narrow
Channel) g WUBT HIGRI AELAH T e G@ASTEA AAEAEE 137 el
TY T Tocdl &7 IRT AUl HFTEH migration 9 TSl T g (Petts et al.,
2015) |

T X34 AETE W T AT

GIT: TITIT FETTT, 050,059
¥.3 M- e T Aiedhide ardraeT
¥.3.9 AT goTee et aegara e

Sreu Seal JuTersh! Uil R arad g | Aii® ®9E A1 Near 35°
YW %% YW SO AEY T 6R° 93 I 53° 03 gdl IHAT W
et g | A Fear aadl aqeare 9U3% Fex 3 sony e wftad g
| A Nedie! TEaT HEdTy T AAH] Taea & fdead, qR=sar JFr T 1,
TTAHT FHT T & f[deera T e IeReble, €5, FRd T gy 19y
| A fSieel AUl G 9w gell ool B SR el e 9,6XY A
fFeifier wWal g | qltcd FTvET, J08E FTER 79 [Sedihl Sae<d ¥ i
T fFelitiey T Seged 9 T 1.¥0% ©H g |

faga @A#rr f@urr Y-40
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¥.3.R AT I TAFHEEDHT TEqId T ST el @0l

TG AT HUTAT T A= Sledl Sodldh! Gl digdry MSIer® T H15h
TMSAMTHTAT FAARTT G | G Agarg MSHITHT Sedl Siedlh! Sa¥ It HTAT
HARTT WHT G | AT TMSUINCTHT 1 TAAT Fears fofear, afewmr wamer e,
AT FFEedl MITMAHT T Al Taemied & [dead T qR=HAT Sedl I8
MITART T HTgh MSAMART W ACUH § | TH MSAAHTH FA &AHA
3YY.L G A e Wbl § | AT MSHIIHT Aldadd] gibl T HHIE M.,
S THTEY T AT ARUET B | T WMSWIRIRTHT ST & a9 agEE Ladhl
T | TG MSURAHTH 5 SSASHAT Whl § |

FTEH TSR SIedT fSfearen! FfaT Tdf 9T safedd Wl g | 4T TSdiers
AT B AUy TSHIIH], TTHAT S ST, ITAT Sl I
ST T IFEVHT TFH [Sodl 91 FLUHT G | AT MIATHT AidHHT FedN
T A LI, W15 FAE T AT MRS B | WMESAABIRT SFAT S

YE&.&& A [FAME wWHl g | T MISTCTHTHT 77 Fearl Al LhHl G
| ATASIAT T AT e @] aeqid [FaxT Aqgel §.9 1 FwEe R g |

Y.3.3 AT T EIREaRg e faraer

ATISAIHT AN FA 0,84 gFeX (Sl ST AERTH Wh! g | ATAS JTiad
TRANARFT Sditedsd e, afds T Aepids  araEee, A W
YA JABEH] gRUN T WM HATAH] AR AU Siqqa Framer foa
TIHAT T Tl TRANARGEHT TRYY THA RS Bt | A A
T FA 3 WYY (R TRGAB! S WA T TRGAB! WS T TN G0 T9d)
TAG T Bigg | ATATS GATTAd BRGUEED! Ao, ATdD qo1 qiedhidd
AT fEEqd oo qe7 geqa MRy o

&) Taeed® faaRr
A & Th A CAFAT @hl gaT el 8¢ aediiee WHl Mee | a9y
AATSTAEIE T &3 WA 3 BRGA GAITd g SRaUD! g | SIS Jter
3 AT TRGAAT SFAT Y S IRARHT FEEF WH! P TG 1Y S I2T T 0
ST AR RN WA | AT WAl Hed § A1 IeW T ¥ ST Afgdm WA 9T T
T o Tgehl el |

) I, g6 qur S e

fAga A @9rr 2-29
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AT FATT EIEEH ST oo AR 99 Ferdl () @ g |
it Rameer ol dtg af W TR WEAl T SAEe Ao Hed W e
TGS A BT |

) g fufd

AT TATAT A EGAAT TFAT 3y AT IREARST Ga8d Wbl g JaH 9%
ST T T R0 WA HgEl | T gedr Hed & W qeW T Y AT Rigdl /A qgd
T TEAT g EH TRl |

) @I Aqedr

TSl MANTHT @] THEAT T STSHT g T § | SRyl G A9ar
AT Faed 9o SRARERH @HAHIS] Jaedl 9 @adh BHl § | 99
ST U] 97 Tl T <AE GT0eh! U1 @i Tl SN [SUaHT {97 |

%) YiEa®T aer

N oL N

AETAT el AT T FTER X SR (§&.8%) AT S=0erd Wl g o
WA Q B (33.¥%) AT =T TREHT TEEHR T2ar | ol AT e

Ao FEIT T THHR T B |
) T qUT GRS

WYY FAAT AR A G IREReE Tared gaear qUH! Aaedran
HHEEE HUAHIE a7 FELAR MSHT T A o Cgd | A wdreey
FHHT TR §T TEHHT TTCTAT FSRIERT TP T ST A et ATemar
fSree Wexq™ a1 o+ el ATqdel a1 HIEUET S Wb TFA | ™
T, T R UGS STeTerdhT SuaT Wbl g A 9§ HCHT e g
SFEHT WEAT | ool ATET AT ATkl R TR EHH U By |

g) TSy qar

TRYY FAA AR T GHENT U] AGEAHT HIHE® HADIE a FBLAR
TMEAT A TEgT W@t Tawey 9 @Rl g | AT Ay S SuER g1
THHD! ATCAHAT EHIDT TFH(T T B! ANGH ATEATH] ATEAT ooedl FETHBH
A T Nieah! ATIAT a1 HIGHRT T T a=ar |

W) ATEWET g FA
TRGY FAGHT AT Ted T qa B SWNehl o Seherd RUS! (921

| AATHT HHAT AAEEN B T I T 79 3R ¥+ § 9T T T R
T e S (A @fy g9 ' qrEEe gt T 9 3y |

fAga A @9rr Y-uR
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) FF IS G T G

XYY AT ATAR T BRgOAT 33.3% (9 B) @18 3 Aigar s @ i,
33.3% (1 W) &% & Wed T T 33.3%(9 ¥ A% & AEAT G WD
qMEAT | AT GAAlh! IcARAAE @ A BRGA Sfehl T SATARRY, ST
TR FWRETE [ @I JaedT Wbl AMHR T U (qifersr -3 |

Tferdr L-33: AT IAEAA @ T 69

FH [ AT WYy g REIG
3 Q 33.3
g q 33.3
2 q 33.3
SFAT 3 qo0
T TG FIETT 2050
) BB RAAATAT BT R AUHT ARBEEH! B

ST T BRgd AHed had UF BRAE HIA HHE] ATl Uk ST /I (AT
& oY eRg OX W@ TUH] ASA FE HIRE 0,000 Wid AFEH! T4 Tl
TAH TREARHT GEeael IRUHT &Y |

<) v qoe afew
AT T o BRANATCAT el Ui 4T aetep aiferd forgsst g |

T) ¥ ghaueE

7 AR St FE g T B aRa g | caet AT a9
FAHIC S & | A1 WS sty Taeae wRa 3.4 6./, Sider g dear s&mn
Y | WHN WA THd AIHT AR A T bl g W ar A
THA BHCH WH g W ALE. THd T Haodl AT T Sedl el
YILGH™ a1 F=7 Fofeell WU STeqdr Wh g | TAEE Abl BEIHICHT Eahl
wet 3 3Ry ¥ P aew ReT waey = ATSH T T A AT SR
a3 & wifd BT g1 [T 0 dae @E g el TET ArSHEe w@eed
BT AN WG W AUET U SHEEa Wl g | Wed el T A

eld oSl OIOI*IOI;IdHI (8°|’>\| €§ |
g) ¥ AT

ARG & AR oF GHES] AFEHID] Hed Fd AIHT HU, T, T
STEEE ggHad T A wWHl g W Bl IRaRd dhchdls gArhY RIS

fAga A @9rr Y- 3
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MESH HE T A | WY AWH ASEIRAE AHT GGl ARERhT
ATALTH DT STAGETTT T+ kT argar (qrferar X-RY) |

qferaT ¥-RY: IREaRaE e Arerie da (A.€.)

AFTHHT AET WY W@ | HFIE | e | | oA AT
ffﬁf 3 30000 §0000 930000 ¥0000
RHEICE] 3 4000 300000 | }YY 00O g4 o000
U ICIES 9 Y0000 Y0000 Y0000 Y0000
TS TS T

9 90000 90000 90000 Q0000
(Treaking guide)
T ASIRATE AT
. 9 900000 | 9400000 | 900000 900000
99T (Remitance)
St 3 900000 | R00000 | ¥00000 | {33333.33

W‘oﬂ'@?‘? FAET Y050
?) IRERE qNE @ A

AT &0 ARG TMEE AR II THUHT gat Al Jearaer A @
A Rufa wr gat @ e o aiffe 3 = awy ard e, T,
TSR, W€, dl, T ANCHT @9 g TSR AATH! HHAT qUHT a0
(qrferaeT L-3%) |

AT L-IY: IRER! Fe G9! 9 (F.§.)

TP Aqee | WGY AT | DR | FARE | FA S EREIGH
ECIGI 3 Y0000 40000 cil,(OOOO Y0000
ferem 3 30000 | Y0000 | 900000 33333.33
KRS 3 ¥oo | q000 R000 £EE.E
EICEET 3 4000 | R0000 | 34000 | q9EEE.EL
3ﬁ'5|f‘a' R Q000 qo000 9000 000
m 3 RY000 | 30000 | £000O | REEEE.EV

I TG FAT 2050
) G IR

AT FAIe SHT AETIT & et [T TR Jeara g @relre el i,
TE, AT, TS, I, T W TS | GaF! AHR T GART & ATER el A6
JCAEAHT AATH Tl A3 HU MSclg®e] aauanT 9y (At X-3€) |

fAga A @9rr ©-vY




I STAIITE. TAAETd. 5,375, 90 #l,

ARTET Y- &: G Icaa-Teh] [Fa<T

FIAETNT FHT HedlgaT Fidda—

TYQ e HEIHT qATAH CREIG
3 q00 q00 q00
3 Q0 R00 1¥0
E 40 3000 103&.85%
R 40 40 10
9 q000 q000 q000

@I BTGRT FIETT 2050

q) BT FqEAT
ATIISHT AT ST S T G q WeaT 88 Ure T ST AT T
=Y BT WY AH T AT U e TWHT qH S@UH g (qierst X-36)

TRYQ dem FHEIAT Frcatas E LI
3 2 3 3.4
q K K 3
3 §0 R00 130
K q 3 K

GIT: BTGRT FIETT 2050

) fagasr gl
ARSI G STET SRIET T HEeE debioqss Jul Sted Al TN T
Al aTed TEEA | o8 F U el AT 9 TR T B g
e O SIS THUHT qaedr § |

<) Wﬁ?ﬁ@ﬂﬁmm (Water Use)
AT &ADT HH 81T A Arq T AT Aol qt f&=rE, @Y Sefagd
(Micro-hydro), T ¥ T¥IRIG o Ui JRITSIFTeRT AT SUART TRUHT o |
WA ATANTHT Sty 3 doell WTHT erar areEr (GRR 3R S wew) S
FEdHT ARaTEE ARG 4Bl U ST @i W e | s 9y
THIEE ATFA FEH(AF T AT ST Seq! a8 T Gl AT S
AT AN BT U e TEa |

g) FTAAE THIAL DT TAET

fAga A @9rr Y-uY
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F U AEET FH get SRS O AEEEE 8 AT TR g T
AT U el oo FHID] [@HEHT AN GeAUH! gog | TF FwawA
AT Trefiel TR T Gelhel T TLARARET AT f& o, arr wareen
T 76T &l [T GedRT T SUe TEHT G A, §8.0% o @i
TEEdT RGO, T 33.3% f AT S &9 T HEIHT A AR ETed
TSI AUEAT TEHT G (AMferawT R-35) |

THRTHT L-35: AAWHEIC FHEA TEDT AL

LIy P TARAR

THIEA FUET DT &

RYQ de EIRRG (%)
RERICURCR I E] 3 30 q00
IR EREE] 9 q0 33.3
@TITIT sTaed e 3 R0 £5.9
Tareey ¥ {9Em ey fHe 3 30 q00
FHIIHT /G YA Bled 3T 1 10 333
GIT: BTGRT FIETT 2050

) &= o

AT TR FF-gd GHEAS] HIMEe® AN Uided! gRem JeHbT il

TRUHT FHLAT ATAR el HHEGEEH! AT AT ABRICHE ST (I T AL
FHAHD, T | UTHI AHAT) TEh! TZAT | ALTTT Tedlel THITIYI D] L0
ATIR AT [FH0T WUDT HAAEAH TqT GHEA T HHIDH] AlHEEls
YHNHE TATE T GoFeg 9o TS el AT J1fae SR AhT Lol qrgar |
TETEl AN T ARl fbadid e cael Wl Bled oAaariel araush]
s Rifere af yanT TRA TET TEA | AT S WIET ST
STAE AT €A TRUHT MU | 3% €TA IeqMeT g BRI et
T B ANAR TS, TS a1 Goall AT Hler TUHT SIS 9red Wl |
F UM ERYOAT HARIT WIEX PAS WA AAUHT T T WAN A T
TR AR TRIUHT arzdl |

fAga A @9rr ©-Y &
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UREYR-& IEdEad! [Fheug®d! [FYetaur

YEATHT AT AT o7 Soad SRUAT ARSI adrERy w4 T &
FATGAHT AN ATAERT T Hedig®he AITHl fahede®d! [eeiul U3ar
AT ATH! ©UAT [e+g | [Fheq [Eeciuvre HHAT Wiietdd qeredarn, Afde
TqeaRar qur ardEeiT TaEaE = s afuet g

&.9 ATl HETFGGT T [Abey

o o

JEAE AT 33,9 WAL el Scaed Mg, | I8 Jediad A
HTAATA AU JeAET gl [eIellel el g TR FeAr Heqqui ARTETH
TP | AN BT W& Areed RIgAT [Fgd ware gaare aed g
T IUH TR G UREH T HEadd WO GEEe G A
qNE FHA § g |

A7 Feuel yEaEHT FEFEITAE Fg | 9 T, AN AT T
FAdheq” Aol FRATE g IcHaAa! AN T, TSR] Jaa THIS, @
AWEAT [gd ATI(d g X AAS ST F7 AdH AWee aoed g
9 BT | SRS 9% HUHT T Taeg ST AN HUHT SITHT el T Hdheue]
AT BTG &l g T HISEEE o sfiowd g gal Al [@bed gl T+

JUIH F |

§.3 AR HRATFaT T fowed

AASAID] GPATIAT AEGTT Sl [afi= sreligA=e T Aol [
TEAEE @ & ATaRAr @i Teeuse dege TRusT g | 4
fboTge®! dErd e, IRhie deedr T aidaEoig WE ae qieet €-9
WWE{:

(BT &-9: AAGATD! [AbergEd! JacHd ATaRE

oo fea-9q -] faea-3
ARG TH: ARG TARTIIE TAAGT ATASTAT
A @ell T W | A @il T CARE | O @i T HIRET
g W™ gd | W W §H | 9ol O g e
EEECTEaRDIE] TIHATE 95.% | TITeTe 99 | © Treifer Wit
fpelificr wifdeetr | fpelifier. wifdreetr | 9 |
| aF |
TSaFUH elevation EESACAT 3303 fu. 3000 fi.
AT & Q¥3Y o .M. Quuy =M M. Qu¥.co = .M.

fAga A @9rr
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YR FARTIT D AAAET AT, 375 .90 4L FATNT FHT GoATHT FadaT
oo f@eT-9 f@er-3 free-3
[EEGUCEREIE] e Tar Ay | aRET @erdr wfew | e e
T yedra RuHT | A sEftad g1 | WREw wrerd =t
g, WEH  tailrace | A FEEMIE TGRS | PR s@tead g
WXGT @en T dg | A AfeTe | e forgaTe
Qe T ToenT=aT & | (underground) AT (M) AE
fFenfiex Tt ﬁﬁ]’cﬂﬁ'ﬁ il ﬂﬁﬂTﬁ (underground)
R frafor | A TR B ey e deen
et T S AT | ey o1 A e
AR W T A | e fargee e
R W | o5 fm R
i e | fremr AT
T sraear ey sl €T e | At EEIIER)
ToATEAT rock cliff Wah! | TIM&I T4l At
B} I =T WRTHT | fFARAT vertical rock
Wil TATTHT el | cliff safad g1 ar
qEH! colluvial deposits TeaFd HADT
g | forewar g3 e
schist ¥ marble T
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™

Y | EEE Ao S 3 | e S feedrsier Tt o eerardy
T (o geard arg 7 | Alad =R
SR ISEECIFECIIN IR RE ]
™

Y| EeRTgest T @ AT | i Je@ T & T szeard
AEATIAT T Afaw =TT
& |wifad e PrEswr st | Feier T W oi Htor s
SHer wtg qer Feedd | aftaw =S
Iy
¢ | g9 TFEE W1 el T | S ATASAIDT G € | AT s
Afaeh  adieE  IHAT | Attaw =R
SYFEAIT T
c | OEAEE Y Ued cAhEE | FRw EIDIEEIRD BRKRERID
THE Gt T awg T Afeqw =OTHT
Q AT ®IHT U  TIRURT | AT ATATSAT TIAD! ACAT | (AT sgqaardt
WAMEE  qeafead W | Afedd SO | S
gilells geaaxl T X
FEATARTSHT JHTOT  ATATER0T
TIGEATIT UBTSAT U T
EAp]

=) HRIRR AT T

FERHAT UaeI o, F, 2090 HN AT T BRI Sqaeardy
g | Al A sRoe wwEr iR T i aflREfiee e o
BRER ¥ T [BRAST BRI IR g1g | HHIR {Ie a9 Few hEr
SEH e e T 99 [HEHH] BERAr @ w8 S IR (organic waste),
Telfece, T4, a% WER Ale grg | I ARSI Aol =R s g1
TFT HRRATE HH T T STIEIT ¥ T Teqd TMRUH! 3R Bl RHgea TR
S

) WWWW{W%E Reduction): HATATSHTT ThTFH GHT THTIHHT AT
TRAH] FET TANAE AT AT ITHD! TART TG | GIHITRT AN AAdah
I (Mineral Water) 36T 92T €T @IHATHI6T Adg®d ! TR TRAE | AT THT TR
B eTH, BRI AT AATATS (BB TATIRNAE, | AT G sl AT (A
SIHTEEH TR |
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#1) 7 T4 (Waste Reuse): AT T7: WART & W a€qelle Wed- 9T o
oAl TAREH FreaT, IR, FAT Ed F-F aEqeeds 1 WM g |
JRTEHT AM: FA ATEFHT A/ [EIT T Hel o113, Fencing HT AT T
m | Fq'?f T, debris, broken brick pieces, sand stone, waste cement and sand mix
TS backfill T ground leveling T YN T Al |

g) 7 T3 AT (Waste recycling): ﬁﬁ@ FRIER (Organic Waste)Fﬂ‘%’ Compost Hel
FAGT WANT T Ak | Compost Wl FAISHET ANl TIWT d8 T €A
- EEEdT Gaed T I € Al TTE | Compost B FAIGT T
TSI T AW AN AT S8 ) d¥ ATl goarad =orr f=afor
FHER HT AfaF BER (Organic Waste) T &aT Compost Al TS T
SRar T AigeEds fegig | AweET AT HHRAT IR g
Rt =R, Rod scrap, TEHE AT B TANT Zole, Two, I T I AREE

AM<ATS scrap dealer Faf TS, |
HRRAAH! TP ATAR FMBIT (Waste Segregation): HHERE! W T Fafor

iafafee o el WEReS geigs aghad Mg | T9H! ol 9 €
(forfere, wifthay, Frafor =em, anfe) @1 3 =T g FeaeR (dustbin) FETH TR, STl
aﬁﬁb‘ RER (Organic Waste), 9 ‘;I?ﬂ?TH?JT?ﬁ: T TART (Recyclable waste) T Landfill

waste @EF[ |
HATATSIT 1S oot hIEREEdTs M [aTer/T=haT g1 sqaedTas e

q. BIER el X JEET (Waste Collection and Treatment ):

STEATES, AT T ATAENY O] ST AN S heRd! Srod aghad
T Wewaq WH G | AEIHA ATAR YA dustbin AT WLH! HRRAS
ARSI T Ahd Gghe A & | S WIERA compost site AT, T:
TN T e iR recycling Tﬁwﬁa‘( Wqﬁﬁ%ﬁﬂﬁg?r: TANT
by | Sffe WA landfill T BRERAE TIE G AMHUHT TATH
SIEEATIT A |
3. BRRAT STTCqIT T (Waste Disposal Site):

JEH I TART T T4 3@ hEREE Haedad g | AR BlaR
disposal T ST T TEEHT T T UIeH T (site) G g | Teih
site T T RIER AgHAT HIH/AIGUE qEAs T A q¥ael AHHRI qeaf-ed
IRERCIERINEE
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T e, AT BHGREEES 3R B Rgrd (WERHAB! ~IAHT, T
TART qT I T30 TANT) oY Fod TST Gl HRHH T AHIAFe® qodTe
g | Recycle agencies aT Scrap dealer 8&elTg oed Qih HNI, Sdd, Telea b
T IIJEE FSHAT T MY Aiaeedls Yeaned Mg |

3. A BB sqaeqae (Liquid Waste Disposal ):

TR HRRHAT HIRR AT, T a1 A, TN MRS dd, sludges T BIMHRE B
R TETIEE Tag | TEH] SHaEde 7 [alg dTaR Mes:

N

#) YEd TA9AT (Sanitary Installation) T @& WRWE (Sewage Treatment):
AT AT SROHT BIBRAT TN Hgele FET 75 IJods g Fed

S o [aY ) o NN o <
BIRRAMEH] AITEUE, R0E0 Bl Ul Mg | ey ae [HiRwT hEr dHrs
. . . b
Hfces i (Septic tank- soak pit type) SFIUT STAEAET A | TIH L, A=
T TIMEH] THIes Soak Pit T 9ETS<g | ASIH®! Al Addl U AT

fifereT eTiererrete wfeqar  30fiex (Shaw, S.2019) rer g TRk i wifey
A7) BNPRP qCT BIBID! g€ (Hazardous Liquid Waste Disposal ):

AASAEAE IoqoA g1 A BBRE qLA BIRIAT e, W, hydraulic fluid,
lubricating oil, mineral oil, organic solvent, acid and alkali, oil paint, e @ g1 |
7q [HRAST BER TG T4 AT T GeaT gaeay g T W6
IERIETSIREE EEICE R
> BM®ERE T qOEAHE HBER (including bitumen, disposable lubricating oil,
mineral oil, organic solvent, acid and alkali, oil paint, etc.) SIERE RS LC AR
e Tt y=ferd Mefiew/Aders SHiivH saedmad g |
> T WhUH! TAT HH TR ad adr B e arg a8 14 w@dhd
Recycling HEIHHT TaBE |
> WA e T ARAOHT FHA-GR A e TR WgEhal a4,
lubricants, TRTS ARTUT AT THAAHT HTH TART GRS THNHAT GEhHeAT
T HTW forat (return back) Wﬁi{ |
> I9 THREH SHERE a9 TS BaREH! Al I Tahd a1 dATard
9o agency e Gg-g |
) AT WA =7 (Grievance Redress Mechanism)

ARSI JEdTaehel AN I TIMIgedrs S ¥ drdfdel  afaafdare

I B FA UM swEwd fifueE, wameE T afifReE ada e @i
”r‘cﬁ?% foo tl’v!T%ﬁ rATET | (Grievance Redress Committee) T TATHAT g |
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-
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Yo TRaHE g e IE:

o SIUEEH! YFH T THR
b o N~
o TSURHI YhR (R T ARgH)

° Wﬁﬁ-{w

o

[alaN haN
o Ik dlhl AH T O

e WUHT A/ S EdTs GHTIMST TNl W+ f&afd gRT 9t6ar e aere
:

iR satthe e AT

- e yeaT BTafaaar dw
a1

ATHTET 9T TR

FESET AT GHET AL

7t ¥ e Bt
ATHTETT YT

w@mﬁ'm;mmm

THTE AHE QT

AR (i R

ATEEE T 9 )

fr v fe P
ATHTETT WY 5

1
-_’ ST/, T T
area
B ©-q: A S ST

%) afedlt =TT TAIEr FHTE:

AR FHHI /TG HEA AN AT g 9 GHaed el ar JAmErers
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A TR § G T A MR | A9t A AT qeeed AEaead
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IEEREL

) T D] T[ATE AT
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HATITHT [IRIT TATAT ATATERT SHAEAI UbTs GHE UL T AiohTg | I UHeal
AT TG T AT ATEAIHAT ATAR TAA AAAHT T el ATt
T Ty | Al ywfad st /aREr a1 g gearens B ageeT sEedr
ATATEIT AT UbTgel TAMIT qeeh! TH=a2AT TAIGT GTaTe Wfcieh! &bl
AT T &l AT FHE g, |

ATATERTT SAFEAIT THTEl W el IAEars [l oed JUsh! i 3 9%

o o JHem I O gy | [ATErs. QI T AEIHal A8 I8 UHE
TAMITEE eARheed gahd 1 9a1g |

M) TN =BT AT AHTE:

Ffe g safch /qRER a1 F8 Qe TAIEH! I =R G GHIE 5 Taqb b
HATITH Tl SROTH! ATEN AHTH STaed] Aaad 1 qog | T8 w0
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