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ad:Du Boys Law and Van Rijn Law

o AT I W ATWHG WRTHT WA Du Boys Law and Van Rijn Law HTER
ATET TNTHT BA g3 Law ITER YIH Qe Wideell ¥R (Up
Stream) T decll WRT (Down Stream) T FReax To#r &M, gl qor arcran
ST B TEE; ST AW ATAEk] 3 WEHA AfdH WAW g g | Du

Boys Law and Van Rijn Law YIRT & SREYET TWRUMCTHT Aeaiid I
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INTHAT 41! 3 9T OIEHT dlid BTad! AR S0 Wiaerd g, [er aar
ATAT ATdel WRT (Up Stream) &1E F&lel aWTs A HIEEGHAT TFAT §1E |

. @%aﬂ“ﬂﬁaﬁ 3, ¥ T Y A Du Boys Law and Van Rijn Law ¥R T4

&, RUE r arqar A g A WAl WHIuE! g |

R.4.9 € ¥ (Bed Load)

= ~

AH] qaed! deddl WRR] SMUE <13 &l a9l Wi &l 5= qe1dae a8 s

o o

Mg | T doall 9T (Down Stream) AT o€ A€ @M1 T Al ATHRHT U5+,
W TEST Aidedl WRT (Up Stream) W1 &l AHRST &M, WEl Al TE+g |
AT SFAT HOT FET g ASH! /AT Al HEd ¥ HUded TAET g | ol B

o <! Widead AW (Up Stream) 1 SRR ATIA 4l =g qaTdien! fararoar
o EIHI FEEHT MR (Slope)

o UFIh! FgTaah! T

. T s d@en (Geology)
. @ @@ (Morphology)
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—— [jssolved Load

— Suspended Load

= Bed Load

fr 3.9: T g e W

I9 o€ AieH! W Du Boys Law &1 7 d79R WMahiclrg | a9 g9 ad J&qd

TRUHT 7 |

qs = ATo(To — (To)c) Where, A=——— O_S;Q
gs=Volumetric sediment discharge per unit width

(To)c)= critical bed shear stress for initiation of bed load
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R.4.] ¥ A (Sediment load)

YSHT IS A TEIHT dgTael aNMUT <Al q-a {g q90 sqaee gl
g qer arear i AR T A Hifes o e | TE A€ el qe
Van Rijn ! g7 d7aR FaHiclg | 9 a0 Teqd TS 5 |

® CWs+ES E=0
dz
Where C = Sand Concentration
Ws = Partial fall velocity
€S = Sediment diffusivity coefficient
e c/ca=[((h-z)/2) (a/(h-a))]ws/xu*
Where,
h = water depth,
a =reference level,
z = height above bed,
ca = reference concentration,
ws = particle fall velocity,
u* = bed-shear velocity,
K = Von Karmann coefficient (=0.4).

o

TETHT STFAT AUR & YSIH7C ASH AIAT Als HEd ¥ FUaed JHE Ie |

o T I UEHEl G- FEd GaEh! GEF A1 qRd A Giedrdl 95T e

ATTHT B2
o &I U URIHH! A I, TT AW WA, THAB YPR, FATTHCHDI
SARTRT T aEafden! ocd

&= 7= (River Velocity)

T R e (Geology)

13



ool

CEPQSITION

VELOCITY {cmi's)

0.1 a1 1.4 13 T

DIAMETER (rmm)
B 2.} TS q8E AR STFAT WU JSE Al

9%



R.& AAETNT THE HeAiH M ANh! GHT T Aeqdq Tl

R.&.9 HT

AT AREYal TWRANTHIHT aer 4. 9, 3, ¥, ¥ T 9 W 99 anwdr =&l
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ER nfafafaes Q AT
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1 TE AL,
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R.&.R FIAA SWE
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3. A% g

3.9 Toof alie! e (JEqTEs/HRG Aeqa)

T Al FHE AAH, AeAAH] Hecdull HIHeEe Wed U @, AT HIaAr
TAFH! AT AFHR G T, DA™ T AAGAREH] [Fa0e®, A
EAD] BN T A ALYH, ROCeed] aHen aHeEe Teel | augH, AdTH

aravgs Secondary Data Necll da WeMTT WHREAAE THdd RUHI &
W AT S wEad Primary Data TGS IO AEIIAAE A

TMNTHT 7 |

TETTT WdAeeh! qAIHT HHAT @ aara<oiid qar arieie Alde qedie qar
TEEAHT AAEe mjcr Environmental Statistics of Nepal, 2019 T '{I'@'!T
ST ,R0EC Bl qH, TEHAT UL B AAUISE, SHBICHTHAT Wbl ST ql
A B Tt ey gueeet aedie ATl Gahel qon Feaae TRUH 5 |
AT &S] AR T T ToFarhl 0T AATT TG AATD G
Ahae TRUBHT | TEAT ALATA A AT SHADHT WF: Al Aiidd, we,
- A1 qer qieplas ardaEig vERaf afee TRusr T gEwr 9y
T TR (A= GHIAT AqaraT ThT Wid, Ao, U, How, Fefeeer qon

AIGUSEEH] ALATT T ATASHHAT ATHUA g AT Tl B Aders FHd

FHET TIHT T&A TRUHT G |

3.} ATAYIF qSUHHT e/ TIeRTT AeqaqT T HQaor

* . o
AT Hifcrsp, ok, AATH- AMhH T AEPlad AAEQUHT AT AEHK
HHATH] AT aTdERul &9, THSNTET T 9T Sl 9eedgedh (a5 aleilel JIed

EAD] AL TNUHT B | &5 Telesd Tegel T auqcael gied &=l = ferfea

N~

* . .
I, Sifad, AHTG- AMd® ATERTS! Grerad qedi®het dhad TEh G |

qL




3.3. Wf9ET qUR &l ATaaH I e

YA AT Aida q91 TS Fagd, Wi qqua T qreih- AT a9
AEHAH ATTAH] AHT TS b T GFerdid qRIHEEeH A9 T AT
ATHT | TG e AT TgoNdee T Gehadh HHAT A7 AHN Biae
T AHE T TAEH GHT TR RS G | ARSEGT SFhe® T P ad
ATGAT ¥ AT FHELT RIS F |

3.3.9 Wive qu e dEaa

AT SFHT WiH a9 F=aiid AT Sdae Sloardd ST SRy qar
qAi® FHAT MRUH G T AU G g qad GAE Hediwd T4
AAENT THE Godie WaaTd FHEAT TNGHT T | AT Cqeldl i
AATFERT AT AAHT ford wqema wega= (Walkthrough/Direct observation)
TRAT | YA AT Tl i eaEhl Heqd e eam ¥ 6 Seord

RS G | Wi d@agd d=avia e T TN T G TR F |

o SRR SEear (Physiography and Topography)
AT Jeel G SrAdT e Jaedl avaeel WHaHTaHT it gy e
YT T SMNThe TFaTETe WH TRUST 99 TId AeTIT Whd  AqellbT
T W IRUHT | A, GIS Software H YIANEE ATASHT TOAHT RATHT T

FHT GHT MRUHT G | TG TFaT A Y AT GHET RS 5 |

. 31‘\-E'C|'!ﬁ'*T, ﬂjﬁf T AT (Land use, Geology and Soil)
Y-JUANT T AMHIIHT AN A e g TRl Sniths Faqrare,

TITd  ALgU4, Environment Statistics of Nepal, 2019 T T BT
Feaaidl T U TRUHT g A GRS q9T AIET qEdl S @ der st
TENTITCT WebTeTT TIRaT NI FaaTeh] SATERAT foIgua 5 |
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e TIUHH T a9 (Temperature and Rainfall)
A T FUHT TAHN TARICITAAT @bl WGqH Taare Euh! 5| a9 &b
Ao Aftsbad qbd 39 ol A T ofiva e amwE R0 I A wEr g
(A T R WRTe) |

o TEI%T [ARIYATET (Drainage and Hydrology)
TSB! AT H! RN ol TINTT AqTT qdqT geay Aral T Ah ISl TANT
TRTHT 00 | 7 et Aiaa e a0t 9§%%.6 WA, @H g

o HFT FIHT (Seismic Zonation)
THTIT SGHHT SHHNHT AN @HT a0 oWl Y TR I

Fegiarg aar (Epicenter Map of Nepal) &1 YN TRUHT |

3.3.3 W s

W FAuEH! AFATAC TAATA AN L TEAE GAAT UG ATCATETb!
foraRer e AT g fafer wfises qar et akuer ) W)osmse
a9 YRR, e ST Uge TH@ ASdEe (S, 9, Eaes) B i
EsiHe FAhAdR! HHAT qhi b U (94T | GhaT TR TEET,
SR, IHIER, YIEUEE ¥ TAa a-deqeedls alahl SXem Aaedr +.9., IUCN
T CITES ATER AMH0T RS F |

N\ o
AT TIABl Sidd da¥aHT  AAT BN [T T T Ae9TH

(Walkthrough/Direct and indirect observation) TRAT| TINTT HAeqTT &I
Wi FagEadT ANAT ARl WU ek G0 At orSudl o | Wedied Ao

Q
TIAH] A AFFaH! e Faer qea W A Soor@ TRUH F |

3.3.3 TMos-ofde qen Wieplas Joaa

TEATE &SB! HTOIH-ANE TN WEHIAd FqFadh] oA heldh] Al Qi
FARAH! AEAHAE FEdD] XYY TEdl, JEEE ARIeH] FAolld a9 &+, e,
Hfers fEr waress Fa, &g SN A qdl U9 W g, THidd, adr
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T Fecadh] TIAeTH! [Faxy Seal oqee Fead qedie U Seel/ TR
AEFAAE Gebeld TRUH! T |

T, AT TR AHIH-AAF TAT GEFAF  FAqmah] qRHA b o
TIT AT (Walkthrough/Direct observation) TRAT| ¥TIeNTd AT
AT THRATAREHT FAhd, [Augaeq qisl 98 gawa (Focus Group
Discussion), #&J WM&R aaha d=aardr (Key Informant Interview) I
THe® gawa (Group Discussion) IRAT | YEAMEd AT TIAHT  ATHISH-
A T el Aagam! GFEqa FEor Heq™ ¥ A/ Jeei@ TR 3 |

3.¥ HERT qaead aud

ATASIAE T ATAEITHT U9 Ga AhTIcHeE  ATaradoid THEeEan! favurere
T FIAHTHT IUTEE e T aTarauiy eI Uadeal qamaeT TRuH
1 IEd UEAE FEAFEITEAE g GRRIAS THEAeEs derad 7+ s aid
T YAaa T Joaid TRUHI G| THEEeH] Aaeddd Aol AEA A Gowe
T AT HFEAIT AT U FHEIT T ATAERT AT HIwrEet, 060
BT ATGAT 93 I A ATAET THE Hedishe Widaas qa) U & |

3. WEWME TR, GAR, AadHAqT T A

AAET WA [gHrEed, 060 o dHH A ATER SREUAT TRUNAHH]
i 3w afeE o TRm dma e fBfy R0uk-oy-w T gEER
WEASH GIATS HEABAAT IO G A G0 LA RGB! oy | /0 G==ArH
qENE gIae UHeHl 4y (R08%-0%-09, FHAR) fHEmadr 99 S
qferuT o |

AETHT THT T TAFHT I qUHT A Grasiee qOqeih] AT aRedar 7.91.5!
TR A FHoddT FAN Head Sah! ATAAE HUHT A7 | 91, Qe gaars
TN A-AHAT FRFHHAAT Soa@-id TTAT TIHEETT, qETHT ATHAeT, Tedet qdr
T GUASRATAEEH! IJURAT EHh! [901| IH FEHHAAT &3 9 AFSEEH]
Ut MU O |
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Q. J&HT qoEd (&, TAELT TEAT GTANSIE | HYT YT 99T ©Ey
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Q0 | gaMI TET T AR AT ABlouH ACEEH | CMhh  TedET  gE
TN TR G T Al B Mg o T H A
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TEAE SREgar .91, H [&Wa weare g, [Er qur srar et a9 A
HEATT TN Ao TA FAaid ATHT RIE Tgeds aqaar 9, 2 T 3 @
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qIEA 9 OF F ©3) W1, WEE gaars S GHead e THee et <
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3.9 gEET @A
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T Iea o AUHT F |

AT WUHT ARh faed g WEWE aecd T Seed!
AN, ToIdd, AAH, AHISE qar GEpias  ATHRHT
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PROXIMITY TO CHURE REGION (BARHATHAWA MUNICIPALITY'S EXTRACTION SITE)
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STONE, GRAVEL & SAND EXTRACTION SITE
(HAJARIYA BAGMATI BAZAR GHAT, BARAHATHAWA MUNICIPALITY)

AR

Y-Coordinate Area (m?)
85°24' 41.001" E| 27° 1' 42.364" N
85° 24'43.154" E| 27° 1'41.570" N
85°24' 34.301" E|27° 1' 35.022" N
85° 24 40.293" E|27° 1' 31.870" N
85° 24" 28.558" E[27° 1' 28.144" N
85° 24' 34.583" E|27° 1' 23.628" N
85° 24' 30.823" E|27° 1'45.781" N
85°24' 38.394" E| 27° 1' 43.239" N
85°24' 27.051" E| 27° 1' 39.823" N ;
85° 24 32,987 E|27° 1'35.950"N| 02 38 B3 460031 46
85°24' 17.218" E| 27° 1' 36.032" N
85°24' 22.812" E|27° 1' 32.239" N
85°24'44.315" E|27° 1'41.174" N
85°24' 51.205" E|27° 1' 38.826" N
85°24'42.214" E|27° 1' 30.751" N
85° 24'49.085" E| 27° 1' 28.507" N
85°24' 36.272" E|27° 1' 22.228" N
85° 24' 39.440" E|27° I' 19.603" N

Remains 2933520 (%)

110041.498
(27%, Extraction
Area)

135277.38 (33%)

400 m
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STONE, GRAVEL & SAND EXTRACTION SITE
N (MALAHA TOL GHAT, BARAHATHAWA MUNICIPALITY)

X-Coordinate

Y-Coordinate

Total Area (n?)

Area (n)

85°23' 55.594"E

27°0'56.382" N

27°0'55.357"N

85°23'46.199"E

27°0'46.524" N

u
3
4 |85°23'57.769" E
8
9

85°23'55.003"E

27°0'42.953" N

85°23'43.681"E

27°0'30.901" N

85°23'48.047"E

27°0'30.645" N

194800.29 (29%,
Extraction Areca)

1 |85%23:38.135"E

27° 1'2.662" N

2 |85°23'49.365"E

27°0'58.623" N

7 |85°23'37.674"E

27°0'47.737" N

11 [85°23'27.789"E

27°0'38.941" N

12 185°23'37.187"E

27°0'34.184" N

221509.69 (33%)| 671241.49

5 |85°23'59.987"E

27°0'54.534" N

6 | 85°24'9475"E

27°0'51.014" N

10 | 85°24'3.873"E

27°0'39.931" N

14 |85°23' 58.884"E

27°0'30.245" N

16 |85°23'48.640" E

27°0'30.607" N

221509.69 (33%)

Remains

33421.82 (5%)
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STONE, GRAVEL & SAND EXTRACTION SITE
(TOKAHAR TOL GHAT, BARAHATHAWA MUNICIPALITY)

P

Y-Coordinate Area (nr) Total Area (m)
23'36.049" 1| 26° 59' 29.081" N
85° 23' 40.035" E| 26° 59' 27.117" N
. 26° 59' 7.566" N | 149639.15 (22%,
£| 26° 59' 7.750" N | Extraction Area)
26° 58 50.589" N
"E|[26° 58' 50.801" N
"E[26°59' 31.877" N
" 15[ 26° 59' 30.493" N
26° 59'8.795" N

24724.2 (33%
"E] 267 59 s.470"N | 2247242 G3%) | Gg0082 43

E
E
E
I
¥
I
S 457" E[26° 58' 50.606" N
12 [85° 23' 29.366" I:| 26° 58' 50.594" N
E
|8
E
E
E

13 [85° 23'40.697" E|26° 59' 26.905" N
14 [85° 23'47.297" [[26° 59' 24.796" N
9 "E[26° 59" 11.504" N

| 2247242 33%)
" E| 26° 59" 10.184" N

5° 23' 38.901"

26° 58' 50.904" N
26° 58' 51.124" N

81894 87 (12%)
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Indicating Site's Location on Administrative Map
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