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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.

To mitigate 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.

Xvi



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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=T

1.9 R

A FRE & FAR GAGE Tele® g T faqel § @@ 9 2R aW eiex
(fFfr) Fem a3 wa g | @ a@™ey oy U9 9N AT 95 (Water and
Energy Commission Secretariat [WECS], 2011) | SqTeiehT &Tel R g WA A
TMSEG | TTIHEY H&T 4T (FT, LT T HUC) o MM W& 4 B9 & 99 9%
TIMAT IR TAHE Udad [hellfHeahT 3l TATT e T | TTHET BTN ahiel
gicad ¥ R 3 ¥T R0 TF (Baniya et al., 2024), T i Yidad &R 95 HAS A
(Nayak, 1996) TRATT ad @75 | HIEHT FaUd A 0 HUS o Wdad FLee=a
TATT AT §79 (Sinha et al., 2019) | #T: T AHT Tia 0.2 3fF 9.4 Ffifez
T+ f@gT W@ G (Pokharel, 2023) | FHIATT AT T 36 HUS T AEHT AW
TOTelel ATfes ®9HT TAIS ! @ g (Dahal, 2015; Nayak, 1996) | THIHT 84
T JATAHT TS FREF § 7T L0 FUS TAMST WA (Sediment) TS TN ATATT
T (VPR Feaardl, HISASN | aaqed Bae, Tge, WX T a0 &b @i, e,
GeY, TEIT ST MU <A13 g3, FEl, Areqar T Aeieh WAa! AATIRT Jarar
FAYTATHHT LT, AR, TEATTEA TAT [TIGHT FHRT S AT TATTHT IRHATT Ao
g (Andermann et al., 2012) '

HUY G X &TAD] 741 T TaTd AARIER D] T AU T Bl Ferquraea=dr
HAIT AR A YIUHT Dieare afdd G Seaaa T afeT aRamr wRa 99
FUE (990.30 fferms) wARER ESEIE] TRUHT T (President Chure Terai-Madhesh

Conservation Development Board, 2021) |

e A, e, S ffEuar T AR it T e T SR S
Heed F, A SIS gg, [, s, wiel, A ai+ i 5 wewd g | FEi
PRIAT RHEH] JART g oTeldie e wg g3, (e, sieqar 998 T8+ avq Al
1ﬁﬁaléﬁa?(Arrobasetal.,2017) |wmg%ﬁ%ﬁwﬁ%‘@aﬁaﬁmmﬁ,

1 S ATITHT ATAR TR &I T4T A4, FHEHER, TR T FOAHA q-67 (erosion) T 0.8 -9.4
mmy/year g | S59 B &AA A G FANUSH qed A TEH 0.4 mm/year g W gHad
AT AT e 0.% IR R mmyyear TFF F |
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Tl S QAT AT WrawaT SE A e B HAT @i, e, Wk, T4 S g, g,
ATIATIH AT Hidedl qeae R ATST T IO Wl F |

TAGHEN ATAATHN AT A g | Sqar aoeae T2 Rgue v wEad awq @, T
TAH AAEST W TEUHT F (Jain & Dohare, 2022) | HedshT BEeel A=
AIIATATE AHT @A Awg T TGS TR 99 9% (Kelkar & Nair, 2024) |
ATATAHT e STqar aiafey werwear 9 e ¥ Ml g7 9q @ (Jain & Dohare,
2022; Kelkar & Nair, 2024) | ¥IRAH! TeagHeTs al, AEH Ao Brra g qemepar
R areqare! Je@a A el Sghl P, T bl GRA Bie wo faferdT T qiaad
@ﬁ Y (Jain & Dohare, 2022) | AT Feafiw TEAHT FaeeTs faseee tragedy
of the sand commons H-X ATHHII THT G, T A WWW?@W
TREEHT FATUHT FA (Kelkar & Nair, 2024) |

g | dd: o aElier AR = qg qft\qfeg, T gleh] f{_[l(%&( (Compound Annual
Growth Rate [CAGR]) ¥ R0%Y 3RI 3030 & Haled GET .4 Wfderd @A agd=
T (Bhandari, 2024) | ZRf qqrerer Frpm@efier T T g AN SHOET G
(National Planning Commission [NPC], 2024) | afd w9 AwRa ! ﬂjﬂ'ﬂT L&Al
SATeTel TR ST @IETE ifdes TaTere et S=ar 937 3¢ GLam afr o
ey | =T e Ao Rive Higshe alas gERE i 67 difds S
A | At G i @it g, W, aeEn, W@, WA qEeas o,
uf FFe vfEfEs GEAE A A aeEeTE ¥ g | I A U i
FAST WA AAE FAGE Ic@A T{Te 9 ABIAE @l a1 @iell AT, ey, Tane
g, [, aran, Ael, WA IcEed T AEedd WA 9l Jersads, |,
e e fafET M Al agT G | Tw ASTAAT A Gl FCHE b
qCHTAH] ATEAMT g HJHAE I, WIET, AT, ASl, IS FR{T Jed A
TR T HeTaerrs Surerer afer serae T 4 disbe Sraa |

HBIAh, AF AT ARAAE HelW, HCaTedHl g3, FIEl, aTcar, Ael, IRATTstean =
el Al T GE B G | SHEEs SIH AdRE AN GY T AT wH g |
TEIHT &l AATH IETH THT G, G, [al, ST, AIel, WA Sc@daah! &
AE AAHA, A FHERT T TAE RS TEedl g; T A9 TaT GHSHT Hud
FEH! B (Jain & Dohare, 2022; Kelkar & Nair, 2024) | SIeTdT 9 G&<Ua0T og TT

TEREH T, T QHT AR e &1 aAraeasd a difqs qerar Breaest an o ag@r




AT AT FAqaT: TIAA TET AT FEHE G

T | G, T SRl Gl Seaee T q UAH YR oeahl 9ol 9 SRl
T | AT TSl AN ANTETS A 24 qTa, F9Tet il T Sagedr qua! !
T ARATE U £ AT e | R, €S I WA AT SueT g g e
T e | Y, SeadebT &, qRET T ARATET gaers 9 s fiede |

FEET AR TS SR T TIAHT FEHT Fiaad ST g IS 3ede T40s,
AT I TS A fSErar Fafn wg@dt gen @ Aifde qErRsn i ge,
RIEY, eregarstedt Ffor Al [Meprdl TTue, T 0 Ahd T WRAETwT SR EeT
T T Wb A HATA JAN SAR ST SARh el W W g | W M
wART &5 & 99 i At st 3 ad aRieET SR SRR AR T Aiheg e
T AT g@ISg (Singh, 2023) |

I FU U G AT U TG ACH G, T B WEE T 7, B avw
T AT Rree®! g | gl auar 9 IRAETsH! A9 =T Hergs Wewd Ul Su Uad
FEHT TIHT GHST g, {2, arqarers o TRust g | Feriers deaed T
RN e JANrs Wgherad o Aifq o ad J005/9% ®1 AFTTD AEAH
FHSTAT § GAET AUHT BT (A qeAeE, R0bg, qaT F. 9%%) | TEar Aids i
qEHUCH W& F TN G, I AT 969 T fEaaeat & ui o= Wt g | foraer

TET AT JEqd THEERG ared ASTAAEFH bl qgvg ("o qard IJeaa -,
R0LT) |

@E, 088 T8 Rq AP A= ASTAAH] A-ANH ARYC T78 HUH! HRA Fprdiers
("Supreme Court issues", 2021) ATl THR TCHICH @low FATH TH! =g | qqaH
Tfegedl SATEXT q9e ached Withd edTgUHl St i Uedid el a8 i\ aAfgel qaure=s
TSTHN T BT HEL FAN FSA@TAT G, T AHET B0 HA9d HaE® A4 w0
oIl G (T, R0E9) | TEA e, TTEh! e i &bl e afd = 8
sfeu®T g ("llegal Extraction of riverbed”, 2018) | IaT AT Ie@== T A HapTirer
QRN X WA &AD! YHid, Tal JUTedl Gad Ararevi s Ject@Aid Jiadbd e
TH G (AW, R059) | Teadh! TRRHAT FAT AU IJoda = AT T
DT T | IIETHT AN, Ul T R000 g G 2098 TFSHT AT a2
G TETd TAT TES R qrfiEe S %S RIS A9 dgdad ThT R W
e ®T FROT 3¢ 7F I3 FUS 30 AE@HT A0 HUHI S[IUHT g (Dixit et al., 2023, p.
143) | FAT, AET TATH B Y0 T & T G |

STATATE Ie@, AFAHAAT, VETER, [@9g, AdE @, THid e ameERs] Sbeqe
Aty B oo e SRR BT g | dd 79 S G Tas e
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AT, WH(AH FIdHT ITAN T T (6T FeqerTh! @isil, HTal Feaidenl AdHR,
ESHE AH! Fowd, Hasaeh! AEavTHaih! awddds Aehed T AUET g | araaEeT
LAV T A Bprafers qrargers & Pmad daurRoer aFarde T ge, T ahe
W HAdEED ITART T g TRHT {618 s gedferd T el a3 Hgd
T | T o AT TaR arareRy qE qaEe] SRRl Seaind aivd weTai e
EEATERFAl qIeT UEH! eRAqS U Aoerel & s w@en W g | R
TEe Wiae dvdad, aaEeiid GAhT T JE aedidel AgeRe e Teqae
W= WA qeq | ATAET Heahl 3HT BTl SfETE! ASTed el & oy
B FFG | TUE WAdH A AFAHT AN SIIH B T gaw M SeuaT SRde |
e, G, W, eEred Wpfad dqd! Jeadd T IS B aHe 9u
GeAUe T ATEIH A, HIAA, T T A T 149, |

9. GHEIT YT T Q@ =aaat

A, TETEHT UeE ATELET T G, A-CAHl SR WHFHT T 4 BT | e
g, [g, =, widl, AW 9 SRR deell qeH@l W=y + (Dahal, 2015; Nayak,
1996) | T, Hid YRATTHT AR Avg A= TfbT RZIEED a_*f (International Center for
Integrated Mountain Development [ICIMOD], 2022) | SqTA&T Falcl &4 ELECIC
TSR A TSE T WEIWW g Heteerd A9 (suspended
sediment) JATESHT ATGRAT Argq a1t qEaH @® 0.9 3 3.5 [ fr. wicardawm
TEHT Wgg] | TATART AT aeT TIH A0 (first-order) T4T JRTEEHT T L 0.8-9.%
Al widade! I wid TE WEhHl draeg | T, Taas! RAed  vedr e
7T AT 31'@% (physiographical) &3 ERGIES Socr@d T I o= RS fewTer
HAHT T T JANCHF ©IH FH (<0.¥ . . ufead; wel et awd) wH g,
A% HEAURTET (lesser himalaya) &9 4T 3¢ 0.3 3f@ 2 1. fy. wicradewy @Eblf MEYHT
T (Pokharel, 2023) | TIHHT YEAE T TEIHT THAHT ATARAT I, [El, ST, A,
TATHEY Fog Uard F Aicrs Saed Hid ATl TR Svg W= HEl qeaaTaed
WUHT 1 (Dahal, 2015; Nayak, 1996), 7 & wafe S |

TAAGEAT g i GCATRl AATAHAEST W A A 4w ae FeE o |
T 0%y 3 3030 FH AAYH TEL L% TALac] ATARES AN AT ATAT TRTHT
g (Bhandari, 2024) | TIEHT AN &l TaH GHAT [ g0 G | @HIEE Ie@a
TW=aT & S Jo@ T Ges g WUHIl el 89 IeETT TGl Hiegd WU
<fIg | ITETT T WAEH Sighie, SAMUHR, AFTHAH] Sraarised Eeer awe
T fommn o wwear @t g (Rai et al., 2023) | 919, T SEHT EER T
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AFHaAT ame SRUET 7 | AR eI ATE AARTHT THE ATH I
T FEAGS TS 2 (WHAE FaH Se@aT", J06%) W APl IATETHE
FATEH! ANHA TRANAHHT THE, STIHE, TG TEHI AdHd, Al THE, <@l
y@, See THe= affd wqE et FRa 30 FAS TEERF! HgT (WA, 2059);
At el Mamd TRAEET Y9d, IIHE I faeg Afedar geaant
ATEE ATARTC T ASTATHT T TR HET ANE A& LT G | TSTEd Gl ae
T foame o 9 Wl g (" SEariEegE, 2050) |

AT AAHTA T IEERHT AN G986 q91 Ad el T Aa @fd 9 samds
T | TES T G AT AT g 9A gHeATs U [BarE ATdgHet
a1 o g | e TEdHT ATER, FEUET SUCHHET HE, J00Y FERH UF
AEATHT AATTHT AUHT T & FHSAWES WO WeaT FEIHT T4 [FRIT ATy e
AT U %q'(_cl'?f Fear f930 ("Accidents involving tippers”, 2018) | ST UHATHHT
S TR JETEEel ST NS T gierdel HISHIST @UeHr Bh &3 afer ¢
TS [ERTT ¥ FOEFH AT ATqal RISt AT Ul siehehT [CoRead garie! arae
TATIT US SFael WHT g ("l T Fdgar, 200%) | FEw gdgare aral
Rt FepTerdfy oo™ RamEsr gieaT el 797 @leg T ok #IFd TaT SiTas=q H T
G | SHAR ATar [ FHapmerafey A Gresh! Weerl gok el FET MSuIfeiss
FE A, 3 WA 5 ATAhH] G AUHT Fedl JU o= T Wbl ol (AWE, R059) |

ITET &AH HATT T AR HaE HHATAD] TAS 5g o] bl ardg |
FHIATT TEATHT ANIATEEHT BT 7 HUH! S | T9H! Saci=d IETeL0HT €A, ARG
FérETE eI A Se@aHT faveEr e Rt 997 |, ¥ SR, aqeT feel
HEd®T 08 T Y TTd HUHT geaTels [0 A (Fedl, R00%) |

T, FETEHT HHT U ATsli-ih AZLebl G | TGB! U3l IaTe0 eAlei anrads
TR &= AT ARll Jeadesh! ST AT, Jaer qar BFmierft &g @ |
TEAT Wi AAAHAATRT AR, Baar a1 & Sg€d! IJcaTeah! A@ST WUHT T el
TEdHT HOUSHN HAAT HATT THIREHT Whl Aheed! g AH g (FAX IS
e, femer sl =) ("CIB to launch”, 2017) | 4T GHIAT T THEEEH] qoAH!
FioErel Ui AT & HITA TOF T QUGS SIAT U St 2 | e B
AATYH AN T Gl AT & AL AT Qe 9] FaHis) aeEdrs. a9
FEUH! T |

Foveah al, Heeh! UFate Sl Aare 9.8, 2000 HI aRadate ST ToarsT
AT HSHT HLH! Wgrg, ¥ Iqafey Faeq ¥ SEers B gEgs A B quH
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T aRerd e o dfeeg | wwen o [ e Saiwr aee af sers
TEA WEHTH Jecl@Ar IRHATTHT AT BRI g Tarera AT qHlt 3c@ad,
T AT &1 A 9 G RH] BN e qual sfeeg | oad weAr Jare
TWHR (&, aregan, g Alfe R Gl Icaad, agHhad, WIERT T gamirs
FaATaFardl AETe, 000 T WH § | A9 9 SER S AMEISdrs ghar
TS T A, 200 A ARAr GHreT W AT | SR el AI9EvE, @R
THT ¥(Q) T IR §9(9) AE GG TWaoT {997 | ITH GeNGens qared daTerae die
T W T STAD] SHTEATHT AN g BT TAT T4 JuTel GLHRAS HEuT st
g |

HFHT AeejRe®dl wal TS GHEN qa7 TAAEE SAaedos THq, T J9rel Az
A U g Sty R wmfiers Tor B g 18 qéeea wsfis gt
AR TAT AT TEART ATHRATS GREAT T DA G G | AFEHT AR AL
T AT Se@ee qur FARTeTS T T ATarERoEA SSTu $ie | YU M,
FIA T WMEHT G bl TR T AE9TH g | G997 G, A A qun
AT FXEATHT &TAAT BTATFA B WUHT IqAred i TFT T |

.3 ATEATHT 9T

T ATG-IHD] HEd IL¥T TUCH] TaEEaIe Weied! G, [El, Jar, AT, IZATsrear
i gl SeaeTs HEE B T AdEReHAT SIS |ty T gt A qeaet
% FHEAT A GIH BT Ja8 TdE, W1 A Aqaear T, T I9IhH A caaedranT
AR A TRBHRAS G (&7 Bl | ATE-AHT Hed Ieed [Fefelad @l g

O g, [, A, IwareEar qésea Rt aelEr SeaaTaeedt e e,
A v =FeR i T AR g o g S B qen i saEear
AAIT TAT TREAHT T, T A A-adp] E, FoaT T Sqaerde Gg o
TEHT FHEA Ufea T,

) T TA AT TIHT T FIAT qAT ARG STAET T AqA AATIEEH! ==
T,

3) g, g, sreqEn, TarSEdr TEe A e Seanars 5 T ararEorHr
FATITHT M (T IUTF @roft TA1 Ife=1 T T T TBRATS G RBE
T |
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.Y ATEGTHT F&I T
T3, R, arearsrear s i Gl SoaeeET S HEdr i e qar
T AR T A= ATIHT Fiogd T8 ATE-AHHT T&T JIEE (FACIEd el o

Q) TUTAHT TEEEHT WELehT M, RIE, aIeqan, AeT, TWArstedr s i o
TR FeEAAR AFET AT T AAECTHAT AR AT FHEd G, AL
% HE GAET G ?

EVIE e e R (L i Mt b | e W ol M o £ 1 U e
FHEAT BT, ARG TaH TREACHE cqaed Wbl g, T fAiee Hid 9ame g 2

3) TE A Al a0 T AaEEAT g iU,
TSI % FHEAT AR, B T BT GEAD Jowe THaal 2

9.4 &y

TG AT Hed €A UTCHF (qualitative) BT SaTgushr &, Swm Wt qar G
FAaTe WTH TEAEH GHIEE G | Ggahicld MaHE qegHheedrs d=aiu (transcribe)
T T5 I AT ANHAEE 9% FRBEE AT TAAET @8I0 (content analysis)
T favaEqad! e (thematic analysis) TRUST § | T8 FHAT ATI-AHEHAGINC
FHM IR T RS A IUETIAE] WH AUHT (G | fawrEEq e e
g TUERATAEEET A AT’ Wied qeHfd qFIIgH (consensus mapping) SlE)
ATIEUHT G | TH ITETIEEdATs T Ahd 9%, AT ITETIEEda qHIEE RIS
T | A=cauT Ueb TehRrmeT SUETIEEIATs & AT Feal [AIaEd (overarching themes) AT
SATEAT TRUFT G | T8 AHITAT thematic T Srafi @t e a1 etarees!
YIE=T AT SATEATHT GedNT W g W, ﬁw [EEGELI (content analysis) o GAATDT
Al Teae®d! A& T g9 FITT T Jeel@d IR A § |

T9 HAA, Ay fEarqeeas qHer MedNedl oW WUET  deafhaedrs
SUETIEEIHT TTH BT (HIE) TRUH G | TOU TecargUH! T THAHT HiEae
JufETEEdars 9T [FMaEE] (overarching themes) T a0 TRTHT F (WL 4.3) |

TorRraege! el ST T favraeq T G3eMNd SEEE (patterns) T AE=TTAT
WEd &g (Alhojailan, 2012) | Krippendorff (2019) &7 W,ﬁw fareeroT (content
analysis) ¥%b! W&, YT A1 ASAT AHIAATS [Eeeror T4 agene Fed g, feoaegat
7 T G AR T U AAH AT & A
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9.%.9 WAHE TAEH qgH AT

WARE TeAGH TgHa T AT THag [@TIH] HER®d! Al TAGFHD! SHHE o
TASHHT AT TRAFRATAATS AHEH TIH AT TR AHHR SAheehT A faTarg
FARTHT FEHRT TZUH 7T | TeAEH qgHad] AN divgd q¥H8 gawd (Focus
Group Discussions - FGDs), - i Farg (Public-Policy Dialogue - PPD), T 9HY
FARTARATRT d=aearal (Key Informant Interviews - Klls) fafee®s TART TRGaHT &= |
T ACTATHT T YT, FTAH ¥ T IR TR AT Fargored
AT ATIEHa SacveT TRuHT 2T |

FGDs, PPD T91 Klls T AT Fehelels € Qe Fa T TG gemaedian
TART RS o, Sl Teag®d aghad T e Sgvd Hirad gewm adr faty
OIS WEd GAUHT AT | G, ATEEART AN T q9 GedieEh! g aveg
AR, HAWch IR AEAH T Fiiecd GHIETHT TSl T4 THb ATHABT ATLTAT
ATEAAHAD] [AAHNIHRAT AT o TR 2T |

IJfedgd ahd T A-qaidicls qEE T IUACTHAD TAGABT AN AR {6
FEEIEEC TEAMEIRG JeAEe Gal qaR T g T T I8 AqHH! SEml g
AN RT3 (Ag@= 3.9 T 3.R) |

(%) AW A Farg (Public Policy Dialogue - PPD)

TEATEH TLHATHT AN FUHRAAEEIT HIESACIAT TIST AEwE A Gare TRy
o | 36 Afq g FrEwaAr [ T8 T ST aERArEES! e g
TRuET Bl | aEHeT a9 AT qur A SONRAT gt SAdT SEATEE e
T @ ATEE FABTHEHT GRS, AT HEHH] Aed@hR, I HaL a4l
G SHAETT HETHEET AL, AP X a5 AL YA AHIAHT T2, FHoAl TAHd
HATIHT TRMIHRIEE, [ WoAad! Ude, @ aar so o weieeas,
SeI8saU® (World Wildlife Fund [WWF]) UTesh! TaTiaresdl, gaar fmes, sifds
TATIR AATTAHT TR, Tarel Rl sqaerl Aemas! aiis SUeashl qewmdr
T@H! O | Seleea TF, Yodle GeEe® T8 ASTI-Hl GHIETHET W WH qeagHhgR
A REREAr 9 wETawl qHET EH G | G GRS FEHEIEEd FaRor dgaEt
.9 W HEIEE G |
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(@) Ffad @98 gawa (Focus Group Discussions - FGDs)

AL g BT YEEEH! Al TeTdled TFUl AAHEEEFHEB A (o TS
AN T TP T RAREATS AH{ed TIH AT TR Hirad 998 gahd (FGD)
AT GEHIT TRIZUH! AT | TUHRATART FEH! qaard, MER, g, fegaeaimat
FHC TR T HHIASAHH] GG UHUH 9l GAhd HEHH AT TUHT 2T |
TENEEH! fFar g+ 2.3 A1 GHEE g |

TE A= GHEEAHT TEFHT GHIET T Hived 9He Fahae® (FGDs) aE 9gHad
TRUET TTCHE TEAFHA TEIEEH] G Faurelrs o7 FEaia e T #5d Wl
g | Hrgd THE FAHAHT ALLITEE [@TITEqH THA AR IR TAERd 0 STAae
el TRIZUHT [T | FEwriiEEa! qEH UHET W AT gerherdt AT, forg, e
TAT UG e &t W FafCTHT 1940 (Hennink et al., 2019) |

() THE FEARTARATHT d=aeardl (Key Informant Interviews — K1Is)

ATEIHFT s 99 MEAgae e ail aFag &AHT 99 5 Heedrs gire
T Jeleed T HeTaqrl WHHR saftha ©IAT deqardl gUah! f&ar | gerieedsn! &
AT 3.3 W AR T |

(F) TS HIT, AGAHT T T FHITART FIEdeedd AT GaTE (field visit,

transect walk and informal interactions)

AT T GIETEE hel Al AT HUl I, Ggaheld T T 4,
T AT S, i GTAART ATl T T T THRTIHT LETEEIT A1
FAE T B WHT (T | AT WASHT Al AcAIh ©IH Je@—- AgehT &,
EASH AR AETHAT F¢1 [FaeHT ATEeT el &7 T a3s, 9% T Aed TeeaHasm!
TS GHEY FA U] Ul TIasT €96 Reegaiedis, HTaqarsHs, Fard <
I T AT TR fSiedias Heda 9 GAle T ATa-aTT TRUHT 2T |

1.%.R o qeargs ag@ad

fEde Aqae aeg® aHade! AN EAeadTeed! GHIET, FreeroT, [Eem BT qar
! THET AfEeATS AT’ TIZUHT (9T | TIGHT AN ATAGTHT IIed ATHUEEHT
AR AT AT AMIHINGE Fedrse, T 99 o TN TR 71 T aaHedane
SLYARF Bl GIUHT A Aiecd agha T THIEATAT GATILT TRUHT o> w7
TEqE, S, TAAAET, FlagTored! HATHR AT TTETHT THITT ATHIT Ao o

® | <
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AU, EWME a1 GEAN TEAHTad a1 MHaee aghad T AeATqH! HHAT THET
T 2 |

i qeagw®r aftena g3, [, arean, wier, asEar s Feeed R
qrefieh! Jeaeeens A e eadar frEEe weer qon S, B ga i
FHHA, MEHE, AIF TN AHIE T& T 5Tl Aeda Al HIAH! &7 FHEHT G |
TTTHT FHHAT THET TRUEHT 0, Fow T e, P 3, s q9aes,
FIA T AT cHaeaeE, e T AN cqae e H! GHEr (TEgT ¥) AT
T T G (AT ¥) WA F

9.& ATE-LTHT AT

AT ATEI TLS AT GHATST SC@TTHT Hiv5d o, T ATI-A AIT HeATGHAHT AT
A TEEEAs ATAR ST G | MY 050 ARZAERT 06 AR WAFAEEHE]
HATTH TRUHT AT A AT A (@D HAeqaq @feHr daia g T Taeea
o |l e@eeeT Wbl T e s e geEr sead e |

THEATHT FHHAT fIs AqE=aTdTel Sa%h T ARk U Aied oEd, e T g
U ATETeTS AR & HTH THHT AT BT Feasfar i Tt g qob qere
e 9ag |




AT AT FlaaET: FAAA T (AT A 7 T

TiegT R

AT S Rt qrnfier StEeT T 1aner
e guaf

e RTET T ATqErsEdr FEeed SH qEie Ieaa @ [fEeedl TR
SETHT & | G T AT FART o ol Ao G SATSaT afgel Ui quehT frar wes
S ATH T Webeeg | TG STlHT el qAT ol B, Wi 9o, 6, A4y,
79 IREgEHT TS Rl G TN T AN fiEeaRn JARET SieT B T Cah
ATIRHAT ITEAT T FANTH! ==l [Feeli0r T Jore e § | foeawi voas af ve R
e o T MU Al @Ee Joaed g | AaHed aar T [E (aggregates)
w1 e waveaT ool g | AU HY Sea a5 Wvaard oY giqeraeed e
A T R Tl g T e Scaa H N A €O Aee s g | aT, aar ¥
g Jearavarel el qeaTg® A9 IUAs G | TG ATA HEHS TAGT FAN
B R¥Te IS qEAEH [FIOUEE T Wibeg pAte Rdee, q, e T [E
R HeHe ae g | Rire Ioued T fawddt 9 %0 W&l dAbicd Jqar a9
R09R W1 R¥re®r I uiad 3 od ©o FHUE T T[T A | WA = e
IR AT SENTeTE R & 3@ © T S arear T R ameEvas 9g (U.S. Geological
Survey, 2013) | T, T R0 H HiHah! @I arear T Mg Heaeardy @qaers
Y. I BT BT ATAM T b |

Y- FAYAT (land reclamation), T &= e (shoreline development) T ds&
qea"d (road embankments) T TANT @ ELNELIES e (aggregates) Wcdd ¥ AfUvgH,
FEH! Fraeadt qeared SuTsd A | A, FF 0T I AT YART B q B
CO W@ A AA®! TANT i Sigqa g7 (U.S. Geological Survey, 2012) | %
TEgR R 9 EIREINS gl (aggregates) T WAWT =M% & | A& (asphalt)
AE TAE FSHAT AT T RE (aggregates) H1 Bedr 40 Yfaed grg W HiHeac
AT GSHAT SO Ffaerd ‘gﬁ T F (Robinson & Brown, 2002) | A qe qeATgHATS
?Tﬁ'c'ﬁT, IEEEE LY ELNEIS HED (aggregates) T AT ATATT FHEAE yiqad Yo e
TAAET T § |
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.9 Tt iy e T yake

TUTCEERT SAHAE FEHA YA P! Uldelad qerels e+ &l A, dieel Torg At
WA, UMD FFER T A GAdTH] JTAead gredl, T El &AAT Hiegd qU T
HI ST T (Acharya, 2018) | TEAT £1T IETEXITAT HET UETSHT HIGATS], HhHTT,
AlTAIESTEdT ool & T WYY, g9, &, gierad, fAhd, a=dIqe, aresrear
AR ATHT T | IO ST 2R SR WeX auR] saradiis qaq aar e
TREEHES ATHT ASl, G a1 B a1 qhHl 521, HEhl TR/ T AT gred
g, oA, weW, TS T, WX AT TART JUHT Tewg 9 TeTel q91 qUear Hiar
AT IHHT 22T, TS, HIE SHH T G ST <A, W, qHd A FANT HUHT qE7g
(Clean Energy Nepal, n.d) | TUHTTHT & HUDT ReearsEd ol e, WA,
(Parajuli, 2021) |

FATITET Joseph Aspdin o T 4G RY AT Udedrg v AMasHR Y | 1. K. Brunel
qoohah! I TS AHA T HHAT Firearg sFaaie qawer TRt I | gy Rirest
WIRT & IS T qehl araeg | IIUvard [Fear wua! fireas Hiehe afardae
TART TAIH 9 T 1440 g A g€ WUHI efa-g (Cemex, n.d.) | TATdae WK,
<, HIRAT TAAHT I e A TR | Aifiw Fafer it ' 93w W@
A AT AT TS WA, T 1] U E TR 959 a9 AT A I AAg
T GoATa TUH! 3fmg | T Q] OY W BISHTSIHT SWRAT Bare Riee Hram
T AT (Department of Industry [Dol], 2019) X 9+ El'c.!:fﬁ HIT qﬁ THET AT A,
A TR F9Te R¥ee! adfd Heeae Wgall | et gg, Y, srersrear fHafor
FAAH! ART g7 A | 8, 203 e dferadqy et 2femlt S merEd Jea
TEES LT, T HAT T I AT MEE SAee @l Sedad TR G,
R, arcqan Suded TS 9l ¥, HICHIST ITABIAF] ARTTS Ui T B =0
(Dol, 2019) |

TEEE o Tl RiFaTh i WElel 8 el HikEHH g T Ay i
FHTAT e T gaedrEd FEdr WEasRl g | aRemHa: R & g9 wer, w5 ar
qeheh! ST, TN, HIGOET TFIRATA AT AHUTT T BRelTs fve, WL, aral, 8
FART U Wgﬁ—cb_ BT U RTaahT P (Clean Energy Nepal, n.d.) |
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R.R T i qeslt e gesna X aeew

WA AT AHHT T Fe T Ts AIEHT T a1 Fradhl Hqad T Gl
W Rty 3 f¥ee Wi yust ey | gSF AR wSeel qu7 g ST fHredR
TIH GESARAT HIEHST, T, Fda, dRasedr Saa ST s Uad FeEE
AT WETHT At Jratdeet WA FHA g i k@ | g S (R09) ATER
T Y, AT@HET TG AT TATRE Wbl G, TH1 9.8 FIaerd AT FAesT
1 (National Statitics Office [NSO], 2021) | ¥ R099 H%QWW?O?Q T HIEHATET
JUCHBTSEAT Tl SFHT Faged gt SRy T Ha-h! qGCAH Jeo@-1d dig TUH!
T | HICUST ITAHHT SEEAT T 2099 A HRA .94 @@ WHHA G 2039
T 3 A dfg AU ey, SO AT T R Seedy €99 J@aT g
TG G ATART 4T T BRYAH] Ggedr ™l W7 afg 9Us! aeg; def 99 039
T IEGEN HRA & @ TH G | THAREH TN &AHT [0 TATH GeT qaler
TISAT WEAHCTHT HH TGHN T | Ih AABI Y HARYT WET TGS AW A
Aiferes forehra, o frafor srefar derar A, T ad e gg, fg, arearstear Hafor
AT AATAHAT AT | T el ok HEA A AEiwT e /AT S9N
7 greal (Pradhan & Sharma, 2015) |

TG AN AT AT GAGRH ST FEAEERT a9 qd aEdl [GedR gaT et
BT T WA AT AT Riee Bewe wEly § SunT Wudn urgeg | A1 wH
WA A AYTAT A9 oI e ar Surell S 9ieidie i deh! 3 |
IR BTl 4 99 Ry R¥ve IENT J4IerEn gal SUsT gA T faaaed ara. 06y /00y
TERHT ST &Y FENT TSACTAT ATCHT FIT (Dol, 2019) | I TE AgHHT ATAR .4,
06R I YHFIHT BRI ATH! AT TAHT AR RAEH AN g T, I
T Y ¥ve JUNEEDT T Ui 9T | HEAh AT, J0E /061 BT AT=died @ud
FRE 20 ARE U, o7 @ T TGHET By @ Y0 B9 ., oF AUl H IeaEd HAr 9
U @ Y& TR H. T fEAeemae Amanrd TRuaT {970 (Nepal Rastra Bank [NRB], 2021) |
I GLHH U qeAgH ATAR 1 2099 Ulgal 0 qhb! e A T 93
@ 3% BOR E WO 3Y HX URARGH! Tl TgHl F AT ATE HAT TEd B aiH
0.9Y WIAUTael Jea! § | STFAORH £§ AM@ €0 BAR A& T ¥ BHEN A 9gedl
HATT L R.R WIALTHAT BAT RATC YANT WUHT o 99 W95 Waerawr iwefammsr FHamr
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AT AUBT 2fdTg (NSO, 2021) | T8 TEAEHA A [HEH! TN IJoi@rd q(g
HUH! TESE |

AT ATA. J0WE /L0 AT HA § M@ 33U TIAR H. aF ¥ Icue T Sravg 9
T AT [HTe @Id THHT AT & A H. T RIE, aqar ATavad Gl ATH
T AiFTg (Kumar, 2022) | JUNT AT aq@R iy Sfeataa ai@mm T qgtesHhn
RHme®H! ICETAEY TAEEd, FS& ol T AEIArasiedl qaaRel 30 Yiaerd, =3 q¢r
ATATET 23T &% ¥ ARG 991 ATERE SEe ¢ Uaerd @qd T T 3/ (Dol,
2019) | 7= § HUS W, T AT JeareT THH1 N B q FBA Yo A@ W, T
TGN I T TFAE I FLHRA ALA. R00T /08 A 8 o8 20 HUS
e gl ! T (Khadka, 2022; Khadka, 2022) | ©a%d, -&rer=2 fHafor ammf
IeETTEE SHENEES YiadT 3 a8 YO HASWeET a4l TUA AR T WO ardi
FRIAREHT TAAHAT HT AT I GBS AT J &0 [T TET A | IR A,
¥ R00¢ IRT T 09 TEHET Q0 F¥HT sAterAr Hutvre=g @iFie qerd qur AL
T ArfeTe ST 4§ FHRAS ASEd Gghad WUH! (91 99 [Fugdre T4t 991 9%
ST AT LA A 3¢ 9 33 FHAS 30 AEHI A WUHT sra=g (Dixit et al.,
2023, p. 143) | TEro=g Fafor I Icaael HIqua S| ar9d ardqEi BT
e e FeeaTusT B A% caEa®T ARl SETEEE AT HRARD WAl wEed (Kumar,
2022) |

R.3 v [t gl Sceeer o et

TS FRIT AET IoET R 35 INEE MY dieied! drad ugie agen!
7 TSI SR F | GSEEal T5d GoaTad HUAgH! [GFar Farst=a FHHir Qi
JeETT T SERGTEE WH g ARl T o, @E Je9T T T GhRe e A,
A ArdwT Hewaqul Bear ¥ g | Toed T FHIHT q=7 G TR Hagd e
YEHIHT T @ it Faf qrefier gea= T SafEed 3 e affs 9 gers
eI ATUR ] g | TEIEEHT AN U aedl AR LT aoieah! Hecadqu feear
AR G | TEAT ATEHIAS FIEES Teay deay Mfwar q@rsT WHT g1 | T80
FETLATE WH g1 ATTAT HUDT Algel TUEEH! Aed HIGHT Sgal (Ul Seis g | |
qEAATE TE®el ATA, 00§ /00 IRT 059 /5% HI AT TLHT AMUb ATFETART
AT qE Teg (B 9) |
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B : e TEa! EaTe e 9g@ e < aiewiea! aRgya
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AT (.5, TG

B R00%/66 m 06L/0C @ R0UT/BR @ 0WR/TO @ R0TO/TYx @ 0TI /TRxx | R p— |

GIT: Ja9T TRFREEH] Toea®dle qgaierd

AT T AT, 098 /00 A § U 9O WG TIAT AT T 2eeeg 9 ATA.
R059/6R W Y FAE QY A@ TUAT ATFET THN 3fg, FEe ATFEHE Feer@
Iy wefa gere Wit Jeag (B Q) |

T, GEUEEH YR ALA. 06%/50 W QY HAS 5 @ THAERE A1,
R059/5R W 5 FUS TIAGEH TEd THE THT T 0T TEHH Al TS
T SR | e, BT WA AT, R0WE /Bl W 19 FAT © A BUATAE AT,
R059/53 W I FAS Q0 AM@ THAEE AT dAfE WEl 7 | A wides Ty
Tt YA, FeAeferdrar afy, ST qE=rmr G ored Sraufaen! Beer agar Wl
BECLRIEEN

fordroe: AT, et T Fel geere A Se et gt T4 79 Efkiers 9
BT G, T GIRAR=H, Bl T AHLT G2 JAAcHE €A IS e |

T FAETX ATAH! AT JLT TEHT A QAU dd A Fgar A vk
TEEY | TS T T R €A TN T WHfiE Al saaedd, SeaTHar
Hfar e, zﬁuﬁmﬁmﬁﬁﬁﬂﬁmﬁa|wﬁmﬁﬁﬂ%@wﬁaﬁ
AN AHEae TAE A UTH T qF g |
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R.Y &g [t annft SceaeT e a9r ararEeiyg 98

EwId, 9eTe, WX T TS &AHT @iell, AT, @ed, Taled aw a1 @98 A gall G
g, R, A, e AT A A e | AT 3T A AT e, ufed,
ETAVEA] W+ FTeehT R0 S0 <ara+ AT AmT 3 g o BdEr &9
B L1621 e 2 W e o o B e B | B A e 2 B ) e B £ e e e e 2
W AT TTH G AW AUHT a9 G geg (Sinha etal., 2019) | STES: FeET SR
SR T 9823 HI AN 4% T R0 W GH! 9 AT PrET qedy SraarEEr @
T T TE TARARET AL U Y, T A A AR T IEA FHI I3 3 yo
AT SANTATS FATTer TabT Tl | 0, | 92,45 aTee 30 0 fae g Searr
Y U WH R W 3¢ ffifier aHier FRa 3¢ 3 Faier aE| 99 99 30
AT e MY T A Sreaen! st 9 ffafiex Rl T srmuet iRams! afwm yo
FAR Y T & Wi a9 BeliieT et T (Chalise & Khanal, 2000) | BTe3T a5AT HUET
T Tl TS T HeTE @HAET ATASHIT e el 9ol (. R09s 9@r q T
AP 1K), HEASH! FREH AUH! el (.8, 2050 W= R6), AGEFIH! AHA
T RHdesEr wRd (A R05q wred 3R), RegurediEaT oA uEn uiRd (.
T, 2019 ST q0) A TF BT FAHTA Tl TRATT AR G T el ACHTITAT
A TF T[SAE AR AHT SISH D! 3 |

g, R038/30 fowa ardl wfedat @it a7 fommer Fror faer 9 2oy Aty
a1 el Afg T FerewT AR e BrEa §5 Wt WeY Tod ged goeet AN
T AR Aol ST g ("SI e FEeaE R06s) | Hie At
FAEC MUHT AITART B [oledl, TS a7 TENE@HT el Tod S argT a¥ (HHTTHT
AT (EB AT, G, SISl AT S Saaedu w7, T god Hephh! S
e TATT B AUHT AUH] THIAH! ATEHT @Iell, AT, Tale®e qHaT S qard
TGS, T UG qET 3w Ah! GHEAT O AT G | I8l ET Seld) &7 a1 ey,
Aifersp T, YA el A g TCHT | SIards=a Uacel il T st
IREATT T AT FEARE [T, TS, T T97 TE &A% FHT FHe T HH T &fd
T4 F@TUHT G (The World Bank, 2011) |

BT AE-IEEd HICATST IUHN T JuhT qd dramar vafed Jeft w4y womredan
T R0RY, YCTFIRAT HATTHT AEHT THITHT O ITAEEHT JHHT Weh! @UFHT A |
faerra: et T Miveer SAAT TS WA ATEEAT @ T FHE SANEE
T, WE T o Ic@Aas® HHAT Wbl -UREH, Ta1 [FARE! A=A T gard
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T & AR Jel Of AFgede dAcaidsds AEHT 1A (sediment) T AT
(debris) &M [T T, T TEIHT T8 AHAT HANT SFUHI 24T (Lamichhane et
al., 2025) | erea®y, AW TET ATEA Apicd AN GREANT T T4t 9 SHICH, T
TEAA BT AEAN qAT FU AHTAH BRE 3—Y T aar WA g (sediment
deposition)tﬂ?ﬁ ("Politicians and cronies", 2024) | TH YHRHI H-GTHACHS Ao
Fad AT qU(HT BROT WA TE ST AT Eeqadel Hecamas! aRotd e | a9
FEHAT, AT AL FANEEATS (HAAT T AT HHAN, HHAR AHT T T
AHARIT Y-ITANTEATE THE FREFF! ©TH AATH G | A TAEH FET HaeIEHT
N 8 FANEEH! IS 0, F-FIIRT o0, T GEANT Go-=ah] GGH
AAETE g |

R TgreET A e Futn el ScemareeEr o e <
& Ak

HforTa TaH I dREdah 2t Sied 9592, TS/ AR I5aaaaT €Od Gsaiterd
USoad GLhRHT T a8 9.8, R0Y8 & ToMiide qRadare el fahe g,
TRAITRT T S fase aiufaar aikads 9 | Aegismsr fifde faaars afasr
T SATgT A ol | 8. 2043 AT AR ArdrERT ST UAel @il adr
FE GRTHHT IT@AT IS ATATENT HEIIT T TAH aqa sgaedn =41 | &4,
0 Y TIETHT T 6 9 U9 414 | cawtey e fawm afafaers gm, [,
ATAT IeETTH] AT T To(ed G T [owHary fesual favg | ageaar
WA AR AT T HUARg Srear FEw afifaer T8 AUHT TGS
FHEIET @S q97 SFaeuRT AR 99 AfERERd T SERATs & T
3. 0Ly D! TAHT THR TSI UF a0 JUHT G | Ifedrad Amaias fbwm
FHHATS AR A0 A T Gl == ad TR 3 |

R.%.9 4. oy qfger e feera=sw aur s

. R0uR I Jore Hegee Ol ArEAEEE wE a9 WA | BTEHSied
Tl WETH! WEAHTTEH] HAATE 0 A e Frgeld g derl | WS Gl e
I AR qed &aT gy T HH g&l (Upreti, 2006) | o€ W8T
T wT I seafy af Ae, gE, Few! Tat Had areT RN Utafe €a:
AEAIH WA | oIS AGNHR T ARG A T J=ferd Wiaferel o Higahe qreeers
TredTes =T |
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7 sraterHT AT it TR e uf e e | AR G TR et
YRIEEHT TEHERIAAHT Al G FHvmar Jurerst ggim, [, sreErmh 4w a¢w]
ey (A BRuE T, R050) | ONaH FH AT WUHT SRHT T4 qGT @I
AT TAT GHEST RN IS, ST a1 AATareas] qeaw aigd! [,
ATCTATSTET 4= AT AR Iea@sh! HIEHT AN T, Wa TaH a5 &A% Seal
forpra wfafdeea ggm, R, arcamsear Fdea Fav aefsr Ieeaas SERE
FeETEE T ATl | Sahhl GO T WA Hbdiil Jea=ar A, a7 Iuhiee
WINT g7 T, T Ie@Aa] WA T AT Jea@d A1 g AT | Herd: ararEeon,
Q1o T e ST Widdbel T O A1edl T A7 &0 fareshl gl g 9red |
TE AATH HIATT EAH WEEHT Ic@TT ATATER T THE AeATZH A ToaTATH TEahT
I ATIRAT I@THT e T v AeTeadaqed [ | Oedl FaeHed HaRHf SaadHd
foeg fSeen s wff, To<dmid Whl ET TSl @ | awh! A Tuesel Seanteaq
TS TeTaTe AraraRelid HE HeaTgHET Fareled A Gl Sc@T Weiedh! @ 9+
T A G | W TIREE AETAqH Wl T HAETAde Ay T Gearg e
T IoET WEEH! AT daRAr [ aohrr Aeaid et S T Soad Ao
foriT | foteerr fersbrer wfferer ofvt desbred AT TaTe AeaTgah-ahl WhaT q& ! o
(g, wreft ¥ WEwTE, R0&Y, 9. 9%E) |

4.9, oYY Femr TUET TEEG G U AW | cugutey Sedr e afifaarg
T, TS, ST Se@ahl SHAeAT T UoRd qghed T EHEr Uer | |
A5 0T ATEAAATE SAATeTs YMET ARl Hel T TST; TSa-AH] AHeE START
T WA oaEdl WA, AT &Rl [AETEdT A wrEadl G, e T
T el T FEE AT TS GG SArS e Stedl AE i STesT U
e fompma wfufaers et e aran, [fEY, ggm, e, A afs forsht
o Al 07 | I9d W qUST THAWEY 3 IR L O AAITdarH gratad qiietehlers
Tao Saaedr =1 | ST UF Aeaiiden] T EA Qe MR, 204 & o aad
ferht R AEHTeTsa (AT AT HHT X A= 13 A/ e |

79 ForamEeder e, [ig, gt ®¢ yfaeE s the ~aad § Ut Lo Jarar T
T AYBHAH . I A TG T AR A TIE T AT TS FANT B GBI HT KO
TRt v, 3 Wi e fhegwn e o deEr | caEd B A sad aeamed
T HUAT AU WHFR A-aiids avag Haew, Sear Fwm afufa, s Fwm afufy
AT RISl Al FeeEaed 1 €Ol SeaaT a1 SEd T adqEed g
ATIIH § W TA TSIUHT ATEATHT AFY AhH] &4 a1 TIFAT Ic@T a1 3ed I
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T, SFHT TAMZA T @ =] Y A Ie@T B qcblel a=g T forohl Aaqan
ATEATHE AAET S =41 | T Uiy AgUHT AAae MHhidd Adbl @t
T fohl T e FEw m|edn (FaW R90) T A8 TEeed [HHI Wil Se@aat aaH
U THRH! TZd a8led HTH T4 |

U.R fw. Rog3 ufger e s aur sy

BH. 083 WD TGP TRACTING SIHTHAT A Fgahl HHAT v AUHT T
AifRTE @l WUt Aided Gt Fafr T qEa THe wger g B | Saer
SN, ¥ R00R 3 2003 H H=@ qUH! afds! A Tod HRE W 78 aex
(Upreti, 2006, p. 258) | LA AT AFNHT T 000 HI ATAHA ATAR IH AASHAT
£l QBT T TAATIDT AN /A €, 30 (8 @ <RaU T {90 (Kantipur, 2007, p.3
as cited in Kandel, 2023) | I HHAT HUHI TACAET 9 g, W&, @b 7am 3
HAT g3 Tl ey | A9 HEA 3K a9 weeee 9u, T e et
IETT T MRA FHET A g SEaerH [ | il USel SaTel Aua]
ARPIIIET AT 567 a1 Tl A-AURugsh! BrATCadds] qe e | Wbl Hae
058 FRPT 9 A WA {901 (ARAT J&IE AHIET [@€g T TWHR FHT, R0EL) |
I el SX &HT Se@ee T WRA T gfteee < |

Ty WEATE, A qur TER e [ 2080,/3/39 T Seke g,
e, SaEEHe] SUaedds qFaadl Med STAMidd Mid 090/3 /3§ TTd U8 TRHT
gferraTarg TR T a9 FaEEawT aie s | @ R000/3 /39 B gEEEA

"YIHTdE GId T D GHTA, Sc@T a1 e ANAAT TIH A AR
AN Jeaieh fofeettel. AT [Sealli= TeehT Wihide §id T Ae-h] AT T4 BT
A FHid FIAFH qEheld, JI6 a1 Ic@A T4 dichg Al [Far qraa-e &
YT T AUHT ATGRAT IEE/EIA TRUTE] WA SFHT Traleed eiig oa=ee
ST | (a1 4. @, 3090/3/30 BT FAHAAT qUT A-ATTEHT FHorgene
FEA-Iq HATIREdAls e dieael Tl qd)

8. 080 F TUHAT 7 AAHT FNRY FETHCARFT 9L TN HeWRT SAa1e Fegafedd,
AMAAT T FAEHT qERATE SO AT TFEFANET FHd TANT I gl HHAMT G, LT,
YA TN AAH Ie@TH, THAT T €q29 a7 @A orobt T Prlel TEhl IJaX
T AR GRT TN T &AHT TRIEAfaa Jomear a84d Yfasd J@R T JXae. qeE@ad
e TUEHT Wbl IcaETea ¥ JaX | AT IR WUHT el saaeiia—agaa
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T T | SAAEANUHT - GEEHT WA A T AET FH{GaE 4.8, J0§5/0%/30 Td
T, ST, IS TAT AT Ic@T, Fghad T fager FHawr o A-Auiog. afaras
T U GBI AT GUBRAT A ATeaers Heer [ | qeqesid, dedbare AT
TPFATATS GHT SATTHT WY SaeduaT-9aash! Mhidd | T arad affae dearaes
IEAT § WEATRTS, X TEHT &TAH ALTAT T WTaa U9 T Ai9g awgad e
TAIHCAAT SUGAT TET =47 | 67 TGRS Al Srefl ae Tashl gaadsra
UREHBT CIASEIIFAERT SAAT TICWIT AT Aacish TR A&, 06§ ACHET AT
iea GRS A (Ferayare AFSHLaHd 64 JuTe bR gd, 30%) | 9
YiaETars qared AETaae ARAYEE Sablel g T SHRIHAH] HETH GATH
foruz ffaest =Hwwr e W g |

R.4.3 .9, Ro6R ufgsr e Remasa aur s

@ 003 AEH 9.5 WX THAB HFIA BT 4 A@ ARBIT X T BRI 3
BB BRENHT TN WITE® Wbl | G0y AfdE fd HRa a6 aiieh gax
FER T (NPC, 2015) | MEFIRT WoHIUHT AEl, T, FIEHT TRE® TAHIT &1 qH+T
TIEl HAHl T T A SIS AU WHR EIE Tl | Gl AT
TEAHT HaTe® HRA-HRA I A1 AYHGHE WAGAT A9 A-Edar 96w ffed
TRENEETs AT | oM, SHeec @l T 9T IAANTST AN TREHR & A8
TS AT bl AT | T U bRl fasheqifed fafenmd 9@ (technological
lockedness) st =T ¥ difede® 3 WEMY s@ae 1 a1ed WU | Ub 9eF Y Ar@a
BB GXAT WaFeedl qgrar =t (afn i orher geir afEnT € | A
STOHT SIAT EAfet QAT A AT ATETHHT AT ATG o T Gt bl I =1
SAfchah! 98T § B 9 eravwal adl IRag (Rawal etal., 2021) | eld: a9l ¥,
TS, FTEY, ATqarem et AT Gl AaRe ANTdls Jec@dia €9H 98Tl (Nepal
Rastra Bank, 2021) | Feld: TOGah! Y&l A AT Y AUSTFHST L&A I T |
A T THRS A, 2099/03/98 A1 35 Feara fafirs e fr wfufa T
TRl SANTCHT SARAD] T &1, TTHT TATIR T TaT JUTRiIelTs Gaa=eiel TaH SHRgHaot
AT & HIFg 9 qeeTs ATarau SRE & I AT | e WY qs HereT SRen
TN AT TEASH, J08Y e AU THR A-AITE [F.H. 206Y /0% /0¥ A
T T AN TAT | AT AT

Jel@IT Uidael T Tl W AT U T qoead=al ol qard ge@e,
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JEATE T GART R gy Qs i G Jig guR T Bt n
& @ AN AT YAAET S@UHT T | AEHT WA AT T qHA BIEAE
THI TIET ATHE g | a9 TGS qard FHeAl JRTEHT €A A HHEr T
e RIS RRIRE TReg | (A TaTE FFeH@dd [Feg AT aiahadd,
R0GR)

LY frE. Rouy ufgesr v Reea=sw aur v

YHEFT AR S HUHT AR G, e Serh! GgHiadar T s asl GO
U SEEEE T GedHE] SRS FEedl | A9 JAfH agHi Gqgel T 9
TS UA, 0¥ W T | @, 00y T HamEty agHiT SR aeed! o
fReaT IeeT T T TREAT oA | TIIT T GHT AT T Toledeh Hid e
THT WA T AHe qed i Ao Fui e ge@ § e |

A T T BY 3 TIFA TEHT FEART AN il FedH0aHT d T Faars aged |
ot TS o aMides MW F@T TWRATIHT T SIS A T4 T
HgEE lHY | TN TITAT AT GBI Fo=eTahT AR e ATIRA i T
TS FH U Hifcss FHT HEfers s S |

TET &I eI g, [E, Sqae! AN dd S T had: goll 93l HEl
SANTEE TSoTClTHl G ALY, 6Y GCATHT SIS GouIe=al o | HaTervZeT i
© T FHEEEH ATEG T FAF, 2003 AAHI AATH GRS TTEHHT G AT U
BARAET AG! O IANEE ATAE FEATEFE 00 ATARHT A0S T T
G (Kumar, 2022) | Feld: THAF AAELT J Gedlford Foedl § | QA =Y, 916
TAT HYL &7 Jeol@d Hdhd THEEE SR aTeidhl g (ded, 305 9) |

YT G Feqiid dI qEdl e WE F qeel B T et A gae
FHIAAT AT T AT EETSAHT AN AN THRA .8, 008 AT I, [rEl, aregan
Jeg, forshl qI1 SAFRAETedl HEUE, 08l S T=T | HIEUE, 206l @R T
A & G T ol qgelrs qRe = |

=T AT AEHRT R qrft IRa FErl R e smr wrer w9 T A
(A, R0Lg/0eR) AR TFAT | TANT FEA YT I&AT T [FUGHr qared A=Taraqdr
=i safth a1 THEaTe AT AaT 2T (008(-WC-00%,%), 0(-WC -0900), 0\8ls(-
WC -0909), 088(-WC-090R%), 0LBB(-WC-0903), 0B8(-WC-090%), 0L (-WC-
090Y), 0B8(-WC-090%)) T HY T AIAA GIATZHI HHAT A-dNH ATSL UL IH
RGeS qebrer AFAT | Ik BHATH HATAqH! GAUHH FAATEd TTH G
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FEIGHT (AATDT HGET, WAl T HHAAT AT g qgu faenidaem
fAfifer BTAer e coeE AOEEH HUE] F U SeTe gg, I, S
e Pl T TG 1 T RS, Gehh e, Ghie T e
Yagmefierar THAeTs R T Joe ¥ GRET Fahme® aRera T a1 Heiehl
fererathep TS e T ATATER AT TR A Hersd LA
el FéeT SAMGT AI3 EIol+d qETeeeh] JUNT Fgal qalel =al aged T
IS A€ & @ﬁqﬁm ﬁmﬁ,ﬁﬁﬁﬂ? HETIT YUITeA! (Geographical
Information System [GIS]), ’HIe IfFag, SARE TS WegHaE TIFET STIUSHT
TAMT T EAHT AFF! FHTEH ATATAHAAE Firgd T LT 98 el T8,
PR R 0 gRRTa T TEET aniee €9 RO YA g e
AEAIH T AIFHT T AN TAEA A a1 TA BT G g3, [, A
FHADT WHH AT WA TATER FHVHT /A FART g 0@ T o=l
ATEE TREAAET T ¥ ATAET GETH TaH7q T TARHAadsh! THEsmeT
= [T T AERiy GEAs] weadel a9 T FEeE T s |
(FETEWEIE AEISHTAHA o, U qCHLEAA, 209%)

TG FEEGHT YEfeld WSS [, 2000 A% U AR Ad. R0e% AT AelYS
TN | T e 9N EEed el T Ed! Wieiel A A AETAdAT HET AT
T | Faeweed! AN FRIW wared FeEde 205 AN 96 T I GaaAers
@IS T BT T el quf 918 99 059 WG 30 T HA AUHT g ("G, [E T
AT IC@AT", 105 Q) | ITH AHISHSD! AT FHHATS gal THIHAT TarT=g [T qefien!
Jc@T qA1 e o 3 qerderg faameadT o Mear o afeies! = sfaeg |




AT AT FlaaET: FAAA T (AT A 7 T

YT 3
AT qNGYT T SVATHEEH! AN BT

3@—vﬁTIT FHYAT FqFAr 3@ (sand mining) TR R = g3, S ELSEIR
TRASEdT AT AT IeEAAA a4, WHE, B a1 S Se@ad IR Feptierd
@ e g 948 (United Nations Environment Programme [UNEP], 2019) | SaR
I A Gl B et B afq Gaaeeer afaser g | A e dara |
TEEAHT SAHT TANFT ©TH IRET G | TIh TEASHT AT FEFH A
Tra! A G cqaedra b 8 QAT A HE Sdeedh! [ e
T GERET SHIAAEdsHT Uk 81 el T, T T9 SAeTs WAHBdar @ g A,
TEHT AN AN AeTaTe® TR [ SHaeq TS I GEeT WA g (UNEP,
2019) | 6+, WHlds ST Fe@=hl & gl 9 8T THREEH! @ A Hra
TeTs 3B RUET & BT | IR TEEHHT AR HX, ToTed T o IR TRBREET
G T g AR yo Iy go ufded REwr R Wbt g | e, e g9
G AT TS TR FeEeTe TAMEAHT T §g | 1, SeaTes B
FAH FHFAGE AT TFHT BRIEAR IHABI YO I 50 Faer fGear q&q qdr dar
WG AT @9 T (United Nations Development Programme [UNDP], 2018) | S/l
af i T FeTsH Hifce TETER i o qHaiers At gersd wrebts wrdwh!
IS FHTaXdl W T W & gl T aear Iedaeie Wiahida aArdreurdr 9=
o Wicibel TS RGN T el TATET Ui cafcish gwe | el qi AT &
Al Wieel X Hewauwl g | A 9 IREH AreEraedr (HAfT Gl Jeaneb! dee
T AT GrAerg T ATAEROEA SIS N HUBT YA ST e == TRy
g |

3.9 g qgEw

ArATTEdr A A IeEaTRl A dgaias ol 9O AR A SR
Je@TTAS UgHS Al T | UgHh! HeA B WA SREEHAT Ugel Bied THUHI
TEAT T T HERed! Wed AAF 9y T FAEaRaE .eEr g | 9w A8 99
R09Y H WEd FEGEd T WA 0Y¥Y EEAT Ged & g AJHINT TTagedrh
feean, T A Ged S ATEvAE U i AR ATAIHACS WA T <l
TRT B | T R09Y AT SRS AT THagEIHh Arer fEar qoiq ¥ oad /e qecH
FRREHT Y, 7 T 1% 0 BT TATEN TR 0 L AT T T R0YY TEHAT ATHAT
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¢ T2 A AW FELAT AT G (United Nations [UN], 2014) | TEHT 74, T 20¥Y
TEAAT G A L0 HAS Ay el a8 e g | 91 AAHT ARl q BT Y0
FE T AMAT HRA % FHUS AE e gu FT8E § (UN, 2014) | T 2040
FEAT fovel Sagedr®! &5 Hiqerd Gesr el & s A §9 2095 W et
OB ALTTT Fidagel THT g (UNDESA, 2018) | T« ATAHT TRTHT T 033 HI
TRATST T R030 TEHHT ovd THASEd & #e KO HUT T, T 0¥ 0 EEAT &
#H YO FUS T T R0E0 AT Q0 & YO0 FUSHT TR FqUeg a1 3900 T fEer
TEH AA TEIT T g (UNDESA, 2018) | 9t AqUTash! 98d Fugedrs digaadi
Aifersp qataT dfy g duRerd gre, T qEAT Tebfeuss WAt e g et daedrr
AEF A ATCATAT AL ATATTH AT ICGTA dfg §F ATHA Feo T abegg |
AT STeTATSTEdT A Al Se@d e S FIa qur Saeaede ggal ANt R
SOl 7 TR F |

Ih AT 9T TEAGHE AAER HEFHA (UNEP) o @S Srash! ema (UNEA
Resolution UNEP/EA .4/Res. 19 on sustainable infrastructure ¥ f&7T qafa® (UNEP/EA.4/
Res.5) TFE-dl T SHISH UEHT UGSH! "qcadl IR ST [ASe®d! ALqIT el
FAUHT T | A SRA TAR U Yiddgadrs UNEP o @9 033 ¥ AEm T
e et Widaa A fSUT JeIe T O (UNEP, 2022) | St Widaadel Jeamar
IYTsY WIAHEY STATATS U I Hdesl ®TaT 8 geiss q0 el WHids g
fewet 7 (@ferT ) |

AMAST §: AGATHT GO GHEAT GHTESHT AT UNEP 10 RreTia kgt
o Trifa® goa

% e ge

1 | rgErs wETawl e dEEE YT O ¥ EeEeard w0 FEar g
TEEE® T TREEH! ATIRAT TAgR AT Rl GgdiT T Ud WHIaE
QIAHT T TH AT T |

R | STCERT YANTATS iR T Ao Aebfeqd AT FANT T qhen
TLHATATE Fesl T GATALN FASTE™ ¥ TIGHT N G¥ag €T AaerHr
AR FRHTTEE FHELT T | AT A Je@eeTe THfEd Taarash
AraTTeTg i YRR Ferhes! faEEq s iy T 3w B
FAGT F G TH9 |




AT AT FlaaET: FAAA T (AT A 7 T

THIa® ga

ST FANTETS AESTH T: IS T T IeAiah siehT @i
BB TGIAels UREdT T qhebl Tgiaars gae aaraqaT |

Y | e, TR 3 ae aedfeaiad T e @ T w98 T avhers qae,
FEEAGA T T FHAT T @IAHT T T Gabidd AaiTd qdr i

EEAEE qFFaT T |

Y | @R AER T qEAiaeT WEh whd UE TYd TR SIgars
GIAHIGT T T qg= €AToT T |

& | ToE T YA e aREelt Mo Ugid sesast A A Aaeed]
FFAZHT T AT T T AN o Foeg s |

FrAET G ATHA AqA A T AT HIETE SIS |

c | gFE UEEH SO (Ao UaH SIATeIe aedl O T deqeed
FTATATS FTereeTo T8 STeqaeh! FANT USUT Aleiehl LTl TAH, =6 1 aTels
AT T |

¢ | =rEna G wie et e, { T e g aue 9w SeE
Frqare 6T T FEEER. T T |

Q0 |FHT Afaly, ST @Uq ~IAHHT TUACEHT HeT FATEIHLT T FehTerar
AT FAEEHT Jad= e AR gumefeees qeafa T b et
AT THRH! AfEeDH TRII T |

@rd: UNEP (2022)

I FRrE SIS EfdE e G qee AT T B SEere thd
T, TRfEaFE Trdliers el T, o9 e, Rd Hueve UEH U
AT AT TMUT T ATEHE W F (UNEP, 2022) | IH FHAEEE Ao AT
raviiers B T eSS geatar afd | Rl T et @ar g, 99
AT qHT HFAAFEA T IJUIH g g |

Iy .d‘ .a{

ERBELE I TG L)
WHAH A TaH ATdrERT ST & Sl ST Gctel ger o GXa dect

"For the urgent global management of marine and coastal sand resources” AET ATEH
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NS T T | A ATE SeAS Giqers oty g § genear odl yan
B WEHAH ATHEID] T Fd ANH G, T AGAEHT [@6g TN WhH! Jool@ D]
g | International Union for Conservation of Nature, (2019) T I Ereibrakaetil
Ic@T TET TEI UAH GEEEAT aTal I gIeg T T8 WEHaE FANEE MRS |
AT FeGTTHT FHIT FS AT HIATT CTTEE o EGADHHT Gl A (T Teqaror=2
GIAHl 99T SRl HUAT WHN g | W, W A A GSF HATE gE AU
T ARt qASTTeelrs WeTer s redT AT T@TIHT AN Goa AT Tl
(International Union for Conservation of Nature [[UCN], 2019) | FITQ, ot & qur o=
AABRATCEEETS AT ATGEH FAH] 477 [Hehougedd! @el T H1 Tdegs ©uar
e T A TN G T G G THA Se@elle A U Aaerva T T el
T &g M g (IUCN, 2019) | It6 IRGyaars gal s e arcars! e
TS B AT AALHT ART T AT THT AFAA AT ot g, T IR somag
T G A [FoHTAT IH GO [T Sag |

3.3

I G weweaT Sl i qara e qen el @ T 39 € | 9 R090
AfegT HEl AUH A THT AR TN, AARHIT TUH! AATEERHAT FART T
w=aT A P, T W R09& T U AGHT A FA TANT T ARATER] STeqEre <7 A
TS U T79 aaal G @Ta I3 S a7 WX Aesesal @t g (Beiser,
2017) | ST Se@TAHAEE A5 FEAE T 2,%,0 TNHH! F=ca A+ UL aArqar
R | qeeead FEHAT O T8 Ie@d T, T FET | ArEasEd T aHedr gq
o1, T 4 BHRET U R fhe IRl A 3 iR | e B8 FAdrers ae
YA TS TAHEAT 3 Afd T | e e FEare ae@r Ie@ T Terd {2
e JHIIT 9T, T g9 000 AT A THR ATed WU A5 TGlale areal Sc@d T
Sicierrel TSI | Held: Je@abdige qAEl qelic aHl T Helene 88 a4 23§
e ferd Fex arqar Ic@a g Tl 9 0918 W YIS Us ATl T@IUah!
g (Beiser, 2017) |

FAQ: HH THRA G R0 A | A AN R ALUTHI AL . &4 A AT
REUI R ®TJ7 Yangtze River Protection Law of the People’s Republic of China (2021)
W T | I BIA AT &l S aeqal Jeaaebl AT T ATAIG JOledt ]
TWHN G | GFag 41 G SJaedmaT e a1 T THR a1 H13-l aeH=al AT
AR foRTer Arear Icaswt A [t & afee W Regswe W, e aafy
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AT T IEAT & T FATHT Ic@A- HATS H0g T o Areqard €Ul g | Icd-
T =AETd GFaIg MbIae ATA oI qas (Art. 28) | TTEHI HATAATH] AN SAH
foTer Tee FHefae Aeaiias! TNl T el Sth 74l JfT &= T TR T
WAEdHT TFag [TanTes IEaied T4 H1F THIHd [SFaar difeusT & |

A & AREAMNA FISSl qT@ af areal Hiideell Tedhl T TRhReed ¥l adl
TSEES THfas qa7 e Ao qUediard sty THHr i aEee are,
A Fafr T s sqaea wRa Few (green development) STAERUMDT AT
TR T SEATCHF TF€T 56 FITH g | eRd S, Ao fafor am, 5=
ETAATeRT A T et YANTers Grednied T SEHard o diebebt g | el s, {d,
T[IET, TRATSEdT WY TUSHT AT TAAT T Jo=d {HarsT 99T 3 (Art. 69) |

I BIAAHT TEAGHATS ¢al, A AqdTD] Agal ART T TATAE Ic@Tel T Fal qar
TF BATET THIEEET A AhfeqE SUT ARl AR Y g 9 Sy |
ATAC Afers Ic@T AT A1 T &7 o1 GHIAA IoEAT T GFEag A e
AT BT TeHI T RIS, TRBTIAT €I FeGTAAE FHUF! THH TAT TANT HUHT
FAMT e, 77, SUBIT Fel TR T; g3 TUIHT TEEA T 0 UTHT TG T AT
T g T A AT O IUaT Wy W Rl Aeiaad @Re T Wa e qaieust
T (Art. 91) |

IH FTA WHAH Gid T e 3 g ga g ARG Y aeedrs
fefra TR ERa fEwswr e Tafud T Enm g oo e aisa a9
T ARG AT JeEe AeaTadel 99 2039 B¥Far 39 o1 9 TRl Wemaa
el wrgd= fogud aeqee®l T 033 A WEHdd TIAT Je@= TGS st
(TENT ATATEH) S FAEL WD G, T T (U /A (a8 [l T a3
AT TWHT G (Yee & Guo, 2021) | TEHT 9, AT HTHT AT FHaHTsH! o] & (Irwin
et al., 2025) | AT JH HIAAATS Environmental Protection Law (¥ R09% AT Femifere)
T Water Pollution Prevention and Control Law (¥ 209\ #T HeMfdd) T aramaxei
FIRAAT T FEAOAEdl Hed WEda UHdd WX 6998, (Yee & Guo, 2021) |
TR T T el SreErr Sie REEd g | wad: aqaes e Seaed
Soel@- T EIAT ¥ed ATeldhl qTal A Ae9aAel T4 It G (Wang et al., 2024) |

.Y AT

TGN, FETA T WO T4 TOACEAT Te aTcdal @rav HRA, e I agiTara el
T AATABI AFIHAT TG T FAewaqul Fqehl AT o TRUHT F (Pandey,
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2021) | U AFA ATHR ARAAT T 1240 TRg 92,20 et Aaferdr sregar Jega
FROT & @ WG faeenfua et 70 (UNDP, 2018) | R, AREFHT, FHFeSarsedr
FITAT WA THEEEe BT Ie@-TT AT FoaTer T T, T ool Seere!
Rreume! Sifew Fers™ 25 (IUCN, 2019) | 9RAHT STl Fes Ie@ T+ @b a€]
21, T AN g TAAIE I g FHEHT BRO TS THEe®e! IH IJea-as FarsH
FTF T G (IUCN, 2019) | G A1 AT %71 T SFBIIEERl Hecaqul fGear yuahmer
2re, et agnied RREs! Ugel goil ¥5ed Wahidsd i s Ioa, setaEd T
FHTACSH e § T GgHied AU W G | 28 ATER 99 2095 IRT 2039
fErrer i afET s TR TETA SeaaET HRA 3 @ 6 B’ 9T 3
HEAT WUHT 9T (Pandey, 2021) | T8 ZHWAT TG TN HFLEHT STAWTE STeqal I+
Uh TS AN e €l ST qeeadiel €9 2099 A1 g% Th! 6 egard oK
ARARER e, T WL HEAT ITHN G FURN T ARAE G T | AT FeGAAEE
A AT G HIRAT B q T AT Tl SRR FRIEE TG T ATHA
TRUHT § (Center for Science and Environement, [CSE], 2024) | Wﬁ o
AHAH! ATHE @UIAATS a1 ARTHT FiaaT 0 Fieras 2 arar AEea® 98, T aqeh!
AT B a9 9 UIAeashl & dieied! g ¥ Hed O agal HAAT g (Patil, 2024) |
AT SRl e wfer § St Tt WAHT YRR caeerers gat @ q
G TeTd s Faaasr AR a7 J9EE © o Fead WHRAS [Uhl g
(Bhardwaj, 2022) | TI&T SI9€Y T4 &S (HIHT UaH STERTT AT RT GgHIT GO
Mines and Mineral (Development and Regulation) Act, 1957 H_ngT TR o | et
T FHAA! ATEAIH GG T ANCHT G | IH HIAA Aqal docll Tehl @il Tl
g ¥ ! AT T yemate et S e awerar [Juet g | ar Ul T
3 W IRE Fe@ T T A AW e e rEeedrs A 1 9
U I59T bl Soold § | THIAT ATaaid T9d GearghTava-al sqaeal u qamaet
T T AAHT AT ASTAdA L BFCOITal HH SAhae Ic@-- &l Ui ardqaeid g9 eE
TEAZHT THT IO AA I@TT T I3 Aaedql AR T WHRaTs AR &Uh
T (Deepak Kumar v. State of Haryana, 2012) | St &9l TR gomelt @R
FAE, ST T TEEEH IRTEH Soci@H I Tt THIEeTs qFare T AFAaHT AT
RTerdeT Ul 2l |

G AT EINEL SISCREIE] WW%WW SR Enforcement and Monitoring

Guidelines of Sand Mining 2020 TEITHT UM W RUET g (Government of India,

Ministry of Environment, Forest and Climate Change, 2020) | 3% &1l sand mining
(STAAT IG) I ARATTNA A, T, GHE! A a1 GHa! &S] W ATarauiane
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HeIA @, a1q, FHICUHT g3, Meiowedr qared Mepted a1 gers &1l Heh! g | A
EECREEIRENEI L R Calkal 1T Ministry of Environment, Forest and Climate Change o
¥ 09§ W W T Sustainable Sand Mining Management Guidelines, 2016 1 4T
(&Y A T A &), AT qTAT A, Gl A &, UG AT Wl T &, Toegt
T eI ATAATES SqaTh! S Hebl g | & i wrfan sreen, frdrear e
qrfieR! WA AR gge Metedl, T So@A Ui A A1 e g9 AawdrEr S @
AT TAIBR T4 AqaT=a AT et Bebeqees! @ T FRTers Jreare T+
i ot 7 |

TI ICEATATS AT e &7l qor arantered gieer Sredar, wafaef gomefisnt
AT T IO AEAHAE &l Geqard T WP ardraRy SREvH! a6d [fua g |
AAHT T ANTHT SATEAHT AN U [BIAbT WErber Al o T IcAa-shl i,
A T WHT AFTH TANTHT qfeae T, T FF HHAT g, ATSe Morsrear Fer T
HTAT GART @ BEIRRIEIR) TaHq JUHMHT TANTATS A-IaT [SUHT (Sustainable Sand
Mining Guidelines, 2016) | SR Geasiar, ATATaRfia TguoraT fFamaems 2= National
Green Tribunal Act, 2010 <1 Tlﬁ'@ g, a9 Iraiia @l EREM T 9SS Polluter
Pays Principle siaer¥ae T4 afadfdes WRER aAST a7 Wad WHl § (Sindhe,
2017) 1

3.4 g

R =& e @ud T A9 A T AR AR e el 9 e | aEe THqe
FROT THE TR AT AT AT 2 | g StHeet awd T S At wé
FEG WUHTT AT WHT 99 TaH G UHT SHeEals JHTA IR0 T GEanT T
TE WhH! GO GEqTE FAAAT o FA A (Lee Kuan Yew) o & 9%&Y @1 A
T TWHT BT | F 9464 W TEdA gaT HERal 9w fAha Y/ ©q
fFelfieT WM 9 R09Y, ¥ AT IHHI AR © 99 9% 3 helues T
foRI (Lamb et al., 2019) | <1 9 T T R09% AT FHFHT AR & T Y TIHAT
© = FAMeT TP g T T 3030 W BEE & [HAlHeT AHABT &R ST
A& [ZUH F (SG101, 2024) | FHGATS SHAHT @ ATSTAIH] GOATTAT SR
T AT AT AT FANT T | ;. GHGRT G TS WA TFen AT
TEHY e fea (east coast reclamation scheme) =avd EEic e B E L R A
R ¥ SFIET &% TeSdls G SIS HHAT MEhd! il TN =01 0 59
T AT A iR, e HeEe A T e | 99 A EgH ardrEko
FEHUHT G 099, 1 YA98 ATAR ATGATHT 0 TiHl Fafear fgamer Gawd
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E=RT SIdl ATe AT T, T A At RRer K9 A 8o i W, T e
U TeEEae A WH B (SG101, 2024) | 9 FHHAT, T 3008 I 209§
R FHrafeamae /g0, fafems ¥, o9 T wmarae je fafkrs | e e
W g | qY e, weian, Rl e 2eee @6a W S5 Aa
ST ¥ R.0& TR 7. e Ad Wl RGN THRET qAEHT QU g | Ih
TAEH GBI A THIX TG TR FHTAT T8er AIAsH! TAST aTars=a FA{
HAET ART T oS Eededrdl ®9H SEUaT de IINE Teg d<, dal 4= oamas
BT A TR, FTArES quhT $Rawg | fFAfE, arar e qatawr sratear 3.6
fafer 7. 27 T TR R} e AL T 9 RemRes Fert W e

qEATEHAT afa=g (Lamb et al., 2019) |

3.€ FFAURT AT AYAWEEAE ANADT A B8

@UE 3.9 I 3.4 A S MRS AT IR T INGYAT HeT TIH ATAHT TANT
T g8 A9 Tv@eid AR AfeEdl SEEE | A TRATHT YHidH Iuase A
raviie! T ATUT TACHT AT TGLT G, I AITHT Fea@a Ui WEeah! 5, Tam
Fe@ T A BT AT IBITAT 5 ATl HZEh! g | I, STefars = Haior i
AT GG | 9gal § T HEEer Ui sAuE T | SAME Jeaad T algadT BRI
BT AT AGdferd TUHT G HH A4, A, STATER qAT B SEHT e aedt
TIH T AT T ATAATAHT GCEATEA AATATF W SAAEEHT S & T
T | SR AT AT A T4 A Se@"T T 3 Yiaa=y @RI SAAATD] STLATHT
Ihfeqds WIa A STANT T Weated T i Ut 5 99 9ol 9N areqarh Hebed
@ro T GG qol e@ee THTE ATaraoie Jara qeaigsh T5a- i et g | i
fepmE®! i SRS ATARE AN SUME TEH! aAdh] AN a FEdr icid qard
STRT g 3R |

A=A ST AVITEHT ATIICHT, qTeTel TSt (AT AT qaieeordA S
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