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EXECUNIVE SUMMARY

A wuudy was undertaken by ICAR: Indian Lt of Soil und Water Commervation
thumerly CSWORTIL, Debraan (L itarakiuand) inder o comsubisncy project spomsoesid by
Diwiions] 1ogeing Manazer (Khananl Untamihand Foren Developmene Coaporation
Deliadun (Uinarakhand) on ~Assessment of extractable river bed wiaterial fram river
Somg L. 11 & 11 and Jaklan 111 st Debiradn for the year 20192000 in the defimd
reach of the nver.

Busad 08 e wirvesy comdutod g e aid post smonsocn’ 201920, i b been
olmerven that dhe vatrastion has bovm e sl from (he river s wirting e
wmensderiag flow.

Based on e varvey. svsessnmcst of the sedimen doposits 0 b ssessad thal the wale
Hiaru For cxsratiom / romoval of deposticd ver mabrial rom Sosg wud fakban 2019-20 1.
WSTHUA Ane’ and 37482627 m rospectively. This qurantily by boen nrived upon conmsiering

" e of i v fli e Y i
ok o slrvuan bk sk

T felliming recommendatinss for fuare are gleo made (o the ssesoment of
prrabasibe pumstity of RV b b sk from e iver and e mishvododogy of exieactio b
pentile of the uh o

the RIEM.

1 A the mottvord wod degih ol extraction of REM to be maide will dopomd upos the
patiars and quannity of RBM depossted dunng the monsoon, bence the quamity of
REM curacon i 10 e imwicd by virvwying e rvir profirably befors the
momsoon (afler extraction of RBM b over Le. in the manth of June) and after the

3 e comction durstios of REM in e scasom river Soug st Jakdian way be ket
from Jumuery 10 May.

L The very hig boulders i the river sk not be remeoved frowm the action uf the
iy wea and piin ares a5 these b bekders werve for dissipating the energy of the
Bowing watsr.
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T 3 per e explaned in the repon snd
e comortond athwribies ssponsitle for exirctioe may please he st
accrilingly.

An explainod 10 e stal] prscint during wirviy, permascat pillars on bods sidkes of the
ver # every ane kilmews of lovgh may be evecied s ponmasent hench post.
Furtaer e pillars consrsed 1o demacaty widsh of cxtrasiun kaving 29 % of vy
width fioan the hank may he erected with. o depch of 15 m el the grond and 1.2
m sbave the ground. Fratibly thi may s by cartiad over by tver dosbag matsan
and hence reduce sl periodical consmgtion of illar every yrar, Howsvor this year
anly 54 such pallars may be crcied i observy is mabiliy. While erceing the pallar.
e cormer of the puliar may face uprean.

The four il o bl dem o4 RM
e e marked from the aght hand side of e river 0 the bef) hamd shie of the river
U, 12, 10, wmd L stutimg fvom g bengih ol thy river asd ihen sl iho mirval
of whows | Km dintance o dhe river longeh Gl e Tt of tae river reach up 1o which.
the cxtmaction of KM is mesde. Thes will scrve an fhe permancas bondh mark for the
vy of e C1ous. section.

I b been obwervid st Songdll and Jabhue-ll resch from 05 ke from upper
tion o 20 kau s having very how deponition of KEM aad the apency respoasitle.
o extmetion of REM sl the L
oo
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Som LIT & 11T and.
as-nu-ln-lr—nr&y-mzr
Tnes Divisiomal 1 ogging Munager (Khanan), Utiraleaband Forist Develogment
Corpuratias. Debrastun (Uitarabband)
ntataction
i socmnisin river. specially of Himalayas, bring down buge quastity of land mase
e vubes cley, sil, samd and bonkders of varous sires (nall gravels i very g amnes
weighing s ume) while treveling with hagh velocity os the sicop thipes of the streamuiiver.
“The heavy materisl (small gravels and sones) roll cver the streans surface sad gt deposnied
while curmiing b0 e o Wl with i slope duse 0 seduction i the velocity, The sonirme |
fine porticle Wike sand, uilt and olay e further carried md get depoaited 1n mikd shoppang:
arean where the vulocity Turther wdscos. Tho very five clay parmiche, which semsin in
suspnsion afe furhes carried 10 the sed thiough river and gt depiosited in the plabis daring
overfiowing of the river.
Thie hiay s i withy
vl dloge), & chenmcis the unbsegieas Mo of water carrying e land s maerial. This
rebialts i chamge of nver comne fo e sbder. Thin frocess cvtinies and the river ecroechan by
e ik of the river thuit imcreusing the otsl uriieh of the river thengh e acesl flow wadlh is
ok bt Trther e encronchment on eifher tie alio daniagesdesmogy the vbinble
Fropentyplastatn/agmicuture ng fhere 30 hence aee wime e gpenenl fracies fo swvid
Somtimes Al ol s s of

week bank.

The enmactioniremevl of mis emobe dpoued material from Diese viver hedds
.-.--n.nj,.-,_-n-n-um o vivee it preseribed bk touadstion. [owever if
" property, may. apgravate the goilem, The
proper Wiy 10 prevest & oiver from dansaging the banks is 1o unncliecontouiae e M ot
the centre of the river hed. Hence 3 proper methodolopy seeds 0 e followad while
extrating/rerocdag e Oepotited ghvir b iibeeial (REM) from the siver bod. 1n view of
e seuirie of convtnutios ateris! fo civil works and i




" excessive & i A lengeh of
0.5 Kim om either vide of the bridge (upstrears and downitresm) has also been Iefl from:
extrnction of REM frovnm safety g of view for e fusther amage w the bridge.

The ICAR-AISWE Mormurly CSWERIT, Deliwdun bisd umbertihin 0 convliany
et duriag i yous 20192000 i * Asmesament of extonto bl river beod mteriol from
river Sung 1, 1T & 11 and Suklon (&IT 6 Delorudus for e year 3019 307 s i roquesd
ol the Divisioos! Lingging Manaper (Khoman). Utirakshad Torest Devidopivent Comerstion.
DehrudaiLsrakbusd)

Tho diver sk wais viskid anid sorvayel i 2019-2020 by ErSK Shivma, Chist
Tewhaiend Officer. Lr. €5, Tiward. Asst Chiel Tochaicul Offiery. Sh 115 Bhatis. Tochnicsl
Chlievr, mnd Mr Asbok Kumer, Oie( Fechnieal Oflory of [CAR-ISWC, Dictusdus sboug.

aficials of Foness Corperation. for
Ohjectives uf the stusly
Thie ity I been comdbiain wich the S howini cbpoctivor:
1. Sy of the hydological profile of Rives Somg and lakban (for the dafined nver
remch) with respect ko the exmction of river hed nsawrisl
2 Fanmatin of of rrver bt ywar 20920
Description of iiver Song and Jokhan
Lacation of the Soug ot Fakhan ¢ rom AN
o MISIEN Latiude and T80F1E bo T8ONYL kmguske. A botel arcs ol tbe
wateesht ks shout 95618 ha (i 21 Topoprapdy of the ares exhiblay distisat vartation sed
cvmtains mexbraic ope b s by steep bl und ngecd b foatres. Thin. Soug snd
Tkloan et can b ilivided sk 8 armw sieep npper cstchiest draining the flanks of
WMo Uisdayon taagv, and (e somuimlor an rolativedy fat plalosy sdopig gondly wesk
wani. The sltiiade ranges focm 331 10 2704 must, The aatirs of the 1apograpleical festures has
maade b srvw very lisbie 1o bewvy gy Formation ved estomsive soll crosion, [ S and
Jukisas tver basia 15 » bibanacy of e Gunps River,




Cotbretion and amatysis of Wasie (n fo st
A Propusstion of watershed mup

Asessment ol drainaps puion and e guansisiee asalyss ponade bickgnnmd
informsation o the hydrolugical cmitiony wod wabm of vk formstion e withis
e wcrshiad.

T the present write-ap an inteprated wse of mukispectril viellite data, el
wlevalion el (DEM) wan ntiliced for peneration of database aied extraction of varkas

. The followed for watershed analysis.

4 The SOI wposhacs wers peometrically sectified and oo vefenmcad by iaking

preuind el puinns (CHCTY ) By ising (1TM projection and WES K4 dsaiin

b et v of i Song ant ek v bos delscnod fom SKTM DEM

ol the sty sen by sl o

hﬁp\ﬁﬂuwmmmuml)umm—mm
wnn el o o the vatelise D of the vy ares.

e Satelite Iosage is ilined b0 penesate the Land wseslund cover iap wnd upatation of
draimage miags o the hasia.

d. Diguat Flevation 1M} of exmcted e s
Topegraphic Mission (SKTM) data cousined durog 20K with sesobution of 30 m
sdomnhaaded from e 1§ Geological Survey webwine), The SRIM DEM wa wailized 10
frepate. Wpopraphic. (e aod delioestion of dradnage map of the fasin Ting Spaial
Asabyst sk of Areils:

W Preparuthn of Shope map

Slope in tiie messre of chanpe 0 srface value over distance and can be expressed in
Wegrien (6 i pesceumige. Tn & rasies fommat, the Digitd Tlovadiva Model (DEM) s a prid
wheve sueh el 14 3 value referenced 1 3 comaen datini For extricion of slevaton from
remete semsing dobemed softwire peckiges are repimsd b st 1S packnges have
restines fior et ar contour line (ntevpeilstion. Alry two ottt on the grid will be slficiem
0 wscestain @ adope. Otme (e shopes have e ckastated, them the s i differenoe can
e fonnd s the pradi ehevation
e sy i wan dhevchigd by Digiaal Clesution Mesdel (DLM) exiraced froan thie
Shumle Radar Topopraghy Mission (SRTM) data. For this, the DEV wa silijecied o twe

3




direcsivns] gractiem fihers dane in v-directivn and anorher in y directivn ) The seculram maps
were w10 pomerate & ddipe ms of the shiy arva wming AnGIS Spatial Analyst ols. The
Righett topograpiic ehevations etist i e porfessizrn pomons of e aes which e
Highest mnolf wad e fow poudbiliy of retafall infilirnon. The slope mp of the sty
e s groaen in five classes in degres vie. 07 (Mdeome), 7-175° (Steap), 175275
(Very Steep) snd 275" (Very Very Stoept Mg ). While shipe mrags of tho sty se ks
b grociped in five chassan In percentage wiz. <10, H).23, 1336, 36,50 and 530 (Fig. 4} It
wen ol ot I portion of the wiriershel aress mostly full within <23 pororsl aml pper
portion was compeises by 68 peoeit of are which it indicating that the oot of the
watershed area Tull withs the very sieep shope. Stecp shopes liead o ligh misll peseratban
i cxwse the evisbn ot syper tion of waterhed.

10 a b that e ront of the aroe of Somg ad Joklon ove buin coss under
ki o s slope which imbicates wlont billy lopuyraphy of the s, Meerae o
sk sbos were devkgmaked i e *highly crded lasd” cascury. The sk s having &
igh surfsi rumoll i st the st of ¥ high rision.

Thie RBM bronhs doven rom aegies of e colctimncat i et deponicnd L ot
o chuamctire e iver amd R the banks protced, the remonst of the KBM is sl
Turtber the REM v also » very yood comstrmction. mterial and focbey wevemse, [eoco
ekt of s e word remnovil the sse o wod cxtraction of KEM i more relevaat. The
rivar when comimg dos 1o mikd slopes (bomg it RBM) from soep shopes disipaics i
encryy and dias deporits ihe RIM o slong with o he hesvy matcrials fhoolders) sre
duposisel fina followad by seusll msborisd (hipari and sand). The G sl purticics (sla and
ay) an carsiod vt liacher doven. s Lol oot has becn deaw aller
saveying the valin over s sedor sty weing Toud Seathon ad GPS usid dbwervid =
wnilorm segs of | 2 peren (g $),

. Viow Nrection and comtoas map:

e comions map abes ldictien that ihe sk i M etver o vaskes (rom ol 1o
high, The lw of water tends. trsaerle dhe cxiire exem in some partion Wit near havks,
v o diverting water towards come i wippesing thet the arca mear busks arc stahilired
e the effective wdth ruehices 10 the cestral portion which # the finpact of exiraction.
(Has)
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1w rgestd by tho [ICAR-ISWC, Dilrain thavusd prosiis roponts that the

extrsction | eyl of troa thess i e 28 % whih of
e mver om cither sisde of the dver Py 1) The povommendiion 10 rona @ Dov @ the
il Walf of the 1 the

redmmed sre by swieble plaststion . This would hlp in chamscliesion md
cemtralisstion of the eiver which iy very mioch releviml frm rrver raining oot of view. In
abwcnc ol the periodically chamncliestion / comrilantion uf ibe tiver material doporhid-
focttills-siver. e tendescy of periodical fooding of the aljoiniay area o e siver boak
exists. It Justher seoclorates dic sivum busk culing ulso.

The exirmtion / romeoval of i deposied river muterial should be veceutod in
wiestific mannce which will help (o chumuciization / coateabizstun of (e rivee flow. The
i depih of cul should b from e mibdle o e v conrse amd B should be st o
e bsnary o e anldetle half of te river (Pig ).

1 this et b sk, the efver b kel v ke & pastsolic shape (Fig 1) e will s
Hagpn 3w yoar o fwo but the catractionfreraosal bk this Lo youts mamy kod 10 this idesd
St Herwevey the siver materia] howaght diae 0 8 basry discharge in & pasticular year o
o durion probatality ey harmpr his. Bt ki s what we eod o do:



Kecvamineond ations.

L As the st uad depeh ol cairaceken of REM 1o be made will dopend iprn the
patern and quantity of KHM deponed during the mamoon, hesce the quany of
REM cumacion will be ostimued by surveying the mver bofonibe monseon Galicr
cxration ol Rﬂb(imn].chmmiﬁJm!-lllem-hmI!

i e i of N Dhecomdti.

T Tho exteaction durstion of REM in the seowsonal viver Midan may be bupi from
Jaary 3 My,

L The very bg boukilers (0 e viver thonld oot b removed from e moction of e
il sres wid phnin sres 38 these hig bonders verve fie dissipating the caeriy of the

kg wact.

. e s g e et he reprt
e comceried aumiorities respoasible foe extraction iy pleake be commaicied
secontingly.

5 As caplaine) 0 the stall gremnl duciag swevey sad oosmscatial i the st it
amd i this repoet a5 well, pormiaent pillars o btk sades of the river af evers e
llometee of lengsh may be erectesl s permanent herch pewt. Farther the. llies
comructed 1o demarcate with of exaction leaving 75 %% of nver widih e the
sk miay b ereeied with » depth of 1.5 m helow e groand and 1.2 s shove the
pround. Probuhly s may ot e carmied over by rivee durisg Rsonsos and lence
reduce the periodical eoamruction of pilla every yeus. However this yuar oty 5.6
wnch palbars may be arveled @ observe iy siabilily, While ¢roting the pillae, ihe
‘conper o the pillas may face woetream.

£ The foui pilars comstnicted fo belf for confistg the exinction of KHM may please

b rmarkiod v (e et B s of the v 1t Bt hand side o theriver as /1.

122, . w104 sl By v et o U s mad e ot the vl o ko

| Km dictance in the river fengih ol ihe lat of the river mach up W which the

extraction of KBM is made. Thes will sirve o the pormasent houch mark foe the
survey of (b croes section.

Tty hoen ohsarved that Song-T11 and Jabhan 1T roach feamm 015 km from upper

W-Mnmmhmamdnww

T extenction o IIM iy It

conms.

-
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Mariphobrgival studies for the stivim Sesig L 1L 1 and Sabban L0

sty was caried ot for the het under the survey, Two time line
sinclite e 2010 of Google varh avd LANDSAT 7 imge { FOC) 2000 were saborn 1o
study @ dmpat ol ongoligt REM catraciion sctivitio in e sivam neadioy of e Soug
TILTIN anl Fahan 11 The switer Sommidary of the siresm wan. firs digitioed on 2010 image
ot over the 20210 mags b0 quantify tc chusges oxcarmed during #e decad: of sctivty
Th chuamges were vanaicad b forms of (e chaml whiih, Plan foer ud duancl wigraion.
Sinoe o bwaltoing gaoplig st we svailable te hydrdophe deage catnid e
quaniifiod. All the strvam were stmbiod for the above parameer and presued b sibsoguont
sustiom,

1. Chnel widily

1 s e cbservell it the active seeam wilh lrve been redoved in e over e decidal
s i sinly | song | similr trsie s sl obscrved in the sang 1 snd s 11} exceps.
o Tower riawh where dhe yiscan il s incrimscd 16-30 pereeis, Tia Indicue that the
ot 25 e vt of kil G e Rolal whdih Bave bova ekl in indag Qi 41ecac. 10
ellla undd pregecting e fringe ameas betwisen the nodn conrse and banks. Sinitar trends.
were o obscrved 10 the Juklian wher: (e widih bad toduced ovor ime (ndicuting the
evnlimemend of ow s ke geddle o da s

River width of Soag | for the year 2010 and 201920
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Table 1: Lovathon and relative ebevation of sarkos crom sections b dver Soug | 01T
e 4R)
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