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Executive Summary

Nepal’s rivers carry large quantities of debris along with water, including stones,
sand, and gravel with soil, transporting them from higher elevations to lower
elevations. Although such river borne debris often creates problems for agriculture
and traditional settlements, it has proven to be a boon for the development of modern
urban settlements, cement and concrete based buildings, and physical infrastructure.
Debris comprising stones, gravel, sand, and soil has become the fundamental pillar
of infrastructure development and modern human civilization in the contemporary
era.

Countries endowed with oceans and mines extract construction materials, including
stones, gravel, and sand, from these sources. In 2012, 150 countries worldwide
produced 3.7 billion tons of cement. The quantity of stones, gravel, and sand
required to produce cement is six to seven times greater in volume than the cement
itself and the demand for these materials continue to rise annually (U.S. Geological
Survey, 2013). Furthermore, it is estimated that stones, gravel, and sand constitute
90 percent of asphalt-based construction works and 80 percent of concrete casting
works (Robinsons & Brown, 2002); similarly, an estimated 40 billion tons of gravel
and sand is consumed globally every year (Jain & Dohare, 2022).

While stones have been used in Nepal since ancient times, the use of cement is
believed to have begun only in the 1950s. Approximately 70 years after the
introduction of cement, during the single fiscal year of 2019/20 A.D (2076/77
B.S) in Nepal, 135,000 metric tons of cement were produced. Alongside cement, a
massive volume of stone, gravel, and sand is extracted and consumed. Therefore,
it is estimated that to consume 1,35,000 metric tons of cement, approximately
9,00,000 metric tons of stones, gravel, and sand were required (Kumar, 2022).
The trend of extraction and usage of construction materials such as stone, gravel,
and sand is continuously increasing in Nepal. Domestic demand is projected to
grow at an average rate of 5.5 percent between 2024 A.D. to 2030 A.D. (Bhandari,
2024). To meet this growing requirement, Nepal will have to rely primarily on
rivers and mines. Since extraction from riverine areas is easier compared to mining
from quarries, extraction of these materials activities appears to be predominantly
concentrated in river areas.

In this context, the magnitude of existing problems is directly proportional and linked
to the current consumption levels and the growing demand. Stone, gravel, sand, and
soil are inherently invaluable gifts of nature, and it is through their combination that
the solid structure of the Earth was made possible. These are the natural resources
of our nation and serve as the foundation of life for all living beings and vegetation.

Within the framework of a modern legal state, such resources are considered
XV



public property; hence, the government protects, regulates, governs and manages
them by formulating policies, rules, laws, and state mechanisms. In this process,
they are extracted, collected, and distributed for sale through various methods.
Because these resources are deemed public property, the initial selling price set
by state bodies is low, resulting in extremely minimal revenue generation for the
state. Additionally, severe prevailing issues, which range from illegal extraction,
collection, transportation, sales, and smuggling to environmental degradation and
significant risks to human life.

Tomitigate these problems and regulate construction materials, Government of Nepal
has drafted the Bill on the Management and Regulation of Construction Materials,
2080, encompassing both mine-based and river-based construction materials, and
has submitted it to the Federal Parliament. In this context, the primary objective
of this research is to provide policy recommendations to the Government of Nepal
by conducting policy research on the use of river-based construction materials like
stones, gravel, sand, and soil, overviewing current extraction practices, reviewing
the dimensions and adequacy of existing policies and laws in this sector, and
exploring measures to make river-based construction material extraction sustainable
and eco-friendly. During the research, related previous literature, previous works,
existing laws, and policy provisions, and international best practices were reviewed.
Furthermore, to obtain objective information on the current situation, field studies
and observations were conducted. Additionally, discussions were held with
government bodies, experts, and stakeholders, and materials such as media reports
and journal articles were analyzed. The materials and facts obtained from the study
were then analyzed, and based on this analysis, the findings and conclusions were
drawn and recommendations were presented.

According to the research findings, the extraction of river-based construction
materials like gravel and sand in Nepal is primarily linked to the use of cement
in construction activities. The use of construction materials such as gravel and
sand has notably increased after concrete technology entered mainstream physical
infrastructure development in Nepal. Cement based concrete technology is
currently utilized everywhere, including industries, factories, bridges, roads, canals,
hydropower projects, hospitals, educational institutions, offices, public and private
buildings, temples, and drinking water structures. This appears to have increased
the annual demand for river-based construction materials like gravel and sand. This
trend is similar not only in Nepal but across the globe. Despite ample opportunities
in the extraction of river-based construction materials in Nepal accompanying the
rising demand, making the process eco-friendly and sustainable has emerged as a
pressing issue.
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There are extensive problems in utilizing extraction as a long-term opportunity based
on the actual market demand, because this sector is operating haphazardly in most
cases. Consequently, revenue collection is low compared to the actual volume of
extraction, and corruption is prevalent on revenue collection. Illegal activities also
take place due to the protection gained through corruption and conflict of interest of
various parties involved. Numerous methods of revenue evasion are also adopted.
As a result, this sector has currently become one of the areas with the highest
levels of corruption and irregularity within the state. There is a prevailing practice
of haphazard extraction that violates existing laws and standards. Unregulated
extraction is even causing damage to physical infrastructure. Operating transport
vehicles loaded with construction materials exceeding the load bearing capacity
of the roads has put public transport vehicles as well as the roads themselves at
risk. This further creates problems with road safety and traffic management. The
legal requirement of Environment Impact Assessment and Initial Environmental
Examination is limited to a mere formality, and its level of effectiveness is low.
Parliament has not yet formulated umbrella legislation for the management of this
sector due to which the sector often relies on standards set by executive bodies, and
there is a history of these standards being repeatedly amended and altered under
the manipulation and influence of interest groups. This has brought ambiguity
and created confusion among stakeholders and various elements have been taking
undue advantage of this situation.

The existing standards have provisioned a district-level monitoring mechanism,
District Coordination Committees (DCC), which is largely impractical and inactive.
Almost all responsibilities have been handed over to local governments, but the
technical and administrative capacity required to regulate this sector effectively
is extremely low. Furthermore, resources are scarce relative to the responsibilities
assigned to the DDC. The roles of the federal and provincial governments, which
possess resources, are negligible. Along with these problems, there are abundant
social conflicts and legal disputes, in which the courts are also playing a decisive
role. The issue of export to India remains highly controversial, and the court verdicts
have pointed out that river-based construction materials like gravel and sand might
be insufficient even for domestic consumption within Nepal.

Policy Recommendations

River based construction materials form the backbone of the economy and physical
development, it is essential to manage these resources and regulate them through
adequate legal and policy provisions regarding where to extract, how much to
extract, how to extract, and who should conduct the extraction. For this, there
must be clear legal provisions, and the duties, responsibilities, and authority of the
regulatory bodies must be explicitly defined. The structural aspect and management
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side of the regulatory bodies must also be strong, agile, and effective. In this regard,
policy measures should be adopted to mobilize the DCC, which is currently largely
inactive due to the lack of specific work but holds the responsibility of coordinating
district-level operations. In this process, assigning the responsibility of monitoring
the extraction sites to local governments seems practical. In addition to on-site
record management, technological surveillance can be achieved by installing
CCTV cameras at various points across extraction and transportation areas for
regular monitoring.

Additionally, it would be appropriate to assign the responsibility of environmental
impact assessment to the provinces, and the role of contracting and revenue
collection to the DCC, which currently has a lighter workload under the existing
structure. The revenue collected in this manner can then be distributed in accordance
with constitutional framework.

To manage haphazard and unregulated extraction, smuggling, and similar issues, it
is necessary to move forward by establishing a technology integrated management
framework. In the existing scenario of crusher operators and excavators being
considered the same entity, needs to be reconsidered. Furthermore, it is appropriate
to replace the "one-size-fits-all" mindset regarding crusher establishment standards
and introduce flexible standards that allow for different criteria to be applied based
on the consideration of local geographical location and environment factors.

In addition, it would be appropriate to establish provisions for determining extraction
quantities based on local conditions and capacities. To establish the practice of
extracting only the replenishable quantity of debris brought down by the rivers
annually, extraction should strictly follow the principles of objective scientific
study. It would be scientific to collect, extract, and utilize river-borne construction
materials by building structures such as dams and reservoirs at specific, suitable
points along the river to gather the washed down debris. Additionally, it is essential
to install weighbridges at various locations, to prevent the theft carried out through
transport vehicles by transporting construction materials in quantities exceeding the
designated load-bearing capacity.

Conclusion

It is inappropriate to extract river-based construction materials solely for economic
gain. The mistake of haphazardly extracting and selling river and riverine resources,
assuming them to be an infinite source, must never be made to avoid serious climatic
and environmental hazardous consequences. Special attention must be given to the
river ecosystem, sustainability, and environmental services, and considerations must
be made from the perspective of proper management of river debris. In the current
context, the extraction and use of river-based construction materials like stones,
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gravel, sand, and soil have become an integral part of national development, and this
trend is growing. Proportionately, the demand for and the problems associated with
river-based construction materials are also increasing. Therefore, it is imperative to
establish the necessary legal and policy frameworks to resolve existing problems
and make the extraction and use of river-based construction materials systematic,
sustainable, and eco-friendly. Moreover, the structural arrangements for agile and
effective management should not be delayed.
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1.9 e

TUEAT B & B GG qale® g T fawl § @@ 29 'R AW fEeniel
(fFfr) Fem &3 wWa g | O aE|ey Oy U9 INT AT 9% (Water and
Energy Commission Secretariat [WECS], 2011) | STeabT T&TeT qrIRIT F=e HATHT 1341
TMSEG | TTGHEY H&T 74T (T, T0HT T HU) o MM TET 9 F9R & 97 9%
TIWAT IR TAMHE A [helllHeahT 3T TAT e T | TTHET HIANTEahiel
gicad ¥ R 3 ¥T R0 A (Baniya et al., 2024), T BRI Yidad &R 95 AL A
(Nayak, 1996) TRATT ad @75 | HEHT FaTH qA 0 FHUS F Wqad FLrae=
TRATT SFAT E78 (Sinha et al., 2019) | #T: TAHI AHT Tirad 0.2 3RF .4 Ffifez
T g+ T G (Pokharel, 2023) | HIATT ALTTTA TEET 35 HAE T TEHT AT
TATETl ATtes €9 ARG TH! 2@ G (Dahal, 2015; Nayak, 1996) | THIHT 84
e JAAHT TEST FREA § FF L0 FUS TAMST WA (Sediment) TS I ATAT
T (SR eaatd], HIGAEN | aaqed Buwe, Tere, WX T qUs & @i, e,
GeY, eIl [@STH TG <A1 g3, REl, areqar T Aech Wae! WATITEHT Ja-rar
AUTATHHT LT, U, MEATTEA AT [IGHT FHRUT ST AT TATTHT IRHATT e
g (Andermann et al., 2012) |'

UL G X &AD] 41 THT T AARIER D] T AU T Bl eraurawa=dr
AT ATAR AL YIUHT @lAETe A @0 Je@ad T qiobd 9T HRE 99
FUE (990.30 Tl @R ESEIE] TRUHT § (President Chure Terai-Madhesh

Conservation Development Board, 2021) |

AT ST, A, S e T e it e i T e 9@
Heed @, TG SIS g, R, SqEn, Wiel, IWarH 9 iy 7 Heea g | i
FTAAT FHCH! FART §H ATeldiey e W g3, [El, siear T98 T8+ avq Al
T | qSH, WeATIgd, AN, el b, arEw S e Rires Suine 7T
‘Tﬁﬂ%ﬁﬁ(Armbasetal.,ZOU) IWW@%ﬁqﬁmﬁﬁﬁWTpﬁ

1 S ATITHT ATAR AAAHT T T4 AT, THHIEN, TR T FHUAAH -8 (erosion) 3 0.8 -9.4
mmy/year g | 359 FHARN &AA A G FIARUSH! A6k d-T TEHI 0.4, mm/year g W gHad
TARTHT AT el 0.3 IR R mmyyear TFF F |

® | 9
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Tl = AHTT AT WraeaT SE A e U HATT @i, e, Wk, TET S g, g,
ATIATIH WA Hidedl qeae R AT T I TWahl g |

TAGHEY AR AN AR T | AT T Fg fguT S Wibids a€q @,
T T AfaeE FRfT FEE g S A g, a9 Jie Wi i G
TIH AM@ERET ST TEUET F (Jain & Dohare, 2022) | Hedsh! MRl ramIaal
AIIATATS THT G Aiwg T TR JART 99 9% g (Kelkar & Nair, 2024) |
WMWWWWWIW@W@T (Jain & Dohare,
2022; Kelkar & Nair, 2024) | 9T TEALHATE §a1, ATMb TAETERAT B7Td 78 F9mBaT
R Aeqamed! @ A 0Tl S¢hl G, T bl qNAT Bie Wo faferdT e qiaad
‘jfl?ﬁ Y (Jain & Dohare, 2022) | Ecnicoites TEAH FaTATS faseed tragedy
of the sand commons X A& THT G, T AT WWW?@W
TREHT FATUHT G (Kelkar & Nair, 2024) |

g | ®Ad: FEr qefiEl A = a%ﬁ sy, T Al 7{%?{ (Compound Annual
Growth Rate [CAGR]) ¥ R03Y 3RI 3030 & Al AT .4 Tfderd @A agde
T (Bhandari, 2024) | ZRfE qqrerer frepraefier T A g AT SOET g
(National Planning Commission [NPC], 2024) | At w0 AR o Gjﬁ'ﬂT T
SATETel TARIFHTTRT AT @ i qaraR fHerrasr S oEr 3 weemr i T
g | I e Aigeer Rire #f3he wlas! yElEr o 8 ifdw G
A | Sifee G i i g, FE, aeEn, W@l WA qEeas o,
I FFe vREfEE G A A deEsTE g | EE A U e
FAST WAl &AAE FAGE Ic@AT THTE T ABIAE @l a1 @iel ATell, @eY, T
g, RiE, o, Ael, WA IcEed T ATEead WM Qi Sersads, | g,
i Forsbrer T T Afe S e | Y AT e @il I T
qCHTAH] AATAHT AT HHAC g, [IEl, AAT, AT, IZATTSEAT AT qadT A

TRT R AHTIE TaTerer A F@rsT T arT aiha 3 |

B, = AT ARAAE FaW, H-caeHa®T ga, RIEl, aar, Ael, AT AT
AW AT T GEET FH G | IAEEH YT ATARE AN A T AT FH G |
% AARAA], T FHRT T FAMET qeT HEEd! g T a9 T8 SISl Jud
FeH! § (Jain & Dohare, 2022; Kelkar & Nair, 2024) | SIIeTHT O Q@0 o TIraT

TEEHN G, T QHT AR GEd &1 qraeasd q difqd e Breaest an o agEr
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| Y, TS SR Gl Seae T T UA TSRl Toedhl Ged Ui Sl
T | T T AN ANTATS WA 88 GTa, el St T Sagedn 9ush il
T ARAATE U £ AT e | R, AEenS I WA AT e g g 9
T geg | Y, Se@deRl &, qReT T ARETET qEers 9 e fied |

HRAFT JR TR AN PN A WEEHT el @I s TaE dh g,
Y, sregarsredt feraior Sreft el e, T oA Wk el WEARThT AR et
Y T Aldbvgg W HIATT JANT AR HFEHT SAhe®dh! A Wbl g | IRT ey 1+
At & 21 9 ot A raEtamr 3% od AR SR SRR ATRETT T Aiheg A
T ALITTT @SS, (Singh, 2023) |

I B U ACEEH] TOAT U T ACHT T, T BRA HBE T G, B o
T A ERET | BreiT aTEr U ARAGTHT SR U HErg Heeaqul Sur U
FEHT I GHST g, [, arqqarerg o 1wt g | Feriiars deaeT e
AN e JARTAS Wglerad fa Ad Al av 06c/6% 1 ATATH! AEATH
FBAUN T TUEY AUHT AT (A WA, R09s, g8 . 9%%) | AT AfdE A
UeHICH FEAE §H THN G, I AT 969 T [aaeat o ai o= et g | fomraer

TIEAT AT JEqTd HEEaRg Fared ARTAqaFd Tl qgeg ("Tarerd qard IJeaaHr,
r0LT) |

E. Q088 T& Rq TAH! FAH ARAAH! AARH AR I8 IR WRA HbrRiars
("Supreme Court issues", 2021) 97T TR IEHhICH Wled TATH DI sfeeg | DR
Tigedl SATEXT I9e ached AIhd edTgUHhl St I Tedmd &1 a¥ i\ Afgel qaue=s
TSTART aRAT BT HEL FUNT GATH G, T AHET 80 HiAerd Haes A T
oeferd g (T@e, R059) | AR BT, ATETH! qTHT i Afeiehl orqard afe F 8%
3feuaT g ("lllegal Extraction of riverbed”, 2018) | IaT AT Je@== T = Hapmirer
WRATY FX &R &AHT TH(d, T4 JUTell TaH ardraeoiy &7 Sea@Hid Jfasa T4
TH G (TG, R059) | ToEash! IATAT TAC A Ic@AT 9 eI Eawar A
EHT G | SIEWIEHT AN, TS T 20008 TG G 098 TFSHT AT FHHvea
GRS =T q9T TR A Qe ST QS HAS TeEd 9ghad bl [T 9
fauesT #RO 35 Ad I3 FAS 30 @R Afd WUBT IRUBT F (Dixit et al., 2023, p.
143) | AT, ST TATH B YO 0T & WEeH 3 |

STATATE Ie@, AMAHAA, VEMER, [6g, AdE @M, JHid TaH ameERs] S@eqe
aify B oot YHE GUERET B g | 8 A S G Taw ey
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SHAEATT, WH(IH FAAH! ITAN T FETHT o= Feqer el @Iofl, WAl Feaidah] AUHR,
AESF TR FaIwe, AT AATFHAH] ATed(ash ATHT T AANETd | ardraTer
G ¥ Wi Feprafeme qreryers & fraT s wre T qer, T aE
WHd® HATEEHT ITURT T g TRHT [6b18 s gedferd T e a3 Hgd
T | T o AT TaR arareRy q9l qaEie] SREATER ] Seaind iy wHeTai et
TEAECH WEEA UL eRAdel G Aqerel A frebrEens w@ewe e |
aTEe piae e, AaEeiid fGAhT T qE gedidel AeRed TEHadr T8qag
W= WAl e | ATAEiT GeashT AT Bel Sfotesh! Toied Ugehersh! [@ug o
T TG | TET HHel TATE AFAHT AT ITIH 1 < FErd b amgust 3ide |
e, G, W, @ Wi diadl JeaaT T JEANEE B aAee 9ud
Geque T ATEIE A, HIAA, T T A T T4, |

9. GHEIT YT T Q@ =aa

aive, WETSHT UHers AMhTed R U, Acrd TR SHEHl G 4 80 | qreet
g, g, =, widl, WAW 9 SRR deell qed@l Wieg + (Dahal, 2015; Nayak,
1996) | T, i YRATTHAT SN Wvg q= UfbT ERZIEED @7[ (International Center for
Integrated Mountain Development [ICIMOD], 2022) | STAi&T Fall &4 af 3¢ A9
AR TRA SSE T WEIWW g Heftad sEae (suspended
sediment) YATE®HT ATARAT A AMa qEHT aE® 0.9 IR .5 M. [ wicerdaww
Eh! g | TITAH! A aar JIH 2Aofy (first-order) T&r ARAEEH V& 3T 0.8-9.4
fAffe widade! I Fid TE WEhl drarg | T, Taas! BAed @vedr e
7T AT 31@% (physiographical) &= ATER JocT@A T TTH o= Al fewTer
AT T X qANCHS BIHT FH (<o.¥ 7. [ ufqad; #wreh et aew) wH g,
At HEAURTET (lesser himalaya) S9T a1 3¢ 0.3 3@ = . fy. wicradeww Elflﬁ TEUHT
T (Pokharel, 2023) | TIFAT YEAE T TEIHT THAHT ATARAT g, W&, S, A,
TATHEY Fog TaTd F Aifcrs Saed Bid WAl TR Wvg W= Hal AT
WO P (Dahal, 2015; Nayak, 1996), 7 & wafe g |

agEn g it G ArEvanareET ar FEi aier a9 aed g |
T 0%y MG 3030 FH AATIH TET L% Tl ARG AN AgT ATA TRTHT
WEg (Bhandari, 2024) | TIEHT AN &l TFH GHMAT (B IO g | @HIEE Ie@a"
TIW=aT & SANE @ T e g WUHIl A4l ST IoETT FET FHiegd WU
<fa=g | ITETA T W@ sighie, SAUdR, ATTHAH] Sraarisedr FeH awam
e femmn e wwear Wbt R (Rai et al., 2023) | 99, 79 &EHT YEER T
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AT caH 2RUET G | ARTIE TETANT AT AFNET THE AR 9%
T AEAWHH THHTHT & ("WHdF Fah] IeaaT", J0eR) T THl IITEHET
w‘iﬁﬁwmﬁmmﬁwm SIIHE, THE TEaHE AUEHd, AT THE, <@l
T, WWH&%W@T@H@W 3OWWW(W 205 9);
WWWWW JIYHE A faeg Afedar geaanT
ATEET ATARTC =T AETATHT 3T THT HET A HCH T G | TSTEd Gt "
T foame o 9% W@l g ("R SrEariEegE, 2050) |

AdF AAHTA T IEERHT AANE FSd qd1 A7 el T AaE @fd 9 s
T | TES A GEET AT AT 1 qA gHeAS U BaE ATdSHe
®YAT for TRy | ke YEdeT AER, HCHEN IIABMN [H.E, 2004 AGLHT Th
ARATHT AATTH AUHT T & HSAWEY WO WeaT FEIAT FEI=a AT AT A
YA ST w e f9RT ("Accidents involving tippers", 2018) | ST U ATHEHT
SN TAT FITEel AT ATANDT 0T giordiel HISATST WUGHT 24b & qfer ¢
T fEET Y SorEF WA STear RIEisedn AT JHA sieha [GuRerTad garieT araq
TATIT TS SFAel AT g (Al TRt [dar, 20Y) | Feiw! gdqgare arqar
Rl Mty e Bared T ST frad q97 @eeMT o A qaT Siiast=q A T
T | SHE aTeqar [ET FHaprerifey Sau Ges! Qlesil g RITEThT Tt TMSaIeraht
FET A, 3 WIRAHT T8 ATAHH] G AUHT Tedl JU o= WS Wbl g (AWE, R059) |

J@TT EABT BT T AR HEL ANBARND] A §75 o] WHl r/ag |
FHIATT T AR EH BT 3 MU 3g | TEHT Sacd SETEIUHT TIHT, ARG
FdETE TEST I Se@TaHT faveer ffder Rt 99T |, ¥ SR, g feet
HEdrHT 20L& T Y T WUH! BATels o Aiheg (Wedl, R01%) |

T, FETHT ST U WSl AZLEHT G | T U3l ITeL0 qeAleial sy
TS FE=a AT ARft IeaTae! &AAT Hitharsh! Jaer aar fmiertt &g o |
TEAT Wil AAAHAATRT AR, BIaaT a7 & Sg€d! Jcaeah! A@ST WU T aTed
TEdH! AEWEHT HHAl FHAT SHIRAHT WH! SARKe®d A WH G (FARX
e, feHar afrerd =) ("CIB to launch”, 2017) | 0T GHIAT T THEEEH] GOASH!
glaemer o A1 & HITA T T QUGS 3IH U St wfeee | e B
FAATUH AN T Gl AT & TLed AT qAdiS] A1 HHm) aeEdrs a9
TQTH |

v 231, Al UAaIe g9l Tareel @.8, 200 Bl dRad-die BT qoHIHT
ST BEHT WKH! gy, T Gl HrEaed T e 8 geIge A B qod
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T uRardt e o dfeey | wwen w s e Fuiewr ahea af sere
SR TETHT Focl@H T TCHATITHT A% BRIAR g Lo AT Gl 3c@, e
T IO & A TN WERS] FRSN FHUIAE HUH IRawg | g HHAT T
THR [E, arcqan, gean anfe Mo awsfier Scad, ag@ad, 9ISRI T garidrs
FATaFaedl AETe, 2060 WY W § | G 9N SER S AMETSdrs ghar
TS T A, 200 A AfRAr GereT T R | TR ghEveErd) AIIETE, WEE
TR () T TR 99(9) oM FET THT 2 | ITh GNEAerg gared daTelae @i
T A TG EAT SATCATIAHT N Gg BT AT T AIel GLRATS e Fuehy
g |

HIFFT A eejRe®dl ool NUHT TUEN qA7 TAAEE SAaedo THa, T J9el AT
EOH U § ST i Greeiers 3o Bepar wan a8 TEeea i S
FAA TAT WA TEAH! ATHRETS AT T e 9 g | EE A TG
0T AT Se@ee qur FARTETS AT ¥ ATERHA Se e $R | SUa M,
FITA T WM G qebled TR T AE9TF g | 97997 Ui, Aas Efeear qen
AT HLATHT GAAT BT B4 WOHT Jqeted qiH TF g |

9.3 FTEEEHT ¥

TE ATAAH HEd I¥T THAH] TREEAE HIEH! G, [IEl, AT, ST, IRATTwedT
T qrdieT SeaaeTs HE4 B T ardEReHAT SIS |ty T ageT AT qeaet
% HEAT AT GAH B Ja8 T, W1 i Aqaear T, T JOIH I caaedrenT
AR A TBRATS G (27 Bl | ATE-GDT He Ieed [l ol G

Q) g3, RE, Acqar, WA FEe ST Qe JcaTaarael FEae B,
H v =HRr & T AR g g e B qen i s
ALATT TN TAAAHA T, T A AR qEH, FET T SAGEAAE GG A
T qHE A= T,

) T w= T vElerd HA a9r A saEer T aed aaaeed a9
T,

3) g, Wi, sreqEn, A SEe A S Seaners [ T e
FATIAHT M AT T @rol T41 4= T T AT FBRAS G R
T |
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.Y ATE-EHHT T&I TIT
g, RE, arearsear wdieea i Gt SoaeeeET S e A e qe
AT AR T A= ATIHT Fiogd T8 ATE-AHT T&d TIABE [ FACEd @bl G

Q) FIAHT TEEEH HSeH! §e, FIEl, acar, #iel, IS RIS qrsit aar
T Je@TRT FAET G T ATAERTHA AU SHT e G, T G S
% HEl qHEA G ?

) TEe FEi i Seaaers B T AaEeH Al SAeHET A I5ue &
FHEAT HIAAT, AT GIH FEACHE Sqaed WHT g, T [dle® Hid ] G 2

3) TET A e e e G T AaEoEAr g i,
TSIl & HEal AR, BT T MFHT GAAH] Foeed Tt 2

9.4 &

T AT Hed €IH UTCHF (qualitative) AT ToTgushr &, ST wrafiss qar e
FAaTe WTH TEAgH GHIEE G | G cld s qeghe®drs il (transcribe)
T 5 TN ATEAFHAAE JI% FRBEE AT AAAEST FE0 (content analysis)
T ﬁwﬁ ToreeToT  (thematic analysis) TRUST § | Tq FHwAT ERGECIEERIFUEICE
HAM 3R T R A IUETHAE] WH AUHT (9 | e v ek
Ay TRERATAEEE A ATIR @ied qeHfd qFHIg P (consensus mapping) FlE]
AITEUHT T | TH IUETIEEdrs Tl Ahd q%, AT IUETIEEdd THIEE TRyH!
BN R @? [EaREEal Wﬁ@?‘r@ﬂ'@ & oliaT EESSES %’W (overarching themes) HT
STEAT TRUFT G | T8 AT thematic FEeTTvrer rafia @t e a1 etameest
T TAT SATEATHT HedRT AT § A, aasq [Feeio (content analysis) < TEATHT
ARTE deasEd! aliET T a9 [T T Iecr@ i IR J=UH! 3 |

Tg HHAT, FEAGTH IEEEEdE qHCR FeANeal AN WUHl  AWedlhEedrs
SUETIEEIHT TTH BT (FIE) TRUHN G | IO TecdigUHT T THAHT HISaT
SUtETIEEdas 9T [@TIEE] (overarching themes) T TR TRUHT F (WS 4.3) |

forrraeqa! FeeTTer ST T fareaeg q9r GXeMNTd SEmEE (patterns) T E=TTHT
WEd e (Alhojailan, 2012) | Krippendorff (2019) T W,ﬁw Tt (content
analysis) T UT&, 9T a7 ASAT AHAATE fAeeio T w@ae Few gfe=n, famaaegs
A qAT WRHT AR T Tk AAE A & e |
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9.%.9 WaH® qAEH qgH AT

WAF TeAGH qgHhad T AT GFag [ATIHT HER®H! Al T&TaF D! SHHE o
TS AR TRABHRATACS AHEH EFA SFAT TR AFHR SAHa®d] AT [delrs,
FARTHT TNl TISUHT T | TeAEgwh qgdhaadl il Hhi-gd G898 gawe (Focus
Group Discussions - FGDs), - N Farg (Public-Policy Dialogue - PPD), T 9HY
FARTARATRT d=aearal (Key Informant Interviews - Klls) fafee®&sr TaRT TRuaHT & |
T AEAITAT T JH, FAAH ¥ TAT IR TEEAEET AT Fargorea
AT fAfoEda daavad TReHT 9T |

FGDs, PPD @ KllIs %1 FHHAT GeAhelells €8 M= Y& 9 S=a qemaetionr
TART R T, Sl qeagsd aghad T el SEed hivad gewmr aar &ty
AUATST HEd TAUHT 301 | WY, AT S el q97 eHrieedl gHIe qrag
YU, WA GoAIHT HEAH T Aiecd GHIEATRT A(qol q91 qHabrd ATHaHT AT
AT IHAHAD] AABNABIAT AT &l TRIDT T |

Sfeafed gawa T Frqdidiars. WEE T IJTACTHAD FASTH] AR ATg-aHHT &
TEEATE TAMYIRT T T GaR T GFeg T T qRae A5 a®! Sl gl
AN TRUHT o (g 3.9 T 3R) |

(%) AT i Targ (Public Policy Dialogue - PPD)

TEAGEH TYHETH] AT GUHLAAEELT BICHEIAT TIT WEwHH A Garg TR
o | Ih i qaT BREHAA AW T8 T A RERAABEH AidHieed gHie=d
TRuET Bl | aEHed T B qur A SO gFead SedT GUHRATEE S
TO feE agEea YAgEET wEie, AT WEwHE] GeelB bR, TIe HEL a9l
G sgaardl WETHEER ALAL, ALUN T TS WAL FEOT GRATTRT FG€d, FHeti STdld
HATIHT TRUHHEE, T8 WAdds! U, @ a9 so o wereeas,
ToqEsdqUh (World Wildlife Fund [WWF]) SUreil Waiiee, qeiar e, ifas
AT FeATedb] TEiadr, e Hui soaael e kg Juredshl qesiidr
@A BT | Jele® T, Goolle qEeE T8 AEITH GHSTHT A IH TEAEHERT
A R 9 weTawl AT @H G | G GaEsT GeHiieed JaRer SagaEt
.9 W AT F
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(@) Hf~sd T8 gawd (Focus Group Discussions - FGDs)

AT GG [TAHT HEEEH! AT T&Taled YUl ATAHEEEFHEB B (T TS
M T FqHT GUFRATAREATS Qe ©THT THAT X FHivgd THg FARA (FGD)
A GeuRll TRISUH! T | THRATAIT FERH! afeard, TER, a9, fegaeamat
e TR T HHIASAHH] GG THUH a2l GAhd HEHH AT TGHT T |
FEANIEEH! [Fa0T ATGH 2.3 A GHIEAE 3 |

TE AT GHEEAHT FRFHT GHIET T FHivgd 908 Fahae® (FGDs) aE 9gHad
RUEHT CHE TEAFH TLIEEH] T [Faurars o FEaia e T #gd Tt
F | Figd TUE FARAA ATTTEE [AREEISH! THA AT AR TR (0 SAEEH
Fearll TRIFUET [T | FeuniiEEar! qEH UHET W ATl geherdn AT, g, e
T Afe e ey giewnrers eyt @/ (Hennink et al., 2019) |

() YH@ FEARTARAS! A=qeardi (Key Informant Interviews — KIIs)

AT [EATIATs a9 MEASaIE HeATSAHT AN GFelg &AH 19 1 [Aeeears gae
T Jefewd T HeTaqul WHHR SAftha TIAT Fvdardl TgUah! [T | Teriieed! &
AIGHN 2.3 W AR F |

(¥1) TIERTd JHT, AT T T THEIHT GIETLEINT A= TaTE (field visit,

transect walk and informal interactions)

AT AT GIETEE el Farer+d R JHUl I, GgHheld T T T4,
WWW il TETT AR T+ T T FHRTAHT TEEAEEHT A=
Tae T B WHT 9T | AeqTqT TSR] Al Achid ©HT Jo@aT HgieHhT &,
AESH G ATETHAT a¢] [Taedr AEET Taibl &7 T s, 7Y T Hed TeSaHdH|
TS THER FHT AT WA TIas €1 fegaredis, s, Fard T
g T ST TR Siediars. Aedad 9d gAle T ATERE TR 9T |

1.%.R frfras qoaes agwad

e Aaae g ® a3Hadd! AN EaAeadTeed ! GHIEAT, THreeror, e ST qar
! THeT MiEAS AR TAZUHT AT | TGHT AT ATAZTAT Iqed AHUEEHRT
AR AW AT AMIHINE Fedrse, T 99 o TN TRUEST f71 T agHedane
ST e GIAUHT Avai® Aiecd Gghad T GHIEATHAT GHreT TS &Er 9=
TEq, A, TAAAET, Fiagored! HATHR AT TAETHT THITT ATHIT arefers i

| <
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TLUE, EWME a1 GEINd TEAHbTad a1 MHaele aghad T AeTTTH! HHAT THELT
TR 2 |

e qeag®ms! aHiarr ggm, [E, A, Ael, IAsEdr Jares Jared A
iRl Jeaqeens & sere aeada e whear qon S, B g i
FHHAN, A, AdH TN TS T& T A5Tel Aeda Al HIABT A0 FHE D! G |
AETATHT HHA T TuHT U, Faw T Afdee, Foam daaie, atie gqee,
FITA T AT cHaeaTE®E, FHeT T AN cuaRAeE sl GHieT (Wegg ¥) A T
TEHT AT G (AT Y) W OFHEE G |

1.& HATG-ATHT AT

AT AT FES FHT AHABT S@ATH Birad g, T ATA-G T HeAGHAHT AR
A TEEEAs ATUR SEUHT 5§ | Y 2050 AREERT 059 HER WEATEEHER
HATTAT TTRYDT AT A ATEG A (A AT @A ARG § T Tée
i el Se@eT wrEfaE T e s wiEfe gemr B 59 |

FHIEATET HHAT [ ATETAT oaeh T SAhAd Uad e A7WE, e T arome
U ATEETTETS AR T T THHT T BT Feafar i Tt g oy qerer
e 99 |
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TR R

AT o R qrnfier StEeaT T 1ainet
e gsaf

AT RTET T ararsEdl Faeed AT Gl Scaa @ fEeedl AR
FRTHT T | G T HCIHT FANT W q1 Ao YT et qiget qi U e w==
S ATH T Wiebeeg | TN STelHT a1 qAT ol B, e Wafd, 68, A4y,
T IRERE AT A AT Al WA T ARTers Rieaw! TR ST g T caa ]
ATIRHAT Ic@T T FANTHT == [Aeelaur T Jarg MRuH! g | Feawik goas 9t o 3t
Y& e o MRS Al e 3cadd g | e arqar T FE (aggregates)
1 BEar geear ool g | wuld qET Jeaneal &5 UAeed oY wiaeraeen e
1A T R Tl g ¥ foTa Scaaat %0 9 @ €0 Afeied § | aY, e ¥
gt Searavare WRaal qeages A5 IUsd Y | TGB! A HEH TAGT WM
B R¥Te ITEADT TLAEH IS T Wibeg (bAih RHee, q, e T e
TR HeHe aeg | Rire Ioued T AvddT 89 %0 I dAbierd Jar a9
3093 1 Rive®r e uiad 3 od 9o FHUS T Tl B | weAw = Rdeear
T AT IEnTerE wRE & Rg 6 IO gl aran T g dmEeasd 98 (U.S. Geological
Survey, 2013) | T, T R0 H B! @I arear T g Fogeardy @qaers
YR S AT ®IAT ATHE TH Hicbegg |

V-FTFYAT (land reclamation), qET &=l @&™ (shoreline development) T TSH
qEa+Y (road embankments) T TINT @ ELSELIS g (aggregates) ToU® a¥ afuegH,
ST Fraeard qeargd Suesy 9 | 9, a9 TOAH SN AT AN g 9 B
CO WG T AAd! qRATT 9 Jigqa g7 (U.S. Geological Survey, 2012) | ¥S%
@R A 9 arar T e (aggregates) ®I WANT AME G | AAHAT (asphalt)
AE AE FSHAT AT T RS (aggregates) & BEdr 0 Yfawd gg 9 HigHeae
TS GEHAT 5O YT @ T 5 (Robinson & Brown, 2002) | 4t Ll T‘TW’I?;\W
ﬂ'ﬁ?@T, IEEEELY ELNELIES UED (aggregates) T IR ENGINE FHEAT yfaad Yo w1
AT TE E7 |




AT AT FAdaT: TIAAT TEAT AT GEAHDT GT L

.9 St Rire wanrer e T yafw

TAAEEDT TR FEHI UaH EAdeh! Udeldd T&Ters &+ 8l Wi, diedl Aarg Al
T, UMD FFER T AT GaaTdh! Jqeeadl geedl, T TAE &AT Hi-gd UL
HIE ST TS (Acharya, 2018) | TIEAT T JETEXIAT HET UBTSHT HICHTE!, HhHTT,
AfTAIESTEd Seuls & T AW, g9%el, &, gierad, HAhd, F=dIqe, armeasiear
AR AT T | G SIS 2T SR WeY aeRl Saadnisd qad agr e
TREEHEY AIHIET AT, T a1 Hiel a1 Wbl eI, Heh TRI/Mar T g grs
T, oA, weld, TEH T, WX AT TART FUHT Tewg, 9 Telel qd1 qear Hiar
AT IHHT 22T, TS, FIEA IH T G ST <A, WY, qHd A FIAN ACHT TE7g
(Clean Energy Nepal, n.d) | TUBITHT & HUDT RG] ol A, WEHraY,
(Parajuli, 2021) |

FATATHT Joseph Aspdin o T 9GRY T Udedrg [T AMasHR L | 1. K. Brunel
Toohah! TG T HHA T HWAT Riveag gFamaiReg daie TNt IR | qury Rires!
WIRT & 9IS T d¢h! afa-g | Tqueard [edR Ul REreah #ighe Fardes!
AN SUTEAT 99 9 QY0 dfe A qe qUHT IR (Cemex, n.d.) | AT AR,
<, FIRAT TAAEHT e e A TR | Aifiw Fafer @it ' 92w @
e FHHT ERT e 9, T 99 QY E SR 959 a9 A AR e ANHEE
P! gedTa Tus! 3R | O q]0Y T BICHTSIHT SMRET eare Rire wmrar
T AT (Department of Industry [Dol], 2019) X 9+ El?.!ﬁT AT qﬁ T AR A,
WA T ereTe Rideet amafd Feeae wekelm | ot ggm, fid, argarsear feEm
FAAFT AT g7 el | FE, 3036 Ao dfadqR Seams! Zfemf S TeEmEd qea
TRES WLRT. T HAT T O AT MEE SAEe @ Sedad T G,
R, A Suded TS 9l ¥, FICHIST IUABIAST ARTTS i T B =20
(Dol, 2019) |

TElET & TR ¥ HiEHe fEfter $Y weh WiEEH g T a1 wEt FEf
PRAT ARG T GAeAIHbT el HgaHH! g | IROTHT: fO0a & FerebHr /el HiEr ar
el ST, TN, HISSET TFIRATA AT QHUTT ST BRalTs e, [El, aral, 88
FART qUHT WW BT UTeaTa RTeahT P (Clean Energy Nepal, n.d.) |
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R.R Tt aeslt wane gesna X faeewmH

WA ATAT A HT TaTelT e T a5 HIHT ao a1 radhl Hiqad T Gl
W wfeRfy 3 Riee W qus Aeeg | 9eF ATaE gowre a1 A YAt e
AW TR HIEATET, G, e, aaeeedr IOl Sl S U Wit
& TELHT AT FTaTdeT Wae (AT JERared I ”fr | AT ST (R085) HTaR
TINR 9Y, AT T AT TEAEE bl g, AT ©9. UldeTd ATamiia garsra
P (National Statitics Office [NSO], 2021) | 1 099 ﬁ@Wﬂ_{?O?‘i T BTSS!
JUCHBTSIEAT T S0 Faged Fget SRgA T qa-h! GCIH e @ dig T
T | FICHET IUAHHT SETE G 2099 W BN 204 @@ EHM 91 2039
T T A Afg IR ey, SO AT T R Seae €99 Jed g
TG FHA ATARNT G T ERYAHT G A1F Afg WUH! dEeg; Aet 9 309
T IEGEN HRA & @ TH G | TR TN &AHT [0 TATH GeT ale
TTIAT GEdHTHT HH Fedh! g | Ith AT a1 Hadd 9el Farsy Al A=t
i forehra, W frafor srefar S 9w, T ad e gg, g, arearstean Hafor
D! AEAHAT AUAT | SAT T [FEdR BT A FHUEHT SaTda AT STAnT
g qreal (Pradhan & Sharma, 2015) |

gl AHAN AT AT G AT FEAERT aeR a9 aEdl Gk gaT et
BT AT AT qAT AT R¥ee BRI wEi ¥ SwnT sl wrgeg | A1 wH
WRA AEaha] SYAT A48 ST [elRerdr Tarel S aredfey 9 seh! SR |
ROTHT: BT Q T Ry ¥ IUNT AUTTHT TaT qUHT G T [ATHET 1d. 08y /08Y
TEAT TFEAT &Y. FART SATATAT ATUSHT 9T (Dol, 2019) | T g as;cbobl EREIE [ER:H
0R I YHEFIHT BRI WHT ATEH TACHT AR RAEH AN g T, I
T A R IANEEHT T G WA | ANAE A1, J08E /06 B ATRANE @ad
FRE 0 @RE W, o7 @ T IIHET By @ YO0 B9R . oF AU H IAEd HAr 9
U A Y& B W, T fagemane Amand uat {97 (Nepal Rastra Bank [NRB], 2021) |
TIT GLHRDT U TegH ATAR T 099 TGl 0 ! AAH A TIerdl 3
W@ 3% BER € WO 3Y HR URARH! ATl GgHl § AT ATE HAT TEd e aiH
0.9Y WIAATael F¢a! § | STFARHHT £& A@ 0 FAR A& T ¥ BHET agHd 9gedl
AT L R.3 WALTAT BRAT RAC YART WUHT o 99 ¥9.5 aerawr iwefammsT Fair
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A WURT SRITg (NSO, 2021) | T8 TeaEH 9 [Hredh! TRMT Iea@q i afg
WU TE@G |

AT ATA. R00E /B AT AA § A 3Y TR A, F RIHC IR Thl aRdwg
T AATTAT R#ee @ad THHT Al & A H, T [E, aqdr ATavad Gebl AgH
T ATy (Kumar, 2022) | JUNT AT Aq@R AT Ifeataa ai@mm qeesHht
e ICETAEY TAEgd, 8% a0 T AEIarasedl JagRel 30 a9, B a9
ATETET 7T &3 I ARG q97 AR = & Uaed @ad 1 ! 3785 (Dol,
2019) | 70 § HUS H. T AT Feared Tl M HRE q HBAL Yo A W, oA
TAGLN I T FFAE I TWHRA ALA. R005/00% AT & 7 0 FE
€T WIHEH W AT (Khadka, 2022; Khadka, 2022) | Ta%d, Félse=a o amy
ICETTAE SHAREE Yaad 3 qd YO HUSHTE a1 Tt AT T WO
FRIARH] TATHT HL A I HRATS AfT I % AT T | IEETHT I,
T R00¢ IRT T 09 TEHET G0 FuHT sAterAr Futvreeg @iFe qerd qur qEee
T Arfere SFaT % & A ASEd 9gHad AU (91 99 [Fugare Tal 991 958
ST Wi YA AT 3C 9 23 FHAS 30 AEH! A WUHT 3= (Dixit et al.,
2023, p. 143) | FEro=g Fuior i Icaael HIdU S| SA9E ardEia T
T 39g FEeaTUaT T aC TqEET N TRl HIUT BRAET ! qEad (Kumar,
2022) |

.3 v [t el Sceeer o e

T i I IcETe o 38 svdatd R afeded! SRadeT ugie aadt
I TSI SSUDT | Gl T5d GoaTad HUAga! [aaa T Fasea [FHarr qresfia
3G T SEE@TAE WH B AT T AS(ed, @I Je9T T T SRHREEH! A,
Ad A Hewdqul fTedm vl g | Tored T HIHT d+d GId THUHT B9 T
YEHICHT A @ it Faf gl gea= T SafEed 3 e afis 9 gers
eI ATUR P § | TEYEEHT AN 4 IEdl AR MEHTF Foieahl Hecadu feear
SR G | AT ARG YSe®d Feay dedy YUHHT q@eT THT g1 | Taay
FEALAE H g1 ATTAT HUSDT Algel TEUEEH! Ted HIGHT Sgal (Uil Seis g | |
TS Te¥Eee] ALA, J00& /00 IRT R059/5R HI HATYH THT AMUH ATFTABT
AT g Tag (B 9) |
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1 : TEa TEa! Eae Ueed 99 e < aiewles aRgya

q&,000

q¥,000
q%,000
40,000

z,000

§,000
o | ‘||
3,000
R — IIIII IIllII ol IIIIII
qrea TEH ARTHA wae mref

NN

AT (4.5, AT

B R0LS/6L m 06L/LT @ 0BT/ @ 0ER/T0 @ ROTO/TIx @ R0TY/TRxx | e p— |

GIT: Ja9T GHREEH] TICEaS qgHlerd

AT TR AT, R09E /98 T § FAE 90 A BUAT AR THT Sawg 9 1,
059/53 AT ¥ TS &Y @G ©UAT AR T 2w, el ATFEHET Secia- T
g FA g ARl Aeads, (B Q) |

T, YEIAETT YA ATA. R0 /50 A qY HAS C W@ BUAEE ATA,
R059/5R W G FUS Fa"’ﬁﬁw e bl LRI T T G holTHl é‘vﬁ BN
ARET e | e, BT TRl AT, 08 /6L AT 49 AL © o TUAtaTE A,
R059/5R W e HAT %0 oM@ BUAEER A dg Wkl g | A WideEe e
GraT AN, AT afy, S qE=rT QU orea Sravfaes! B agar Wt
BECRRIEEN

faree: anTad, Qe T HEl Jeeel Fedy 9=a e d9g@ad T 99 dars. I
TREBT G, elich GELALTH, BNl T WAL JeW eAIcAs BIHT qgiie . |

TEORX TEAX ATAH! (AT FIIT TEHT T AU g A Agar FEars yad
TEEY | TS Teqierd T A T IH TN T WHAE ] cAaedd, SeaaTHar
Hfa e, T Fafa W%ﬁﬁﬁwﬁgﬁalwﬁmﬁﬁmwﬁaﬁ
it freTaee quE o W T e |
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R.¥ o i annft SceaeT e a9r ararEeiyg 98

f&wTe, Tete, WX T e &AHT @idl, AT, Wed, Tald au adr @97 AT gl JRAmomr
g, R, A, e AT A AT e | AR 3T A A andl, ufed,
YETASEA] WeAST+a (gl RO SRIUL wAT3 TTATThT TCAT 88 5 9+ RSaar %9
R L1621 60 BTz 2 W o 2 B | o | B P e 2 G 1 e B | ok e e 2
W ST ©HT ST AN WUHT A S §eg (Sinha et al., 2019) | S FO@HT TR
EAHT T 9243 F A 92 T 0 A WHI W Al PET TSI ATEATEAT G
T T TS FERATET FEl Wiedl Y, T AFAE A SR I AAA EADI I3 3 YO
AT ARTATS FATTer T 2T | I8, | 94,35 9FTEe 30 T fae wargen Searr
Y HUSHT Wl R 99 3¢ Ffifier Ol e ke @ fheider aAAr 99 99 3
AT e MY T AFATe el gt 9 ffafiex Bl T srmuet IRamsT aim Yo
FAR Y T & Ui a9 Beliie et T (Chalise & Khanal, 2000) | BTe3T aSAT UEHT
T Al WA WEd: YT @HAE TSI e el 9 (. 08 9@R q T
ST 1K), HEASH! R AUH! el (A, 2050 WP R6), AGGFIH! AHAT
TF Raaresr o (R R059 WeA 3R), Reques@ar S Tua R (@
¥, 2019 ST q0) A TF AR FAHTAT Tl IRATT AR 5 T el FHTITAT
AN TF TSAE AR AT SSHT DT G |

A R03%/30 ol adl 9fReAHT @R a7 AT SR e 99 0¥ AretgEt
a1t el Afg T Tee Al fee BrEa § Wt WX Tod ged geeet AN
T A= Aeaer T@uE g ("SI e e 006s) | wied A
FATEE MUHT AR B [oledl, TS AT TEANEEHT Sl Fod S a3+ a¥ (HHITeHT
HHAT T WIS, G, STCATSTEd TATHT I SHTEAqT W, T Fod Heha! Sra
BIgT TATT B AUbT AWH] THIAH! ATEHT @Iell, e, Tale®el qH=aT S qard
TSN, T UG AT ST AT GHEAT U T 5 | FFeT T&T FellaR & a1 @ay,
G, T AT FHHT TEA, TeY, AARERT [AYTE, AT AT FLaarerear
i T, YASTHT el A g BT g | SIarste Aadel auishl Wi st
URES T A FAEE GHI, T, T TN TS ST AT He T HH T &l
T4 F@UHT F (The World Bank, 2011) |

BT AE-UEEe] HIGAS] IUFN T TUHT Td dramr vafead Jeft &t yomedam
T R0RY, YTCFRAT AUH! AR THTHT F ITNEEHT qHET k! IETHT G |
e el T el ST FSEIETA Wl AAAT G qd A IANEE
TN, WE T g Ic@Ash! HHAT Wbl -UREad, Ta1 [FARE! A= T g
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FHEAA & AR Iell & AAgEde Acaidsd AAM IAH (sediment) T STATAIT
(debris) & [T TRT, T 41T 8T AT FHAR SUHT qgaT (Lamichhane et
al., 2025) | Tereaey, Aeh T ATE TrBlE AR UNCANT TE AT R SR, T
Teadl SAHT qE( qAT FU AFTAT HRE 3—Y [ aaar WA G (sediment
deposition)‘ﬂ?ﬁ ("Politicians and cronies", 2024) | T FHRHT T-HTACHS Ao
FAd AT qUHT BROT WA TS GHET AT Eeqedel e aRotd e | 79
FEHAT, AT A FANEEATS (AT T AT HHAL, FAAR ATHT G T
ASHARIT Y-ITANTEATE TG FREFFN ©TH AATH G | A TAEH AE A€
M FEC JANEEHT A+ FHA, GG T, T TN GH==T] GFEH

([anN
AT P Qe |

R TgreHT A Fwtn el ScemaEeeEr fifara e <
I

AT TaH G dREadh 2l foledl I3, TS/ R I5aaaan] ©Od gl
TSoad GLhRHT T d8 9.8, 0¥ &I ToHide qaddie el fahe g,
TRUITHT T S fare afufaar afkads wu | Asgimmn fifde faaars afasr
TH Fre A o | E, 043 AIHT A0S ATaERT AR UAd @ qd
TETT qRTHRT Fe@ THIE ATAE i AegaT T T o s = | 7.
0Y Y TTEHT T T 9 UF 41 | cawdtey e fasm afafaers ggm, [,
AT ICEATH] SHATAT T Ao(ed qHhad I [oFHary fegusl iy | ageaar
ARAH! AR AT S qUARy Srean e afifaer T8 AUHT & S
T afe@s qa7 SHaedus! e a9 AfusRaed TOHT 9hRars G T
a3, 0Ly TTH! TIHT THR TS YT T JUHT § | Ifeardd A Hwm
FHHATE AR AT e T At == ad MRS |

4.9 9. oy afger Afaa s w qur svaw

. 043 3 Jure Hrgee Ol AEAEEET 9 s g WA | BIEHSiaed
T GELh! GEAHEH] HAAE Q0 a0 e Frgels gl Ferl | S gl e
I HAAHT el & SuEaqg T 69 q@il (Upreti, 2006) | & et
FaraT IR I Aty 9 Ae, gE, Fledw! Tt Had aeT RN Urafe Ta:
AT A | Tl AGHIBR BT AR Ao T yeiferd ufafder 7 #igshe wfafers
GredTes =4 |
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TG AATIAT AT ATHIAHT AR HHE U Teh! S | IR Gl Taredil SiguahT
YRIEEH] GEHERTATHT Al G FHfvrar Jurersht ggm, [gl, srearme an ¢!
gy (I RBRTST 9@, R050) | GRaH FH AT WUHT AHT A4 qGT GIEATH
AT TIHT THEIST AT AL, B a1 daiasT aegd afees [,
forra wfafdees ggm, FE, arcamsear Fdea Fao aefer S sEeEn
FERTEEd T AT | SFBThT AT T A MRt Jea-wa W, A% JuHee
TN g7 91T, T Ie@TAH] URATT T HAT Soci@dd AT g WA | e ararERei,
rATSis U Sifcies T iddoel T O ATedl T Al S el el e e |
TG FATTAT HIATT ST MSLEHT @ AN TATT HedTg b To=TeaT bl
W HATIRAT Ic@AHT fod1g T o SHErard@v A OO | el [FareHed HaAil saiaaHd
foeg frear o affd, Tordmad Wh! HeT TSl o | g & Tu=sel Sreaead
UF WH G | AT 60 R AT R T AGTAd ATaraRui Yo HeaTrg st
T SeE WEeH! ATHers ATIRAT ford delel dediH ATSe W4 T Fe@e Akl
ot | et ferehrer wffeer o qesbrel ATaraReiT JurE Gearga-eh! U6 e T o
(T, SHel T WS, R06Y, T 9K E) |

E. 04y WA T @O e UT AT | A9 Sedl @@ qmiaars
T, [, IIq@r SeaAT caaEdT T qeEd ghed T SEREr UAer 3 R |
TF A 0THT WEIHATE SAATTs IMET R Gel " TRS; TS a-Adh! avee STHRT
T FEF FFEd WAST; A Aw! [emEr i WAl utered, [afEee 3
T g AT FEI AaeTHT IS G SarS e Stedl AE i AT U
foreen foprar wfufaers et e arar, [fE), ggm, e, A afe foreht T
T AGHR (AT | AFE IH AUH THAAE 3Y, TR/ YO WA Faf-ad Aieapral’s
e sgaedr =1 | S UF Araiiden] T T Qe MIAE, 204 S o a9
feht A AEATeTs R AT T & A=l I3 A/ e |

79 Ferwraeer areq, W, ggaet ¢ Wit fhe =aaw q vt Ko derr e
T AYBHAH T, I A TG T AR A TIE T AT TS FAN g DT HT KO
iy . 2 9 e Theaww Ay o dEE | Ed e O Sawr aeareed!
T FHHAT TG WHR A-aiiaqsl arag Wor, Sear fawm afufa, e fTwm affd
AT WAerbTel WiHees Aaaa aEd F Ca ge@e a1 38" T4 =aaeEi g
AIIIE § WK TA TSUHT ATEATAT AFL AHHI & a1 TAFAT Ic@TT a1 36 T
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TG, SFBT AMZ T Je@w =] WY e Ie@ BT qedbredl awa T forzey T
AEATHE SATEdT [ =41 | FFE Iiiaed e UaH! dAae MHidd Aab! Ieadd
T foht T e e sEear (Fa| R90) T aae e i armit SeaeeeT e

U YD TZId aTed HTH T4 |

UUR BLE. 053 yfgsr i s aur s

d. 083 HE@H! TOHIAH TRATTING SIHTHT G Frghl HHAT eawd AUHT T
AifeTE @l WU Hided Gt Fafn T qaa THe e g B | SaerE
M, T 100 @ 3003 T fH=wr YuHT @Afds! A e BT W 79 FaT &
(Upreti, 2006, p. 258) | AL AT AFNTHT T 008 HI ATAA ATAR IH AAGHAT
&l QAT YA AR AR A €, 30 Fe AR <RaUsH! &A1 (Kantipur, 2007, p.3
as cited in Kandel, 2023) | 79 HHAT HUHI TAAE 9 g, [T, @ wan 3
AT g FTEHT A | T HHAT G g 9 GresiE 9u, T deere i
I T ARG MHST AT g JEraqaed Ol | Wbl USET IaEX0 AT
ARTAIAT TABICT 567 AT T A-AURTGHT BIACIGHTR] HET 8 | Wiehl el
058 FRF 9 A WIS [T (ARAT J&1E TAHIET [@%g 19 TWHR FHT, R0EL) |
It TSl X SEF] Je@e T WA BT giiey e |

ey AR, afid qar wiar afafaer it Joeo/3/39 T SEET @,
RIET, AaEHdR] SHaedT FF-gH1 Med ITAMIAe Wi 3080/ /R & A UF T
gfaeerg wita ¢ o7 derafeaswt akaw 9 = | Ay R060/3 /36 # gEEEA
T A-AURTEERT [ sifsHeT aReeHT Jfedtad gaT Fefiad Whl 5

"W GIA ¥ ATEAHT GgHe, ScaaT AT Qe AFAFAT T TH TER T
MR FeAp feellel ATFT el Tt Wbide i T AT dAbe T HT
EAAIE HI EEATH THA, e a1 Ic@ T4 Aioha, Al e Aasi«e S
YHTI T AUHT ATGRAT [EE/EIA TRATE] WA SFHT Tealeed diig so=ed
s | (a1 A, @, 3090/3/36 BT FAHAT AT A-ATNTEHT Horgene
FE-Yd AT EATs Hed Fedel ! IRT)

4. 080 % TUHAT T AAHT FNRR FETHCATET G T WeWRA SAd1e Fedafedd,
AMAFAT T ATMIHT TR SR AT TFEFATHST GHA TANT T Gl /AT G, e,
TN TN AAH Ie@H, AGHAT T €89 a0 @A ooht T Friel TWEH IaX
AT FET T TAT L SABT TRIEATHT Ol FH Jidded T8 T RaTe Ea
WE TUEHT TWH! Ieareeiel T T i sar aRorq ot favorer soaeafuas—aagan
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T T | SAAEANUHT - GEHEHT (A | T A FHiae &.8, 30§5/0%/30 Td
T, ST, TS AT AATHT 3@, FgHa T fager Fwml Ao A-Adig afaras
T AUl GBI AT SUBRAT A A Heer G | qeqesd, Fedbare AT
TAPRATCTS T SATTHT @R STaedUeT-Saae! WHiH | T Ao Qi dcaias
I § WEATRTS, X TEHT &TAH ALTT TR WTaa U9 T Fi¥g awgad Sefien!
RPIECaCERCA eI e | B A 1 T M 2 ot M R | e C A B E SR e
UEHBT CAGEIFHART SAAT TG AT Aacish T A, J06 & AT AeaT
ideEe GRS A (Ferguare AEEHLaHd 64 U ¥hR gid, J09%) | 4
TidaaTes ared AeTac ARAVIEE Sabiel [d6g TId aRadamh! g Ssar
o Fofaesr Hwar fE=m e 7

R.4.3 .9, Ro6R ufgsr ifta Rema=sa aur s

fFF. R06R WEH 0.5 WX THAR YHFIT HRT 4 A SARETT B T BRI 3
BARE] ERBRIAT TH HAT8E HCHMl | GHY AGH Sfd B qq o FAHNbN T
FER T (NPC, 2015) | MEHFIT WoHIUHT AET, T, FIEHT TRE® TAFHT &1 qHFT
TRl WEAHT TET T A SIS AU WBRel EIE Tl | SR bl
DT WATEE® HRA-HRT T AT AUFHIGHS FAGHT A AEAEar qH+9 qied
TREAEEATs AT | M, I @l T Wad TAHANIST AN SHR & ATaM
TS HAAEAT T (97 | IqT U Ul [Asbeqifed wfafenta af@=a (technological
lockedness) T =21 ¥ difede® 3 WEMY S@@ved 1 a1ed WU | U 9eF Y @
BRIETAT GXAT Waeed! qgrar ot fafn IR orhar oot afAnT € | camenaE
ST SAT et QAT A TCBT ATETHHBT AN TG o T Geeier bl I =1
Safchah! G@AT § e 8 er@wwaT adl =g (Rawal et al., 2021) | Herd: Tqel [&¥we,
T, R, arcrarermaassT e i seaie ARTeTs Seaeia 99 Sl (Nepal
Rastra Bank, 2021) | weId: TIGh! Tcdel Al AT qUSTFHSET TL@HT I T |

T T WHRS A, 2009/03 /98 A 38 e fafir e frmre wfuf 2
Tl ANTCHT SARAD] T &7, TAHT TATIR T Tl JUTRTelTs daaeie TaH SHRgHot
Aferes & Heg I RIS ATATERT TCET S 0T 747 | <€ 98 a8 HeT TCE
TN AT TEACHL, J08Y e AU GHR A-AINTE FH. 206y /0% /0¥ A
T T AN AT | AGHT AR

Jer@HI Tiddel AT U WA T9A W T qoread=a] caedl JaTe gea,

78 | R0
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T T GAFIH] RARerar g [t i G HiG gu T B o
& @ AN AT HirAaT T@UHT T | qEHT Y FHT T Fq B
W T AT g | a8 T qard Hear et €9 gl e W
ey TS [RINE MRg | (g IaIE AFehaud S e qihiadd,
R0LR)

.UN.Y .9, o0y ufgsr ifova R qar svae

YEHET TR W WUHT U] WM, AEe STl agHidar T ASAR] GG
U AT T GedHE] TARUeTE SEedl | A9 JEfEr agHi Gqgel T 9
TSI UF, R0y W = | [, R0y HT Mateuly agEy SRER aeedl gl
fREaT geeT T T TREAT oA | TIIT T GHA AT T TSIeahT Hld IReErer
T WAl ¥ Al qed Wi g Suin ekt geaes | e |

AT F29 T VY3 T Teeh] ST AN Selleh] Fedahuiah! T ¥ Fdiels agea |
forTaeeT TS @ afideE MHIT a0 TR T SR AN Tat A
%HgEE MHY | T TITAT T GBI Fo=TTahT AT e AT s T
SIS FHH i i T wrers s S |

T &I eI g, [El, aqaeh! AN did ol T had: goll 93edmdl Ha
TANTEE GoAIeTAT G TAHEY, I TLEATHT STATATE TSl T, | "aTeriibT B
& T FHAEEH! ATAC TF GG, 2003 AT FAE @RS WEHHF G 9 TF
BIRAET T¢I HEL JUANEE ATE] GRaATErael (07 ATaREHT AUETE T T
A (Kumar, 2022) | eld: Wilds @0 = Gedferd 9897 & | @R 9K, 9@
TAT AL ETAAT Jecl@ T TAHd THEEE arad qiahl g (T@d, 3059) |

YLHT G dvaiid A dgl FatEe 9 qo qeet B T A A uae
FIIA A T ACAT BETIAHT AT AU TBRA [A.F. 00 AT I, R, A
Jeg, forshl qa SHeeEErel H9EUE, 06 S =T | HIYEUE, R0l @ T
A & T T WA qEels AN =4 |

AT AT THRA AT AU ARA Ml T @EA e a9 ol &6 T A
(A1F. R0g/0eR) wAfEr AFAT | TTFENT a4 T &A1 T fagwr qared AareraH
i safeh a1 THEaTe A6 ATl el (008(-WC-00%,%), 0s(-WC -0900), 0l8(s(-
WC -0909), 08(-WC-090R), 09E(-WC-0903), 0LE(-WC-040Y), 08(-WC-
090Y), 068(-WC-090%)) T HY T ATTAA GIATSHI HHAT A-dH ATe UL IH
g qeebrer el | I T ARTIdH! TAHTHD TaAeae SHT T,

| | 1
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"R AT RS Wi Fiab! AT T gEA, e, argan e et 1
FEIGHT AATDT HEdT, ATl T AHAAT AqHA g qgu [Fenidaem
fAfife BT e e I qUEET F U SEee gg, I, S
ATTerT PRl T TS 1 T RIS, G iifers, Ghie T arrEie
erarefieTdl THaes 3T T Feme ¥ qRET Hbraee IR T4 aTel Tgiadt
fereratheeT Feriens e T ATET SEAET FHEHT e fers L A
qifereaT T M G TETT Tarde®sh! STNT TgaT Tl ael aged
BEEEE i Dl Y T IATee AETT, TR Feqa omen (Geographical
Information System [GIS]), e ¥fFag, SRR THTH! ATeqHaTe TIFET SIUHT
T T EAAT AIFF! AHTEH] ATATAFAAE Firgd T TLHT Fq@ e T8,
o RE U ghREd T TEE atee A R9X yaw g e
AEAAF BT AGFHT T QN TAEA YA A1 TR FT G g3, [, A
FHAHT TEHH ATEE Sq0A qaaR FHHT A3 TN g S0l T4 (oed e
Hfte® TIREAHT T T AT GLEATHT G Al T67 TAh e el T
T AT T A lid geES qedHel 99 el Faed T s
(SRTFTETE SAFISHTENT o, el GLheadd, 208%)

T EI-AT YT WIS [ F.H. 3008 W% AT SRl (4.8, R0 AT gerdd
AT | A G 4 faEfed g T g @Rl A WA ASTAdHT HET AT
W | Faedeed! W gAew gare JEmadel 069 A 6 T I SeEars
@IS T BT T hgarhl quf 915 99 069 WET 30 T A AUHT ("G, [E T
AT Se@AT", 105 Q) | ITH AHISHSD! AT FHHATS gl THIHAT e T Aefie!
Je@T qA1 e o 38 qvreerg faamee o Mo afer afetes! &= sfawg |
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YT 3
AT A TRGYT T AFATHEEHT ATAlD

ﬂ@'ﬁﬁﬁT GHYAT FFar 3@ (sand mining) T o = gs, e, ELNEIR
TRASEdT AT AT IcaaAA T4, WHE, TEE A S Sc@dd IR Heptierd
e afe == T(f?f{ (United Nations Environment Programme [UNEP], 2019) | TR
T TS Wbl R AT A af e seher g | A ae el |
TAEHT 8] FAHT T IRE 5 | 956 LA AaEia HEHae a2
TraF! FawT qa1 cqaea= BT & QA TAEEH THE Sdeedh A e
AT FAURET SHIAAEAHT U B Sl T, T TG SAeTs WAHEdara @ g A,
TEHT AN AN HeTITe® TR [0 Soaedm=aT II GesT WH g (UNEP,
2019) | fA1F, TFAF Harr Jeaa"t & affe a0 THReeHT A wifdF Ha
TS 3T WRUEl &7 B | 9UH AEHEHT AR FHY, AT T Yok M THREEA
G T g AR yo I go ufoe REr R Wb g | e, gaser e
G T TS TETERT IS TAWEAE T g | W1, SeaT e B
AT HFIEE AT SFAT BRER TWHAH] Y0 I co iaerd ear aeq qar qar
W A @9 T8 (United Nations Development Programme [UNDP], 2018) | St&dl
afv wifefe Gia qersH Wifdes ETaRen! Fafr aur QHaiers qiE TersT WEHide dideb!
JeGAAATS TR W T W T gl T Agar Jedaene Wb idd ArdrEoEr an
o YicibeT TS AORARETS T el AT Ui cAfeish e | el ai Ar &
it Wieel X Hewauul g | A T UReEH arEraedr (A qrel Seaee! deee
T A EAers R T AAERHAT SAISAST SN WUHT WA AT WL == ARyEH
EX

3.9 g gEH

FrgarsEdr FRT Gl ScETal A AfEETers B U agdud A ArEniET
Je@TIAE UGHS AHl T | UgHCH! Ged HRE UHA TAEEHT Ueel Higed THUH!
T 7 A TR qeld SR A T AEdRers ’ee g | 9gh EEEd 99
R09Y H Wl FESEd T T J0YY GEAHT el &FH g AJHINT TTagedrh
feemr, T & Rl S ArEvaE U e QERET AEIEBArs. WeAs L cqdn
TN BT | G R09Y AT TUH! THHT Tagedrhl ATdr BTar o1aiq ¥ 16 WiAg qea
IREHT Y, T T 9Y0 BT JATEN AR 0 AL AT T T R0YY FEHAT ATHIAT

T8 | 23
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e I5 A AW FELAT AU G (United Nations [UN], 2014) | T&qHT 74, T 20%¥Y
TEAAT § 99 L0 HAS AFY el %7 e P | 91 FATdT ARG JT BT ¥ 0
FUE T FAT HRE I FAS WG Fedl AT FTHE g (UN, 2014) | 9 3040
O {0 Sagedrd! &5 HiAerd Ger el & o A T 2095 W el
BT AT Fidaael A G (UNDESA, 2018) | TIE ATHAT MRS T R03R &l
URHATSTT T 1030 GEHHT Fva THEEEd ¢ ¥ KO HUE T, T 0¥ 0 FEAT &
78 Y0 HUS T T 050 W 90 oF KO HASH TR a@ulyg v 2900 qFq R
TE ATH FEA WA g (UNDESA, 2018) | It6 AU Tgd Tagedsh agacai
Wi TateReT afg g7 daierd grg, T qEaT Apfeas wfafr B g et sEear
qEH AT AACATAT AL ATATAH AT J@TH g g1 ATAN eot T afpesg |
TR STCATSTEAT HATT G Fe@ Ereh! (S o soeede =gal AN e
SOl =T TR F |

I ARAIH G TEAGHD AE HEFHA (UNEP) < @S drasl wmad (UNEA
Resolution UNEP/EA .4/Res. 19 on sustainable infrastructure ¥ &7 qafa® (UNEP/EA.4/
Res.5) @Yl GEAE SHISH EHT UGSH! Aqcadl IR T [ASe®d! ALUIT it
FAUHT T | A SAT TIAR UNHI Yidagadrs UNEP o @ 033 HT a@l
e FaeT Sidaa A QUL JeIe T R (UNEP, 2022) | St Iidaadel geamar
JYsY GIAREN AATAE T AT Gl &1 24 g2irds q0 el Wi g
fewar g (@ 1) |

AMAST §: ATGATHT FFEFad GHEAT GHTETSHT AT UNEP 10 RreTia kgt
qo TrHif® goa

b i g

Q| STATers wETaa wHE i A YT M T fdendt €9 fFEar g
TEEE Y TREEH! ATIRT TATgR FHRITHT AR FEdRT T U W
GIAHT €A AT T |

R | SICETRT YANTATS HTReo T Ao Aebous T YA T qhen
FLHANATE Tesl T FATERTT IAISTRE, T DT AN Fag T AL
AT SRHEE THET T | T3 SIeq@l Je@aTe FHIa Gaareh
HTAeTS (U YRR gathah! [Euesg aemeR [uig T T wehasr fwaw
TG HY GHTHT TH9 |

I8 | j¥



AT AT Ffaa: TATET T [FAT A 7 7.

THIfa® ga

ST FANTETS AREsTH T IeNETIE T T JTeAiah iehT e
BT Ugaells IREde T qheb! TgIdars dae aaraa |

Y | e, TR 3 S aedfRaiad T e @ T W 8 T avhers qie,
FEEA T T T T @Al W% T Ybihd AT qdr AT
EEAEE AGAFST T |

Y| ESEEE AUHR T EAIAHT AL AT Uge Td IR Aars=
YA TiHce T qg= EAToT T |

& | Toee T YR e REet MU 9gid sesas Al A Aaged]
FFASHA qAT AT T T TSR o gorreg Farsqo |

AR T AHA A9 A T AT AR ST |

c | gPE UEEH U [ UAH SATeIe adl O TR deqee
ATATATE. HTereeTo T8 STeqaeh! WANT HSTUT Sliehl LTl TAH, =6 aTels
T T |

¢ | FEET g aike et A, T et gt wee g e
Frqare 96T T FEfEEr. T T |

0 | FHHT AWNATE, AT @A “IAHHT INTEEHT A FATEHT T T
ARG FHTEEHT FAd e TREAIHT JuTelieesh! e T =il @b
AT YHRD! HAdeeDH T T |

Gra: UNEP (2022)

T, TRfEafEE Telerd e T, swa o, e WuEve UEH U
AT LT TUT T ATEH W g (UNEP, 2022) | I GHAEEE Ao AT
ragiers B T AAE A See geatar did | Rl T el @Er g, 99
THEA GHA HAAAFT T IIH B arag |

J .ﬁ’ .all

ERBELE TG U]
WHE T TaH ATdEe] GLATHT A F0 HHET Geldh] G Fed GRE dEe

"For the urgent global management of marine and coastal sand resources" DT ATEH
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S T T | E ATE A= Gqelrs aeig fHed & qeneer sdl g
B WEHAE AAHEID] TET Gq AWH G, T AAHT @68 TN EhH! Joel@ D]
g | International Union for Conservation of Nature, (2019) T TJEX qcates ' 99T
IE a1 T4 UAH GEEEH! Aal I Gy T € MHid HaeeE sy |
AT JeETAEHT BRI ZTTSNIGATET FIATT ST  FUZAHHT G A el areqarer=
GIqe] AT Fgal HAAT Wh! T | W, WG TRIAd SIHT qSh HHET e AUH
T iR QAT o T4 Coed] AT Sers-ehT ARl TR aqad T g
(International Union for Conservation of Nature [[UCN], 2019) | 'HT&, el & qur o
AABRATCEEETS AT ATGER FAATH] A7 [Hebougeddl @el T 1 Tdegs ©oar
& T AT TWH G T G @l BT Fe@ars o I FaeET T T e
AT @™ W& F (IUCN, 2019) | IH TNGYIATE 831 AAHT [SFHT anqard! daed
TGS B AT TALHT AT T ATIATHT AFAAA A ot g, T AR swomae
T G A [FOHTAT Ih T [T SR |

ER RS

I GGAT GRS ife qATaR e aer e @ T g9 2 | ' R090
UlegehT Hal aYAT WMol THT [H-CH] TART, AANHT TUHT IS HAT TN THT
w1 A P, T A 096 BT U ATHT A Sl AN TR THTTET ST <7 A
TSI UF 3 aaal g ad GI S (2R SR AeTqeead @ g (Beiser,
2017) | ATTAT FeETIHAEERT AT AT T 1%%,0 THHT FAwcAL A 7§ &L e
T | qefeeaad WRGHAT O T8 Io@e T, T W@ | ArEasEd T a6t gq
o, T 4l BB U R fhe aERaEl S 3 iR | il B8 Sdrers ae
YA TG FAHEAT 3 Afd T | e e FEare areq@r Ie@ T Terd o
Wl T WAL, T F 1000 AT AW WHRA AMed AU A5 TFalae arqal @ I
el TRIPTIAT | Held: Je@Ahdiz® GGl Al ARl T THBeNe B0 a4 23§
i Fgfe fiex arqar I@aa g Tl A1 309 W YHINT Uh AETaT S@ruen
g (Beiser, 2017) |

FAT: I GHRA q R0 AH | A AN R ALATH] AL . &4 A AT
REUEG L] ®TJ7 Yangtze River Protection Law of the People’s Republic of China (2021)
S =T | Fh HIA A5 Al SAGA0A Sqdl Je@aab! A T ATA JOTedl 1]

BT T | G¥ag Te] A& SqaeqIT Wbt a7 THIT Gh a1 B3l dgd-aT A
AR foRTer arear IcaaawT A et e ufes T R W, e aafy
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AT T TEAT A T A I HIIerg [Hue T qa Afeqard [Kual g | Scaaq
T el GFeIg MHEae ATAd T 98, (Art. 28) | TUHHT HIATAIATH] AR AR
fmTer Tee FefFae drdiids! UNTEET fHor S 6l AR &3 T TR ¥
WAEdHT Trag [aanTers IEHed 9 H1H TaHd [Faary difeusT & |

A5 & ARAMNA HISSl q@ a1 aeal Hiidedl Tehl T WHRe®d dgd qdr
TMSEE WHRF T Sifed Ao ERarg didfy BT e S A,
Wige Fafr T s sqaeam eia fem (green development) STALROMDT A=A
TR T SEATHF IF€dT 56 FITH G | eRa G, Ao Fafr am, 5o
&Rt A T qreht YANTers Greanted T SERErd o dieber g | el s, /),
IET, TRATSEAT WY TUSHT AT TAAT T Jo=g [HarsT 99T § (Art. 69) |

I BIAAHT TEAGHATS ¢al, AT AqATD] Agal ART T TATHE Ic@ATT T Fal qar
TF BATTET TIETET I AhfeqE SUT AAeEE] AR AT g A Sy |
AAEl AfTE Se@AT T a1 U S a1 SHE IoEed IRAT 9 g A [
IEar BT dedhTed YT 3, ﬁwr«ﬁrw JcGATAE HHUHT THH qIT FANT UHT
FAMT e, T+, STHLT Tl The T; §F TUIET TG T 0 UIHT TG T4 AT
T A, T AT ATAR T ST g A IRl ATACAEHT @I T WA GHCR
T (Art. 91) |

IH FEAA WHAH A T AT 3RS g ga SHaE ARG Jaraeedrs
uRefya TR eRa Ewswr e Tafid T e g oo 9esl aifvsa qor
TR AT JEE ATl 99 2039 B¥Far 9 o1 9 TRl Yo
el argda o aeqee®l g J0IR A WiElde ®IH Ie@d TR sIeqar
(e SEEHT) @15 FHEE WD G, T SN UL A fager e = o
T THT G (Yee & Guo, 2021) | TEHT 74, ATAT HTHT AT FHIHTH! o q & (Irwin
etal., 2025) | d: IH ‘ch"l_:lflﬂ'lé Environmental Protection Law (& R09qY¥ T Famfaa)
T Water Pollution Prevention and Control Law (F9 09 HT Jamtera) T AraEei
FURAAT T TAEOAGEET Hed WEda UHard el eq9s, (Yee & Guo, 2021) |
T FHT T e SreErr Sie ReEd g | had: aqas e Seae
Toel@- T € YA Ued ATeidhl ST A SAe9aeel T4 ITel®l G (Wang et al., 2024) |

Y AT

TG, FETA T HEAT T4l TOAGEAT qe+ areal @ H9RA, F9d T agiars e
T AGTABT AEALIHA IR T AgeaqUl Hiask] €A o TRUHT g (Pandey,
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2021) | & ATA ATAR ALTHT T 1240 TR 920 et srafedn areqan Icaeb1
FROT & @ WA faEenfua st 0 (UNDP, 2018) | R, AREFHI, FHraearsedr
FITAT WET TYEEEe T Fe@T T AT FoaTer T T, T el Fere]
gt FEH F@re fvg (IUCN, 2019) | WRAHT STET Teol Se@ae T4 ais =wq
21, T AN g TAEIE I g FHEHN HRO TS GHee®el B Jeaas FarsH
HTd T FA (IUCN, 2019) | 9T A1 AT %71 T SFhIagehl Heeadqul fear et
B, et aEnied R USer ol 95 Wi aid gl @, SeteaEd T
FHTACSH e g T GgAiod A9 W4 § | A28 ATER 99 2095 IRT 2039
e i adT EfEr AR IETA SeaET B 3 @ 6 BR 6 T 3
" WUH T (Pandey, 2021) | T8 ZHHAT TG FEAT HGTEHT AW STeqal Fe@=H
Ak TS AR T €= SR qeeadiel €9 2099 |1 g% Th! 6 egard IR
AT T, T WE HEAT I A AGbl T WA G 9l | A Fe@aae
HA SGAT I AT B  @e AT TIat TERHT FRIAR Tl o ATH
TRUHT § (Center for Science and Environement, [CSE], 2024) | W‘ﬁ o
D! ATH @IAATS a1 HRAAT FaaT 90 Fierds 2 arar A@aeas® 98, ¥ a9
AT B a9 9 WIA9ashl Xl dieie®l § T Hod U agal HAA § (Patil, 2024) |
oHeeT SR e wfer § St TehT WAHT SRR caeerers gat @ q
s TeTd e Faaasr afiwr aF a9 O o Fe WERAS [Ual ey
(Bhardwaj, 2022) | TIéT ATET I &AcTs FwT UaH cqafedd THaHT Al age dage
Mines and Mineral (Development and Regulation) Act, 1957 FITQQHT TR o | ety
THT FHAAT ATEAIH NG T ARCHT G | I HIAA Aqal doll Tehl @iTsl TThT
g ¥ g Fgad ¥ yematE e S g awerars Juet g | ar Ul T
3 W IRHEA Ie@T AF T IF S HIHA Ted e S T I
UAHT IL¥T Wbl Soold g | TTAT AT THd GearghTavaeal sqaedl ai= qaraeT
T ¥ TR qAd AGTATS ¥, eFeTAET HH AR Jc@a+ &l Ui+ Araraeii gomea
TEAZH THd T AMA I@TT T IS SAaedl AR T WHRals AR &uh!
T (Deepak Kumar v. State of Haryana, 2012) | St #TeeT uikfeafasha qormett @maerd
AT, A T TEEEH IRTEHT Soci@H T Uit THIEeTs GFare T AFaT AT
Rl Ul e |

g AT EINEL SISCREIE) ATHA SRIREPEERIEEARCIIE Enforcement and Monitoring

Guidelines of Sand Mining 2020 Feferer o o IRuwr 5 (Government of India,

Ministry of Environment, Forest and Climate Change, 2020) | St &Il sand mining
(STTAT IT@A) Bl ARATTRA SHA, T4, FHT 7S a1 GHa! STASTEdl Wh{de ATaraLuae
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T @i, a1q, FICuHT g, Rgiored wared Mebter a1 2ers &1 aHeH! g | arqan
SCETHT [T STAEATIAHT AT Ministry of Environment, Forest and Climate Change o
T 309§ | WK ! Sustainable Sand Mining Management Guidelines, 2016 & 4T
(& A T A€ &), A qTAT STANE, A A &, GHg a1 Wbl T &, Togg!
T eI ATATeS SIqarhl S Hbl 3 | | Fain s e, frdswear i
YrEwiie! AT AR 958 TEEH], T Ie@HE UM Y A7 d4d g4 Aeerd s @
FAEATEATE TAIBR TG A= AT areefisnt Febeuees! @it T WRTers Jreare T
A et 7 |

T Je@ATTs ATqraiia geel fadl aar | gee [SHar, qaiEeofid qumedisnT
A T TAEATIA AIETHATE Fal Gl T WHideh araral X a5d sl g |
AAHT G ANTHT ATTHAHT AN Usb (HAhT Werbel Al & T IcAah! I,
A T WHT AFTH TANTHT qfeae T, T FF HHAT g, ATEe MHererear Hae T
HTHAT TART ‘@'ﬁ EEIRRIEIR) WW TARTATS AT feuaht S (Sustainable Sand
Mining Guidelines, 2016) | SRA®HT Feasfar, ATarawfia gguorsT fmaems & National
Green Tribunal Act, 2010 @] TRUH! §, T¥ A= d 6T I T q&Tells Polluter
Pays Principle e T4 @Afdqdide! AT aMrsT o WEd WHl g (Sindhe,
2017) |

3.4 RemR

RGO =& Ao WU T I A T A ARy e el 9 e | aEh g
HROT THF TR ST SIS A 2 | SR Al o wdl T S Afd waa
FE] AUBTT AT WHT 19 TIH G TUHT &SAgEdls JHTAT G0 T Jg9anT 19
TE Whl g eI Gaa=Ar fof Fam A (Lee Kuan Yew) o 1 9%&Y w
eUh THT Y | F Q&Y W TEdeA gal RS qfEl Ana W w o9 3w
foFelifieT WM 99 R09Y ¥ ST 9fHH! A% © 99 9% ¥ fhelies
9T (Lamb et al., 2019) | <0 9 ST T R09% AT FHFHT AR & T Y TIWHAT
© = [FAHeT THl g T 9 3030 W BEE & [FalHed SHAR &ahd S
@& [3UBT F (SG101, 2024) | GHEATS SHAAT Tqor AR GOATTAT HSII
TG TACAT AFETHT FAAAT TN =47 | FEd: GHGT TA qCels FETaT Sged AT
TEHY Raowad fea (east coast reclamation scheme) R RIS 1 e 2 o M | CR A
R ¥ SFIeT &% UBedls G JAIST HHAT e il TN =1 X 59
T I A i, et e A T e | 9w AEgHe ardrEo
FEHTHT T 099, B Jd98 ATAR AGATHT 30 Tibl Faraar fgamgeer Gawd
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TEANAT LT AT AT A, T E A G K9 FS 90 @ W, e Arar
fgHeT TeTEEaTe AT W AT (SG101, 2024) | T FHHAT, G 000 I 09§
R FraigaEEe 7@ o33 Rk 7. @9 T wmerEe ¢ fkre 7. e amm
T g | W Redam, wetdn, fhfafies wome 2eee wid W S dEte
ST ¥ R.0% MR 7. 2T Ad Wl RGR THRST qgHd @ g | Ih
TEAGH TEUHLIT HA THCX GHE TR AHTHT TTod T IAHT FATSTIT Srcqarst+ =
TEMRT ART T TS Eyaeardl ®99T JEUaT ded SaNR e d<, <del I eamas
T A B, FTAESR TUH SRawg | [oFTF, aaar el Jaiss HFaisant 2.0
fafer 7. =7 T TrARe R} R AL e 9 Remres Ferlt W S

qeAgHAT <fd=g (Lamb et al., 2019) |

3.€ FAURT AW AYAHEEAE NIADT AN DTS

FUE 3.9 I 3.4 A RIS AFART IRALT T IRGYAT HeT TIAT AAAHT TANT
T g2 A9 T@eid AR dfeed! sEeg | A TRAHT YahiaH Iuasy A
EEfieh! S AT TSIHT AT ST ), I8 AUl Je@e Ui WEeh! §, T4
Je@eT A BT AT T 5 ATl HgLEh! & | I, STef@ara=a Saior arafier
ANE GG | 9gal § T HEAEer Ui oAuE 7 | WM Je@ad T algadl BRI
AT AR AT TUHT & W 4T, A, STl q97 H ST e sedt
T T AT T AT S AATATTF W[ SAAEEHT A% & T
F | SR AN AT Ao T4 2w Se@dT I F Yiaa=y @RI ST TEATHT
Ipfeqss G qrEll TANT T dreaiied T A fUEn 5 e a9 areErsn e
@I T GG qol Fe@ee THqd aTaraReiia ard qeargsh Ta- i et 5 | i
faepra®T T SRS TUA ATARE A SUE (@bl aadh] AN 9 TEAT ifcia qar|
SR g7 3R |
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