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S.no 'Particulal's 
I Additional Reply by wny of affidav1t by Joint Sc· 

Government of Otmro"hond on behnlf of respondent 
1. -2. Annex:ure A 
Con\' of the order dated 20. LL.2024 . . 

),. Ano~X'llre B 
Copy 0fthc dmn 110Lifica1ion doted 19.11.2024 a Ion g 
\vith 1hc del.llils t1f 1h'c "'~ covc~ed by t)ie noti ficatio 

,__ - and mel11odology ndo2ted for murk ins nood plain zo ,-. .. 

n 
ne 

4. Ahricx.~ire C 
Uttarakband FloOd plain zone Act 20U ·- -5. Annexur<! E 
lmru:>e ot:.Distnnce ofSheeb.ambatla .l"lai,1L ai;1d River 

1848

ANJALI RAJPUT

ANJALI RAJPUT
1-4

ANJALI RAJPUT
5-7

ANJALI RAJPUT
8-151

ANJALI RAJPUT
152-341

ANJALI RAJPUT
342-357

ANJALI RAJPUT
358



1

BEFORE HO 'Bl,E ATLONA.L OREENTRIDUNAL PRINCIPAL 
HENCU. NE\ DELlil 

OA NO it77/2022 

In re: 

RAJENDER GANOSARI _.Applfoani 

VERSUS 

STATE OF t..llTARAKIIANU & ORS .. R~pondents 

~ 
-tr _.-~ii~\, _,,,,.. J-,--S. l Jai Lal Shal'mll aged about 5~ years-
(j) lV/AE/lµ)E f ~_r~ ,ol" !;5/o Late Sh. B.R. Sharma presently 

9 ~ ~~~i:t : - posted as Joint Secretary. Gov~menl 
~~• ~'t?l!Yr._, ,~t oflJuarokhand Dehradun ' 
~~ •• • • Dc~nent j 

AD0ITTONAL REPLY BY \VAY OF AtrFIDA.VlT ON BEHALli' 
RESPONDENT NO I. CHIEF l!lCRET~RY, GOV~RN .1.ENT OF 
U'ITAlUKHAND, DEHRADUN JN COJ\1l'LIANE OF 'J'HE ORDER 
DATED 20.11.2024. 
fylost 'i'tl>1)eccfully show1.11J1: 

l above named dcp0ne111 does h~by sol~mnJy affirm on oa:rh and state as 
under:-

1. That the deponent is pOSted as Joint Sccretnry. Government of Unarllkhan,d, 
Ollhradltn', Tiic deponent is well acq1taintcd w.ith the facts and cirewnstnnces 
of the ~e and lls fully competent LO sig.n anrl swear tbe instant aftidaviL 

2. That the above mentinned maner was listed before 1lre Hon'blc Tribunal on 
20.11.2024 and th~ hon'bh: u,Jbunal was please 10 pass the following order: 

"2 Lttar,1ed OJ,mse/ appearing for Respondents No. J, J arid 7 lws 
suhmit(lttl th,11 a draft 11ot,ftcatlo11 has bl!§ll i.ssulld by the lrrigarlon 
Depurtmenr. State of Utu1rt1khu1ul 1111dl!F section 8 of /JttarakJ1a11d 

JJa1rh A1a1dan Pa1•iks11etl"(ll1 Jldhl11iwn. 201 J for 

de11wr,'iltionlreg11/atlari of 1he j1()()(/ plt1i1u of JU~ Asai, from BliaJta 
Pall ro Asa11 Barragr, (abow 53 kilometers lm1g1h). She lr dlreded 10 
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• 

file fl <X>py of the nbfijiclllio11 w;th a .viq1PQr//ng affidavit dis.df>sjng the 
fi11!,,letafls pf Iii(! or~ <,¥Jvered qy r].i<J saliJ notif,c:a.tf<m (J/ong with 1he 

111,uliodolQgy 1h01 has been ot/opredfor deman:atian of /he flood plain• 
and also diS'C1¢~ing (f tf.te ri11er A.l'L7/I ,is ct)\'.l!tetl by tlie Gm,ga 
Rej 11Venc111'011 Order JOJ 6 tmd tf ye~. if the def1Jlirc'1tlon is in term.~ of 
I lie said nolijicalio11 .. Let tlitt qffiikn1it re> this t1ffect .be plaae.d on record 
11•illui1 JO t(ays. 

7. Respondents No. I. 3 and 7 will also. clarify i11 the affidavit if the 
wusut processing plom under co11s:ideratio.r1foils withb, the flood plain 
of r.illf!r Asan 011d also if It fo/1.s willr.in tlte Ram,l'ar Sita of A:.1·an 

ll'eJJa11f/ Cor,.~en1ati<>n Resen•e in Dehrad1m, f:lr,orakhand_ 
9. List on 07.03.2025. 

Copy of lhe order is annexed herewith as ANNEXUR£ A 

S,NO 
1 

IS$tl8S ral!lf3d Reply 

She t,, illrecI;.-,.f 10 jlle a a,p,v On l 9.,1 l .'2024 Irrigation 
ef the uot;Jlr:.ation with a depunrnenl, rJ~rnkhand 
S{1!JpOrtirig qffedavif issued Dr.ift 1ntelim 
disclosing lhe /iii! details of 1101 i!ication no: 1141/ll-2-
thl! area l."(Jl'ei'ed by the St1id 2024-06 (5.0)1202<1 tlS pe~ 
norifieation along iv/ti, tlie. scct1911 8 of Utt;u"dkhand 
11tfJthodnlom1 that Jms bl!e11 Plood Plnin Zonu nc1 2012 
adopted for de1Jtm'Catr'Q11 of (Uttqrakhtmd Barh lvlaidtm 
rlu~floodplain Pt1rik.f/11urim Adhinitim, 

2012/ That the copy of lhc 
draft noWication d:iied 
19. 11 .2024 along with Lbe 
dclail!I of th.: :ireit coverl!d by 
1hc notlti~1iioo and 
methodology udoptcd for 
marldng floqd plain 1,one is 
annexed herewith as 
ANNEXUREB -

1850



3

2. 

" 
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also di.fclasi,ig if lhe ri'ller 
.d,tan, 15 cowtred by 1l7e 
Ga11ga Re.fuvena_tion O>·tler 
2016, and ff )l#S, ,f t!itt 
demarcation /.-. Ir, terms vf 
tho said 11()ttjit'1Jlfon. 

River A.snn is Lbe tribmory or 
River Yamuna, as per. 8$ per 
Ganga rejuvenn1io11 
Notlficmlon 2016 claUSc 3 
dcnncs "tribuwrie.r of Rl\ler 
Ga11g(1 •· ,ne(jns those ri11ers 
or ~·tr~u11s wl1id1 ff all' Imo 
Rfrur Ganga ond lnl'l11des 
Yamimn Rn•er, So11 River, 
Ma/1ana11do Ril'ef. Ko~/ 
Siver. Gandak Riller, 
Glwghart1 Rfoer (,Jt1tl 

,\1almkali Ri""'' a1Ml thiiir 
lribUILlrie:; .. " 'Pursuant to this 
dcfini1ion River Asan b¢jng 
tribljlary of ri,·er Ynmuna is 
also s~ trlbuiary of river 
gunea. In. accordance- whh 
the U1tarakhand Flood 
Plrumip& Zont.: Act 2012, Ihc 
:I 00 yen rs flood mark has 
also been t:1ke11 into 
con.~idcrotion. 
Ullan1khand F:lood plol_n 
Zone ACJ 2012 annexed 
hereto as Anrwxure C 

------------+------------j 
waste pmce;rsing pTtmt urlder Sheeshurnb:ida plant is on the 
c0n.rideratio11 falls wilhin 1Jrc rig.ht Bank of River A.,nn, 
j1n()d plr,/11 <J.lril'f!J' Asa11 011<) I 52 m away from 100 year 
,fit foils within 1/w Ramsar flood rrequl!n,cy line. rile 
Siu: of Asau Wetland R.amsur Site of ruver Assn is 
Const?rvatio11 Rt!S'11'VO 
Dehradtm, U1tarakha11d 

i1/ l~led appmxi,muely 13.S 
k,n Up~trcrun from River 
Asan Weiland Conservation 
Reserve. Anneimre o· -----''-----' 

J. That itte deponent iii n responsible govemme:nt servant baving highest rcgnrd 
for the Hon'ble Tribwinl and ordel'i, passed by l~em. Thal the deponent hns 

-
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always 1nudt: sin~st efforts lo ~I)' out the l:lr~ers ~ by this Hon'ble 
Tribunul u.1 its letter and spirit and shaJJ continue m do so illfu1urc. ~ 

O~ncnt 

VERIFICATlON 

I Joi l~cl Shanno, Joint Secretruy. Government of Uttarok.hnod do hereby 
verify thnt the cootcnL'! of ibis affidavit are lnie and correct to the besL of my 
knowledge and belief, No pan of this affidavh is fulse and nothing material 
has been 1.10n,eulcd th«cfrom. 

Verified at Dehraduo on this .~-!/:-:. Duy of January 2025. 

ldcntificd ~~- _ 
L· I ~11 ,.,..,.l 

lP L. H C\UH "1 <!., J 
E lil e C IA+;.., I, I::. 'Yi al in 6-U· \ 

1 .... '(i O ,..h·/li' D', vj ~•&IJ 
vi fu,J "'IQ a" t 

Deponent 
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• 
1tcm NG. 01:1 

BEFORE THE NA,,IONAL GR£EJ',/ 'l'RlBUNAL 
PRJNClPAL BENCfl, ~EW OETiID 

Raji:nclcr Onn&sari 

Versus 

..Ap~lia,nt 

CORAM; RON•DLC AUi.. JIJSTJ'CI! l'fMl<ASH $BRrVASTAVA, C~~ON 
BOl'f'DLE MR. JUB'IJC~ARUN Kl.!111,\R "l'YI\GI, JUD!Cb\1, llllt.\fllBtt 
ROM!BL& DR.A>•SENrrsJL VEL, E:KPElRT MEMBER 

~pt,aanu hlr Go.u, .. v K.:mu lli>naf!). Mo ~MillU> Bwkl, i,.,. Cha,~ltika 
U';,~dbyllf'l;4 l,f~ l<,omi;) 5fl®mftlAd""" l◊r A£)?1Xl(lilt 

lilt. O<l11r11v ~1 a lllr El4tthu.lr IW:•. M .... ll>lllkllll Cuaa.i) 

Rewpnndntttc M• ~Jall 11.0"1f1.1t. 1\11,. (i,r R • I, ;i. 6. 7 wl•h ~Ir J"-'r•I ....,.,,, 1100, M" 
S.IU•Y RAJ, S.&, L"TQllll>Qlt,l'."f>>ll'llllenL 
Mr, MarJtJ, lluff111t, l~r. S(ohlt Dhllll"',/• Mr, fv,,.,, l!lo'l•hl)I & ~,o 
llplr~JH" Jli•. Ad ... wlth)lr GttU<JW J(,..w,a.r, 'MUl'.Jdpal Ccm:al,;sl!lr.et 
11,;III"' Nll;<M n I),; h ,n4i;n 
~- \/~o. 'tn!iillh., Ad't. lor fVlr ld~,m V"""'!', .lw•: lar-U?.pE;B 
fThrqvRII VO) 

l ,\ Ji,tt,:r h~ l~n clrc:ulal'~ l)y rl1e C®n.tcl (err the lil,taralcha.nd 

PolluUllli Obntt'Lll Bon.,: ./lecl<in_g aqjournmchJ ()n ,, ... Pt""!-lf-<1 I o•ourtd. A 
~ ";-'t- -,,, .,.. 

ii. &o J. .A. f? µ~·-pmyerl'ar sh01:r adjl)l-ir,m,'c;rt h.1s al~o b~ ma.d~ b)' th,;: iil</un,.-1 fllr th .. ' ~ ... '•• ~,, 
~ .. . .. 

ii /\IIR~~ SWGH\ « 
..- ·\ ~· ppl1C11m 

;') : ~~I,! ; -
t_ \ Oo11uouo(ll311~ / ~ J 1,.,.,rr,ll:d Comu11,I 11crvc11rln1, for Rdlpnndonrt. llb 1, J ahd 'T Juu 
A-., ll!n'1,o.46'0n~M1_: ~ 
~.);::.:_, ,,•'t:-, "- •ubtfdlt..crt th.~ ll l.inlft nollff;.at!i,n bu~ lx!~n IuI.u,d by th" l~r1~1Uon 

~A~i\~- 01:J!llrtmi:nr, Stat(' o: U~ldl,Bt1,:l. und« "'l~ 8 $.!( ~hand· B'11'11 

M'Bida,n f'Mlklohltq.,n A4blnllj.ni 21;)12 for a&Hllffil,tion/rc.ro1uition qf l,hc 

n60U plum, of m\lVr A~11 lrum Shw;t .. .rll.ll ta A..&n Bitt'l'll;1" fabou1 53 

k!Jo,rn:er,,r" ltingth) Slit- .atdll'eutl!d ID Ille n ll61'Y of Ute :uill!lica!la, tvil11 o1e 

h-.. J : 
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• 
•uppomng afficlnvtt t'.ll.dclo~ll1& w Ii.I.II w:tttUa qf the n~ c:ovcred by tl'lr 

s;ild nut1licauon 11.lu11a w!th u,c matl!0!1u(ogy \h•~ I-tu bcC!l 11dop1'<ld fur 

dem;;tn:al;l,;,n ,~r the l'lood ptwn 11nd ,;l!&Q <filclGS-lng if the ri.-.u- As= ~ 

Cltlvttled by 11:lc G,mga Rejuvr.n;; lion Ordl:r 2016 At\r;I If ye,.~, Lt du: 

~iton i11 111 t<11ma oi lho 1utf1i1 notifIClltloo. I.ct lllJ: &Ifldltvlt to thia 

effi:cc be pla.ced ot1 record wlthm 10 days. 

3 l..c:vncd Counsel J'p, Rr.spondent s,,. ,1 hh:s polnti:d ou 1. t4at !n 

1cm:.1«;,f the preY!0ll1! d.!rectloJi, the alfl.dnrlt dated 1'1.11.2024 'ho,s been 

lil~d 

4. It wlU be; opeii lo th~ 1\ppllomt Dnd all the C<!t~cmc:d p11rrlc:s l9 61~ 

rtw;pon.11e/o&Jco11Dn In the~~ allld.o.v1c within IO dn)'?I. 

s. Lcan11'd Cci1.11ulcl tot ,Re.,m11ndcn:st No. 4 haJi suhrnluad IUl.il the 

l~o,· wt1.atc Ce,sllmA1cd lo l,ie 4.2 lt!kb MT) "!ill .be climred/,rcruediatrd 

witlun 20 motLt~ anu thu; timi.iinc !cl~. cil,-,-,ac.jy been dls'do11'd tn I.he 

affid1Wi~ i;uilcd 14.l J1::!02-. fie lia~ .ilao ~'lbm1tt.q;/ th,~! (he iioncmct m 

thJa rcigiu-d (11,a 1tl".r:ttdy bi:nn A1<'ru-d~ Al:l<j work w!lJ eo~ru:c aher the 

rnobllllrotfon of resounes wrth:b'l <>lie montll. 

2 
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, • 
8. Rliitpontle11t No 4 dlreded fl'I fil• .. f\lrtl\cr ilffidnvft diaclo11ng lhe 

dctall, or 1.he mnnncr of nil1111'1intlon or the 1Jlg1lcy wnm and dtsposru 11r 

Inert etc. u.a.,:i the cum,nt level of wb..$(c gtr!i:r;p,tior, and-g;!p fn ~!ling. 

9. Ll•t ol'l 01 .ua.202.s. 

No,.,embl!l' 20, 20'24 
OrljlittnlAppllal.tfan No 477/:!Q-22 
dv .. 

PmkaJJh Sftn,..ul3t8Vll, CP 

Arun Kum.ar 'fyngl. JM 

Dr; A. Si,nfhil Ve!, EM 

3 
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~-~ i:lt\Hli!!l.G ~ f.'rrr; if qf11:-jUJ/a1-11qfm WtTUJ 
Q'3I ~ vWii JliqR/d, ~I 

"~ ~ 'fl"<ifil'< ~I l$): ~ 'lflfAl <nr 
idlfllcit-1 ~ ~' f<f> ~ <il't ElRT /~ ii ~ tti1iR cfll' 
"'l~M m .r TIT, uliiftlE, if. 11#1°1 f.lv)'lr if. ~qi<lud 
vf~f&t1 ifil<1 <fi ~-Wllf ~ ~ ~ -,iRIRw oRi 
ft <Pl '1ft <iit'-1 </fr aJj"lfa xtiilQ'>I if ~ ri. ~ 
~'P'{'flli;ifff'' 

'UvQQI~. ~ ,ff f.i4~T ~ t j1t;-~ fri4>i'< i3<m" ill~iiil1I if; 'cMMH lF.f if 
Ucf)l~lfl ~ ~ ~ ~ 60 ~ ifi ~ ~"" «11imq'f V iJfjQf@qj q'l/f ~ 
~Qlf.~cj,J~ /~ ~ lmi-M d((1l.i'i,."I ($ q,ji,jfffq ,f ~* 1ft </inf Imm ~ 
~Rila. m ~ -~ vlA' aiR 'Wf ~ ~ Wi ~ ~ ffi .;, ~ J:1fallt.ii <IT 

f:ii{Rltj ffi ilfl 'tjjffUir ~ affiltr ~ ~ ~ ~ I 
~UJUn 1JIB!w <IT Pt.ff%Ja tkm CfiT ·~ ftldqi# "fllmi<lT it; f.'RllfiTIT ~ 'l'131iirfll 
G.li'<l«i,1 ~ W!filf JJfTI«idl. ~ ~. 1Jm'<f<iij0~. ~6'<11.1 ffi) iiiuftl~e , ~~ 
~- ~i+'Q;C:•i ~ mtillfl<l Jf ~ft v<iw¼l it! • 
• fl ' A -atj•'lm:J<irQf, 1 

I 
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• 

• 
• 

•• 

i, 
··••••• 
t{ 

un 
NG.401 

~f.l'<lfl•li 'ti~i:-IJ4J / n--02-2024-o6 (so)/2024, 

'drt)'<..@tU~ ircrr<t qR!!l?iUJ 21®04~2012 q} 3!,tjl@' vJ'1qG ~8'<1'tj 'ff 3ffiA 

~ ct; Sl 1-<~it> f.R. ~ tim; ~ anFr ~ ('qffi l'i11f1'1 53.00 ft>o1flo l'ili!lf} 

mi; 311~1"1 ~ $ <ti-;ff rnif lff 25 ~ (Hfc\tfil,a} <IT"<i 3119@ ~ ~ i:l arR W 

qAifklRtim' ifil f,\q'(Uf I 

w@fit& CPROBJ.l3CTED) ea'f ~ ~j!(tf't---01 

ut-lll< ~8'<1\·t m;,iftvi ·~ ~ WJ/~'J1ifii:i 'lfq 

:1 -mNT 'i/'i <61 \T,SR 'll'l 1111 W1J "(!lf1JT 'l!if'flfR~"l 

/-iireT 
~ ~ ~ i5i 

lroZ1T I 
l'Rl1IT ~/~(to-q) 

1 2 3 " 5 6 

1 1 ~-~ 8(1) 128 
0.8200 

2 2 qfa,i1oft~ ~ 1(mj 48 
0.1800 

3 194 ~-~ 6(1) 118 
0.6800 

4 127 ;r,ft, tn'rm 6(1) 128 
0.0710 

,, 'fcfi, lf>'lm 6(1) 
o.ono 

s 192 120 

'1WT J.7~0 

;i;o fflffl "'i:1f 15Tl1l!ITT '1/'f lf>l 4i"ll arm ~ 'fiWl' '1 

.in /"Trel '<Silt-ft ~m~'llll 

~ 
ffl!lllT 1111f/~~il) 

1 2 3 " s 6 

1 77 ~$1> .. ll\'J<I ~ 1(11i) 5 
0 1500 

, G4 -a:l'~ s{3){q;) 29 0.2400 

3 63 cr:r ....... , 5{3)(is) 29 0.0900 

~ ~UMufl<l ~ 
7, 14, 6, 

1 (ii;) 

ift_ ~ 
13, e. 

0.1990 

~\••\. 
~ 6(1) ~2 

$111( 9if ~ s(1i 28 . . 
ii$11,q : !5 TWJ 0,6790 

' _:_,s . 

- 1 

- ------

~ 

1 

llf1Nlll 

7 

I 
I 
I 
I 
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• 
~o "ERRT/ ,vTI1!iT1111iR 'IJ!T7'61 ~lll$1l 11W ,t,u;t. ".,, -, 11 l'lmul 
.lo tJref ~~ ~ ~ ,f,t ii111'111 / 
~ il;;iq;~ (to~ 

1 z 3 & 5 6 1 

5-3in 10·1 0.8900 -
1 115 ~/qJll 

G (1) 105 -
lll,r 0~900 

• ~ fflll1;t. ~ ~ wt/>fttirr-Od.al•ticl 

• 
i1iO «ffiT '1P1"ililll<iffl "i.ri ,iii 1"'11 ~ .,..,, ... "'.''l': .,,, ,... ~. -I , ..... ,., 
~o I "lffiIT ~ ~ 'JI>! 11\'1 "ll'l/ 

sl&.l !ITTlllffi (to >i) 

-
I 2 a 

.. 
4 !I jl 7 

-NIL-

i1iO ~ /~m:rt "'1f.'I '11, <f1T ~ "lil<ffi!l 11!-il 'lflWI -i ii ,~~--, 

'fl'o ~ ~utl m;.rr ~ 'Tl -mt 'IN/ 
~ ',\WiT' "liiliN ~~-4) -

1 2 3 ◄ s 8 7 

• ~w/, 'lllfi - !f-3~1 1 t2 -o®Qo 
I 

"l1 W/ 
0.14!.IU 

4T<ir - s-afci,)-1 113 -
O-Ql!90 

• 2 
28/ ~ii; - S-3{l!l}-1 lt3 -

o.®00 

s· 29 '.Wi/ 
AT,3 -

~050 
s--a(iii) 1 113 0.0110 -

J! 
2!l 1!1/ 42<11 - s-a(lli)-1 H?- --, 
Q.91SOO 

~ L~ ~ A 21\'Z - S-3($)-1 112 -
... •···· s '• .. 1 )I._ 0.1760 

,- r w·.llff, 
®2 - S-3~4 113 -

DER 11.11,~ \ 
_,,.,,. ,.,. "0til\cl ; ~ 

~ 6(1) 117 0,8910 -
!lellr 1a1Jo o i,;,oo(i..lt- -

• ... ~.N· .. -· 1•. : .r:i 
•. 

:

£':,;: 0(1) 0.2330 •• 7. 253 - ,11 -. br;, ... ; .. .. 
~~· -..-<tl $1 251 - 6(1) 117 0,0210 -

1\T'T ' 
1.4810 

. 
-~ 

~-- - ~ --
\'I- ~ 2 -__ ::::::::::----
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• 
WO ~ I ;pl;J;f~ ,r=i ~ WilT . ~~ ~" ·~ .'11 l'fll'l"I 

l!O TiTeT ~ ~r Rw"'Ifll '!111 

~ 
,nq /fflil (3o ii) 
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19, 176 -e-1 56-0" 0.026 
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104 .ni. 6llO 31!~ - ~T-3 S7& -
105 fiSl <l\l~ - ~-.rl-l 655 -
106 682<1\1~ - fi1111-3 554 -
107 est i:111 - -!l'O'll-3 514 . 

11l8 "41)_ 441 - -
1 588 0.il7 

--u V 

I ICIII «2 - 'JIVtt-3 Mf 0.111 

HO 443 <ffi. ,U5 ~ ~ ~ Z' !>11$ 0.681 

~ 

=111: 445 - ~-3 5211 0.24 ... ... 
• ·l(z~ - 45! - ~3 625 017 

11a ·11.5\\llll~ - ~-3 SZl 0417 

1,14 'qi !f\1 amt - q,)f'-1 435 0.263 
. -

"~ •~;J;I "lllli1 -
C 

9'111-3 55!1 O.IS4 

"fib :~:~e, mt~ - !tllll-3 651 0.4.0S 

' 
• 

,7 '~- I\ \\ ·-!) 
28 

\ -
- ---
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•• 
111 I 479 - I "lt"VTl-3 

-
572 0.261 

118 coo, ,tg,t -llrlt - I 1J!tj)-3 ISIWl 0.205+0,20S·t 
0.1$0 

!19 ,css lfil - I ·~:t-1 4-i'll O~I 
12ll ·l97<5f - . 

I W'TI➔ 6oO IW? 
121 499 ,:,1 - I ~~3 54<l O.lO) 

l:ll"T 69.370 

- ' llio ttim/'1Tc!T q11'1 ~ 'lM lilT 6lUll ~. -_..,. ;pr llliT't I fillR"I 
'ff) ~ ~ ml'TT ~'il~ 

l:: 'Wl/ 
,to :f 

I 2 3 ~, 6 8 7 

• 1 585. ~ - ' ~"ll 6-1 376 1..3510 
2 593 !l - "l"ll l!l,-1 376 

a 594 <If - ~6'-1 376 

~ 586'<!r - 'lf<ITT &-3--6 324 13640 

5 693W - ~11 5-3-5 32.J. 

6 585 ,:f/27 - ~15-1. 323 0,63:,0 

7 s.mnr - lilllfi c!r-1 1323 

e S91l llf /~ - JSJq_r r.-1 323 

!l 59a ar - ~-ujj li-1 aia 

10 5945;:r - 8!1lll s~1 ij23 

1t 685 'i - Will 1~i. 82 . 
12 581 llT - !ii;ft J 267 0.0600 ,, 687 er - .;n,rr l 7.69 (1. 07.c'.IO 

• 14 SSSli - • 51~&-1 av 1.£380 

15 553,r - llfl'll 8;,,-1 

11, .694 .ll - ~G-1 1,: 

ff I 605 - ~G-1 

18 SOT - I ~s alo 0..1360 

HI 696 tJ - "1VlT a 
2ll 59,3 Gr - ,r.,r 3 

21 s·~s - ~3 
• 

22 593illi - ~ 3 257 0.3080 

"'ti ~601 " - ~·a -o 
··-v,·,, ~-~ -.i - lllUlls .... •··' 

ZS I ··§Q!i':tl; - ;.l!il 3 

v~ D-:- -~i: .,;;'J\j 1--.ri 0:, IJ liJ 
-- 693 V 

D4N Ml1.111'DJ31 Id 'I'tS • - ~,ijj ·1-a; 1:14 0.0770 - . . 
• .. - -, f.C ,,..,: I/:-.;::<' • L-~ .•~ ·.;-- - ,. . .., - - - -. '• ... ""t...,. 
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• 11' I (102 - J 6!"TT 3 297 0..-tS-tO 

29 601 lf - ~3 2!ll '0.0790 <'.-

;\O 608 --~ - I ""'II 3 

'11 &04" - Wll 3 

32. 5!!8111 - ~r 3 304 0.4500 

3.3 ~ t'J - ~t3 

34 599 - 'l'l"ll 3 m 0.2020 

35 600 ~ - '>RT 3 

l5: $48 ~ - 'll'T.T~ 

3T sso - '-'f.tl)11•-'ifi ~4 O.IJOO 

ea :maw - -stuil 1--<Q 

39 5:!12 'llT - "l"ll a. 318 0,2300 

40 5.g'fil;[ - ~1'3 

• 41 :591 - 'Jil'IT 3 ~.es a.t600 -

-<'l 592 <lf - ~:; . 

43 600 W - q'Vfl 3· 25'S 0-.2430 -
4.1 601 ~ - -!1"113 -
45 ~<ii' - ~..lJJT] 3 -
48 '59~ qi - '$jlllT 1--6 223 4,5193 -
47 59G W - ~1➔ . 
4il .,~3 q . 'JWil' 1-« . 
49 594 "II :"f!IIT i➔ . 
&I 5$3 llf - ·~1-6 ~ 

51 594 !;]' - ~1~s 

~ $$4'iv/i2. - "lll!T1-if 

53 594 '(1' - 'l11llT 1--6 

• S4 ss-111 - ~,-e 
5S sai -:i - I 'll"IT 1➔ 

Sci ~~1!11' - :wufi ,-6· 

5, 59(3~ - ;l!jlljf 1-6' 

58 584 F4t - ''al'lf 1~ -
s, 59ij~qj - ~ 1-6 -, 
00 ~94- q,/$W, - ~ 1-'6 . 

'lll1T 11.950 
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•• 
2. 6-2 n 0.64© 

Jljl) ~/ ~1f>T 'lrfWI~ i:ITTIT <ll<f~ rimvr 
~ '1'freT 11'&:!I Jll6N milllT ~>l~ 

~ -il"I 111q / 
~tol'f ,. 

1 2 3 -1 6 6 7 

,. 82 "'· "83, - 5lvil'G-I 1009 4-1.510 
SJ, 83 m 

2; 93 - -!!"ll-11!! 102 0.1600 

3, M!li - ~l ➔ 9711 Q.T620 

4. 9i('121 - 41"1lT-S 92..1 0/2-020 

s.. Ila~ - ~-3 855 0..10.10. 

•• 6. 1081T - .l§l!IIT-3 95:5 O,OS20 

7. f09 - ~-3 ll6S 0,1200 

8, oo-.r - ~-'3 9'.lll o.:mo I, 

9, 96 tf' - ~-:3 893 0.2020 

1(1 97 '!If - ~3 1167 0.2020 

11. IJ?'lif - ~3 ll25 0.14$0 

HL I ua "' - ~3 97.G 11.0la!0 

Ill 119 ,;)l - ~3 62 I.S9$ 

14 101 - ,ran-, ~ f!01 0.200 

1-5. 103 ~ - ~.-3 a'J4 0.202 

16. 1041ITT - ~3 1001 0-.198 

17. 105<llt - ~3 %1 0:.360 

• 18 108 <l'i1' - ">M}-3 !13!1 0.162 

19. 108~, - ~ ... 3 ~ 0.200 
1oliP-fl 

20. llCI inf - ~3 892 O.IJJ 

21 112 - ~3 932 0.103 

a. 182 ~ - .WU-3 ffi 0.20:t 

23, 18'1 ;i;J - "1~'11-3 m 0.251 
• 

2'1, 184 <111 - "1~3 lllM O.M3 

25. !~ - 'lf"l}--3.. 9112 0.042 

26c 177 - .. 902 0.101 .... 
.p. 1!)0 - 'IRI-~ 933 0.075 

.... 2,8: .'. I ~,1111 - 1511'11-3 !33~ 0.082 
• -

t,2.9. • •• 203 - ~"11--1 qi 81~ o.oso 
•, . 

, l)!O,, ,, ·,~ - ~111> t75 0.050 
' ... 

I• 'a!ll, Jl:, fl,,~~ 
- ~1 l:l.3 ~ Q. li!S 

....... ., .1...'J .. •,-.:- r 
I 

.· :-.: '\ ~ . ,•·-0 l"r\..-···- ..--4 • 
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• 32. a!:11 - ~1 1~3 Q.070 . 
33. 205 iffl - ~-\ 175'~ 0,300 -:-0 

34. 206llll - ~1 101amii 0.236 

as. 207 iffl - ~il-1 483 3lllt:' -0.320 

31,l. 208 - W'IT-~ 1003 0,304 

37 209 210, - ~'1lll-1 340 O.OilO 

212 ll!ll\ 
:w 213 - W'it-1 JGO ~ 0.0524 

39 21 I 11\l - ~~r-1 JI!~ O.OtlQ 

◄0.. 221 - .$li-t 563.illN 0.100 

41. 228 ,ii) - Wl'f-1 439 0.200 -

42. 22!!1 qiJ - 'lj011---I ~40~ 0.593 -
-43.. Ul - ~I '440 0.602 . 

• 231, 2$ ~;-1 111:l, 101 17G 
. 

2916 
44. - -

~ ~ 

~!i. 22A ,.225, - ,,,~,..., 7lMls 7.!3 1379 . 

226 ffl -1nl\ 
41!, ~. 2,19\1il - IJMl-3 ~~ 2.559 . 

47 340 ~ 3'11. - 'W'l!-3 l)(l.S 0,800 
3'2~W 

mi; 

~8 849 - -,{Vn-1 374 0.075 

-19 ?,40 -e 245 - ~1 211 ~ J.687 

5l). 2'9 - ~1 719 0.505 

51, .327, 328. - ',i'lllf-l , .so ""iilli O:JJS 
329 

lil.. I 1 - l 'JfCllT ' &- 1 1000 . 

s:s. eo illl 1v - ~~ 895, !195 -

• ~-
I.II!. "7'1 - -'R11it-j .917 -

~ 74 m\ - I ~1-3 065 . 
5o I Ila~ - 5ll'IT~3 9111' . 
57 121 * 1:n - 'll!IIT-J 919. ~ . 

31~ 

58. 128 129, - ~-3 941 9111 . 
130, 

s. 131,135 - .lilun-s 006. 976 . 

liO. 1:JT, 13& - 6!'111-3 911 -
61. ,~ '1171 - 'l!Ull-3 891 . 
~ f75 ~ ljll) - 'l,~-3 9S!l ;mn: . 

. A..rx~-~ ·. 183 'i11ft - ~3 !l!/2. M2 . 
.. ~ .. 

;:,~ .. 192. llEI, - ~-3 ~1 i!IIK -
RS 

~Cali:";; 1!r7 195 - ~i 840 -
iluefOlfff ! 222 - -f-1 341~ . 

101 
Ii
~' 

1-40 'iii1 -r ~-i 265. 284 \ -
l. •• -. • I '-- . 

.RJ~~ ,~ I) 32 l---
l\ -
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68 IOOl!il - ~-j 841 =¼'Tia' . 
69. 3:29 ij\T - -ll"ll'-1 37Q, . 
70. 352 •<f,j - ,jj1,ji'--1 511'5 ~ . 

• 
71. 214, 215, - 'Rtlll'-t 33 . 

21Willi 
12. "61 illl - W'!l-1 m -,, 
73. ◄ 1oo',1 'l"Jf-• 5jl) . 
74. S2 .:Bl ~IT-i fri1 ~~ -
75. 220 IJ!'llr'l 543 -

tWf 66.UO 

• 
1liO ~ 1f1il 1T,'f lJ.ijl 'il\'I ~llll llJTi'lT ,..f,..41 .mf 'IIU•I ~ 
~ /-TTZT ~ ~ ~if~ 
~ ~ alt~/ 

e!W1ic1 
~ 'fl) 

I 2 0 4 5 8 7 
1 2lfi 6-1 8 1.237 
~ 2~ 5-1 3 
3 3lli 5-1 8 \.25$6 
I. 3ei ,-.-:m 3 
5 !S-4> -H 118' 3.6095 
6 5 'llfl:r ,-11> II 

7 s~flf 1-t/f 7 
8 5->f 6-1 g 
9 6f.i !-1.11' 4 2.252 
10 6 IYJ 1-<p a 
j1 6 lli 1--'16 1 

• 12 6 ;;J t-~ s 
13 7ilJ 1-11> .6 1.5710 
14 7W 5-1 ~ 

16 8 5-1 8 o.,sse 
16 9 5-1 8 1.4206 

17 10 1~ ~ 0.Oaa-1 
11! 11'ili l~ 5 O,CMOO 
1-9 11'a' S-1 8 

-40 12t1> H 8 0.1100 
... .,.. ., '" 12'W 1~::i; 5 

2:!··.: ',i3~ 1-ip g 0.2200 
... ~g;s,,., -..i<1 ffl 5-J a 
~ 

. 4 5-t 8 012® : ..... 
11 IIUS.:r ... ,,, , •--~ s 0,9088 :r, ~.,.: ,.~.,~ ... 5-1 8 I\ 

\ ,A/ " 
-~ -4 ...... _-,~ 

rr." R~"-~'~ I'- ~ 
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•• 2T 16lfi B-1 9 -
28 

-

16(il' 6--1 8 .,_. 
~ 17 1--<lf s 0D70'1 

lWl 13.00 

WO <\'Rro"/ 'lJ'i q;r 'lf'l01'"-<"II Uh11 !lo:IIU11II Vr/i-l!ffl ~ 
~ ~ ~ win- ~'rllvr "tl F.tm 
~ ~lll"l iim/ 

~{ito'l) 

1. 2 3 " 5 6 7 

1 5'4 3 505 0;100\) 

2.. 55 3 498 0.1600 
3 .... 56<n 3 498 0,286 

4 5,!l~ 3 S.13 

!J. 51111 J 515 

4 57 3 515 o., 100 • 1- S8 3 615 0-0500 

L. 59 3 525 0.080 

9, 6'0 3 524 0.1600; 

10 61<P .G-1 630 0.0220 
11 61~ 1W 1f)_7 
12. 62 2 A80 0.2020 

I;\ 63a, 3 -525 0.1000 

14. 63<!1" _fr--! S26 

l!i 64 &-1 530 0,01® 

t&. 6f> 3 525 0.0500 

17 66 S-1 ~26 0:11ob 

• I& 61 s-, 526 0.0500 

11 ea &-1 630 0.0400 

20. 89iii 3 511 0.0600 -
2.l 68«" &-1 580 

72. 7-0 J 511 0,1~QO 

a 71 3 611 0.0450 

~ 72 ir-1 530 0.0970 

' 
~ i\i _ ... ,. 

i:'x 73 3 s:12 0,0810 
0 .... ... fJ J .... •• I• 

a. 
\;

4 3 ~ o.~o 
:·r:: "'I ''· 

. ~ 
• fV A.Si• , :-<r.

1
s !>--1 526 0.01\00 

0 I • • 
ii u ;_-;. 1: ·- 2 479 0.i810 

. llilll1' " ~a. ~ _. ~18 r, 
~.. ♦ ~ :, 

"•..... .-·~. ~ '11"'\o. • I\ L-- -
·34 

UrfAn°Ai\'!'°'.., 1\_ I• 
_,_ 
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l • . 29. 17 3 -510 cu,oo 

I . 
• 

JO nm 3 508- 02500 
31 tB<lr 3 510 

» 79 2 482 0.1200 

.l3 ~ 2 46'2 0.A'\60 
.14, 80<lJ 2 479 
,s. 0011' 3 510 
,a 50q l3 518 
17, ~ 6'-1 526 
35. 80'q 1cf; i97 
~ .805 1W 372 
--1. 8Gvl 6-1 530 
41. 81 3 -614 0.2020 

Q. 82<5 6-1 .531 0.1040 

• ~,_ ~ 6-1 580 
~. <·821T l<I, 19T 
45, 83ll'i 3 6'18 0.11110 .. 83E: l'!p i91 
c. ~ 1<!> 37Z 
44. Mm 5-1 5:25 ~ l2ilOI 
•a. 84~ 1'1' 372 
!11. WT l<ti 197 

mrr 3,90 

1!lOml 'llfml/1ll'ef Tl~ 1If'l,i;1 'l1'ii -utffi'lhu'II ~"illtA I '"'""' 
~ ll1li1'( ffl,llf ~ f,,o_-lf•-~ 1!!l 

. llllr:/~ to ,l , 2 l3 4 s 6 T 

I 4441~ - 5-3 ~. 1391' (),()45 -. 

2. 444-1 l!I' - 1Q 129tj OMl -
3 <W~l ;: - 1 lli 1123 0.8'1·5" 

J -W~I l:i - , ... 876 O.OlO -
5 4'141 1T - 1 'ii> 8&I o.on -
,II 4439 jj; - 'l'il> 1128 U.tllli -
7 4 .. 30~ - llj;" ,2110 0~00 -
~ 

ii.. <1~40 - 1'llr 01 0.0120 -
4,140 - 111> JS. 113. 1111. 1.120 -

':ii 1:- ll7.6 .r· 
Llo:· 11,, 4-440 1075. 1123, 1290 1.073 r - , "' -. .. 

3./jt:ll .• 1lf1r .· - . 
l""i~~.1 .. ,~ ... '-''•J• •1·4 ~ 

3S-
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• 

• ~ i!lo ~ 1!'1 "'I ~ <l>f ~ .......... ~ 'I'll'! c! y,l,pf l1 fffiiir ;in /'tfl'aT llil>it ~ mini- ~ ..,pr ~ 
~ 'mf/Cl-:tlliel ~ !'I 

I 2 I s ◄ .5 6 1 
L 249 - ~, s-1 184 0.1000 -
2. 211?. - ~S-1 18~ o.snoo -
). ?,45 m - 'H'fll 1 "<Ii 107 0.0540 -
'1, 2.tS 1'i - ~ 0-1 19~ 0.006 -
5. 25Q,; - "11/JI 5-1 1B4 0.1·500 
(i, 252 qi' - ~ 1"' 91 025~0 'II--· 

7 2$2~ - ~,-.,; 87 0~060 ~-
8 i52 '1 - ~ I lll' 13'4 0.0'.lOO ... 11;::._ 

·9. 253 111 - "'111 1 15 91 0.04}0 -~--

• 10 25313 - ~~I~ 61 0.lllllO ~.....-
l I. 25:3 tr - ,5lllj) 1 cJi :io 0.0700 ~ 

12. 253 1T - ;bJ'llt s-1 U!1 0.1~60 -
l:J. 2d6 111' - "'"llf[ 3 wi ,o.3oso -
14. '248 -'t1f - ~""Tl 3 178 1).2140 -
IS 248 ll' - "1"11 1, ,fl" 107 0.0700 -
16. 2,:,; ,i- '1!"115-1 184 U,10. -
17. 247;;; - ~a-, 184c o.os~o -
!IL 2J7 VS - 'R"'IT 3 17l! .0.030() -
19. 247 ff - ~1 11!/f 10T O.Ul)O -
20, 24T ::r - 'W'lT 3 11<5 :ij,100() ~ 

2·1. '2,411 ... '11"11 1 <If Jill Q,OS! -
'.!2c .2.4~ 'q; -?)•ii !l-1 184 Q.O'.lJQ -

• 'D. 24~ {!J -"!UJj 1 lj; 73 0,02'10 -. 

1-1. 2A8 U '-'l"lf ,i iii' 13'! O.OJ.SO -
25. 248 ~ 4!1llf 1 iii 107 0.1-100 -
26, 244 11 . ~"II I 'P 1.90 S,7330 -
27. 244_ "ll>j ~ 1 q; 00 0.4929 -
2S l!44 "!"II 1 r1i 6ll 0.05113 

~- 244 <5l'lin 1 ~ 73 0.299 
30, 244 il' ~"II 1 W 103 0~160 

31. 244 ~ '5{l'ff 1 <15' ,fff 0.0930 -~-~~ Z44 <Ii "'lfi11111!i ,08 0.6060 -o .. ]:~ ~\lf .'JITTIJ f 1 in 32 o.n,, ... 
» J.1220 / 34. 

1,i~2'44-~' I 
'l!VII 1 "' I 

VI~~~ 51Vll 1 <If 35 2.38~ -la..' .. ~ ~ 

llB~!llllu" ols:J, j ~ l ' 'h-. 
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• • 

l6. 2.rlll rrr ""11 1 " •I 1 0.024); -
37 2~~ 'li"ITl<f.' 45 1.36:20 -
)ll 2-1-1 i'.I' ~· 1 'I' ◄6 0.306 -
39 '2¥ ~l I 1ti 55 2.750!) -
~o. 25'4 1T ~I .01 0,7670 -
~I. 265 ~$-2 185 0.6500 -
,a, 260 q; -i."V{J S-1 16;1 o.JSOO -
~- 280~ """"fl I .r; 64 0. 1!140 -
4", 260« --w'lt 1 "1 134 0.1l60' -
4>. 260 'i ~ 5--2 185 0.2ROO -
4' 259 m "''11lT s-1 184 O . .f~llO -
4i. 259-;g- ~s 179 0.0980 -
4L 255V -'li""ll !r-1 18Q 0.0090 -
49. 2S5,lf ~ I 'ifj tllll 0.1000 -

• so, 25Stf /lNl1 I 1!i 134 02470 

SI 26'1.S I - ~l'S-1 1is4 C).6~JO -
~ 22.120 

~ siRffl "1/li liir 'WI ¥l lllltrl -...... I ,mi 'fiWI 'lmr;.ar il II'!~ 
-q,'o I~ Sl1flR ,w'l) ~ Riim~lll\ 
~ 'lllf/ij~~•cl to if 

1 2 3 >I -5 6 7 
1 81£1,n - 11-,1 553 444'80 -
2, 810 1f - 6-1 55/i O.S~'.,10 -
J. S'f9·· - !HI~ 547 '0.7505 -

• Qi/5 

"1, 019 V - s--a"' ~ o,.a1so -
s. 619 ~ - Y--i !;51 o.~~60 -
6. 819 ~ - ~ ·lli ~ 0,IS5b - . 

1. 819 lf - a-3 iiile 3,ISQQ - I 
K. 819 ~- - f>-1 645 2;SS1 

"· ~- i 
9, 952 - S-1 545' D.l3'7S -
to, 817 lJ - lr-1 ·555 0.020 -

Ci A I::>' "lif'J 51t5Q . 
-.,·· , ...... ,_,-·'t, ' .. .. 

,• '• \ 

~ 
•. · .... ' 
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• 
~ ~ Tl ijlT ~ ill"! ~ - .. 1 .. ~ '1.;1,i ..• ·-···-• •I J,;1ftVT 

/ "!ref lfim'l .q-afr ~ ~·,Pl iilr 
m.iiT 'lN/~to -It 

I 

1 '2 3 ~ 5 6 1 
I. 721/3 - &,-1 388 38.TSSO -
?.. no - 6-1 ?¼88 3:81!50 -
3, 7'l2._/1 - ii-1 368 I ,Oc;;i -
a. 723/1 - i>-1 3811 3.2ml -
s. 724/2. - lr--1 <lli.8, o.~11 -
Ii. 725,{1 - 11-1 ~ 2.003 -
7, 72.7/1 - Ir-I 368 1.39':?0 -
&. Tli3/1 - 6-1 388,. 2.78! -

• 9, 729 - &-1 388 1.321 -
10. 732 - &-1 386 - -
I I 733/1 - &-1 388 . -
12. 721 /7 - 'J,~11 3 36'4 l).J'l!,1 -
LJ, 721/S - 1 <I> 286 0,9S:iO -
14 n-t/1 - 11il' 117 4,6140 -
IS. 721/4 - I"$ 32 0.4J110 -
16 726/1 - I 'lo :J2i 0.64&1) -
17 na/2 - I t 1n 117 0.5950 -
18. 730/6 - 1.i; IQ •0.2140 -
19. 7®/5 - ll'j'l 52 OA?llD -

:20. 730,n - 1 <.,,;. 53 '(UsalJ -<. 

:21. 7'JO ,t~ - I 'ii, 148 ',0.4210 -• .,22. 730 'II - , <Ii 181 • O.l!.lt40 -
n. vm; I I - ll!/l' J09 Q.481 -
24. 7:lS/2 - 51~11 383 1,MSO -

5-~~-
25 &451 - lSl'lll ll-2 390 0,008 -
26. 651 - 1 7JT 2rr, I r.~g -
l'T. 6:il /4 - 1 i)J 206 0.3•18 -
28 ll?il /3 - ,w 251 0.07T -

-®· 651 Ill - 1 l!l i70 OJ4S -,- -
p~~-w111/1 - 1 1¥ 117 0.7800 -. 

·•-~IIO )\ 1 ,·11 1115 0.64~ -JI. -
. 111.~ ;, Jill't_J(! - ,w l!01 0 04(1 -

J~lv •. ~· - 1 111 238 n.2.0so --· ' ·-· ~ . ' .-t, ill ,,1.: :!": 
, , 

-·~ ' --~~:::~::::::::==-:::-_) _ 38 

' 
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• :JA. 59&'Jfl - 1<?f 327 0.410 -
35. GS2 - a--, 380 0.06SJ,) -• • 36, 705 - ,w ~ 0.630 -
)7 701 - 1 Cb iotl 0.3SO -
3~ 698 - 11l, 1,la 0.7.8J0 -39. I 70Cl - 1 QI lilll 0.178 -~o. TOG - I iff 01 0.1780 -41. 71).+ - 1 => 108 0,2330 -
41. 704 - '!f"ll ,1 ~1 0.2130 
43. 703 - 13-1 386 O.OJa 
~4. 701 - 11-1 3,&6 0312 
4S. 702 - 6-1 :i,86 0.0S7 
46. 646/2 - G-1 3lla 0..44'7 1, 

-11. 851/3 - &-I 388 4.9~ 

• 
i;g_ 6'47 - G-1 ~Sb ' 033G 
49. 700 - 1 Q) 6-1 0.1193 
so. 1144 - 1a. 196 0.368 
~1. 6il3 - I Qf 100 IJ60 
-52.. 843 . 1 a, 3oa IM6'2 
SJ 61.$1 - I cj, 186 0.88'2 
S1 ,!138 111 - 1 q; 23!l o~.~ 
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FLOOD PLAlN ZONING ME'fHODOLOGY ADOPTED 

FOR RlVElt SYSTF.MS OF UTTARAKHAND 
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• 
1. Flood Plain Zqnh,g 

Plol'ld ploin m11nngemcnt aims 10 rtg_ulatc l11nd l,l$C in Ooqd-pc'ohi: areas to minimize dunuj/.o 

while ma:cimiling bcmoli1s. By identifying anw nl risk from floods of diffen:.nt magnitudes,, 

dQvclopallltll c<1n be: plnnm:d lo rcdu"Oe potentilll damASC. Fl0<><l plain zoning disseminates 

lnfommtion on flood rak.10 provcni unpl.aunc:d devo.lopm011t in both protectc<I 1111d unprotcctccl 

areas, R«:<:ogni:dng that n~plaill9 bcloog to rivers, h pron10111s davclopmenl th111 aligns with 

llood rim. The Cen1J11I Watc:r Comminiou (CWC) Ilrsl issued floodploln wnlng guldclinu in 

1973-74, followed by a model draft bill In 1975. Tho Uuoniklnmd Government cnw;ted the 

Flood.Plain Zoning Aa fn 20]2, and following the20l3 Kodllll\Wl flood!, the Hon. Supmne 

Cq~rl and Hon. Jifatiohnl Green Tribunal emphasized tho impoT1llllce of defining river 

boundaries 10 rcguh1te land ~- TIie 9.oope of worlc provided aooyc and lhc expected 

dcllvc:rables nrc inllne tO ~t lhtl guidollaes provided by, national Disaster M111u1gemen1 Act. 

Janl008 

2. Objectiv.e of Study 
Flood-plain Z1>ning ls a flood man11gement al'Pf08d1 lhnt rcspctts n rivet's nnrurn.l flow and 

limits devclopmcm willlln its fioodplaln. It, involves mappihs. areas affected by floods or 

varying magnitudllil and fu:qw:ooies, and rtgtilatlng pennissiblc dc:velopm.rmiB in these zon~ 

The goal is to ddiru: Ooodplain boundaries ~ on river gco~tcy and tiydraullc 

ehat.l.clcristics for 11111Jor rivecs in Utlllnlkhand. ll also alms to identify .areas at Tislc from high 

discharges during floods and flash fl~. using modeling results-for diffi:n:nt flood 

froqucnole$. SUllb as 5, 25, so, and 100-year re1um periods. 

3. Methodolc,gy: 
_ Wbcnavcr we 1.1re going for the flood Plain u,ning works w in that case, W1l have cwo ,.,,.... of ~ ,.,..... 

d' 9.J..~~ts fim one is gauged catchmeill and tlul 01her one ls ungaugcd catclunMt. To 

li ~ J· ~e~\lhe Oood plnlns for Syr, 2Syr, S()yr & l()()yr return pcdk)d, ~~6fle calcu!Atlon 

C> f VIR ·-~ \,·ne as per tht: aVllilablllty of the d!Un, so the diBchn.rgc calculation will dcp..'lld on 
: 'Oc.t!e : * .. • ~:. Dell/ffilJJ,r~~~tchmcnt weather it ls gauged or ung;iuged. Here dloolwgc Jll'CJl8nllion sti;ps for 
~ "\ lteg.t11U6JOlJWn l.;£.r.t.._ \q ··•... d1~~µ:~µm ~od and modeling steps fur ganged <¼llcbmeot and ungaugcd catchment 

~ trrA·R-A~~ scpll11ltdy. ~~-" 
3.1 For Gauged Catchment: 
To estlmali the design,flood uslng flood ftl!qucn~ npproocb, tho rollowlng proceduKS shall 

bedoptcdr 

h-- I 
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• 

(a)Tht l'lood peak seril:S sllnl1 b<l ahccked flll' mndomncss. homogeneity, lrcml.Jump. uulhct$ 

~te tltilig uppropriotllcSlllUSrienl mlllll(ld$. 

(b) Pl(IOd (rtq\lClll)Y fllutl)'NI~ ~})NII be cruTicd 0111·111tlng llmc aeries oflmllnnlnn,:ous annual lll!Qti 

ponJc. a~icd on the howly pul!l) dlll11 tho observed n110U11I n(leld l)Cllk shnll !>c conv~11ed into 

instantimeous 111111d peak. 

(c) UsilJB tbt instru1t11neous:annunl OQod peak tim,c; i;eri.e:I, tb11 flood ln\qucncy nnoly.,l:s slulll be 

(anicd 0111 tb•ina $11U1dard frequem:y diunlJUtions suuh as. Gumbel, log Pears.on typ1>lll lllld 

Log Nonnlll distributions ell}. II) estimilto llic dcsirod rcturri period flood. 

(d) Goodness of 61 1e111 for the ~ucnGy dls:tr!butlon almll bll c;urled out using JIADWll'd 

,tat~cal testli,SUGJ\ illl Qb1 Square, O,.llidc., tto. lO 11.SSCP tho ~ppropriotc lnqUCl'IOY diwibution 

for lhe dllfh 5!,ll~ de.cidc me 11pprop~ design Oood. 

·--~- -~-•-·- - ---r·- -- - -·----~---- -- ------ • 
I 

! 
I 

I 
I 
I 

CoUocU011 1<nd 
CfllDJ'!IIUU!ltl''!'ll 0 I 

3.Z For Ungauged Catchmc.nt 

Spatla.l J 1 
~~ I 

I __ _.___..., I 
v'fl'I""'"' ~o I I u,·c.i•&1<·Eut._ l 

110 S-ltlllU fmtJt•Y fc; ll¥lot .... t 

J_ -~ .----t--~I 
I 

The iS11allabilll)I of hlstorlc,I dl14hargc dbla ls tlJij primo infonuo.tlon required to prococd for 

Flood Plain Zoning (PPZ) unalys!$. 'Tho mnjor •l'tts sonsltlve lo FPZ nre 001 wlt.1'1in the vfolnlty 

oI lht gauged site. So, Ille analysis Co.t ungaugcd n:nn_lyals is to be lllkcn cnl'C or. 8csidcs tho 

gauged l~tlom the olhi;r loeadQns whtrc se11nty or lll1crmiuent Dow .dotn a.re avoi111blc does 

~ 2 

SD1 
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' • not 111vc: u clt:11r ,gcn~rlu ofth!,\ nuw pnt10m, Al 1111g0ugcd lo®ll11111', dc1ermining lhc: di.~dua11c 

is nlwnys II thnllungc for domg sub:1c,quCl'II hydrolugicu.l n_nnl)'!tt:1. Simultnm:ously ii is 11lilo 

difficult to jllll lh.i {IJIIIJ:\,Cll ::11 nll llltlh:ril tountlnau. 

Rninfoll data Is obtnined from IMO as well os PMP ntlus, llSlng lho.sc mlnfllll data ~tum ptflod 

rnlnf«II r, dcrurmincd ror 5yr,2.Syr.S0)'1' & I OQyr. !brthcnnorc derived Unit Hydrograph ts 
----

ll:llllnOll 1>aia 

-----''---~ 

Spall•I 
dalil 

I 

l ---OTilp,t~•ttttSOJ) l U) CIOKJ, Ea 1ill 
Ill) S.Ltlllle ~ & D.E/IJ 

I - - I 
I Anal)'lb o! aatlllllle data ror mn.ctl.q lllo. 

mu'Dow patks sru1 lli>od t1tlllumfon 

11lowA.11ll)yiluad Moddhlg 

"1ltlshurn1 

J 
[

W.11J:.svfac:ta~dilfffl11lttlarn I ~QI ,46·~ 
pir!ods ~ ············•~r ;t-\\ 

I ~--- /~ '• 
1 lnpar.tUun oC ._ /ll18efU'.lF~ Sl~G~··. • 
I huuubU,On ~lap• G) [ ¼~wotJlt j --
1 I ~ ~ Odlr:,dun OiWJCI i ~ 
I _____ -·- -•- _ -·- -·-·-·-~~·-·-·-·-·-·- _ -·-· _.).;~i!!o..!,Sl,QTgou/~' ,,. .. ilr.&Uila '" v,,_"·. •• ~ - ~ ,..- •• .•• !:) 

.F1g._l.Elowwrt oiatdll.odology of Plt>0dPlatn Zoning • 0).A.RA\<..~~~ • 
"=~~ 

i;onvolutcd with return period rainfall for getting design llood hydrograph for d~mble rctUni 

periods. lo fi$in 2 flow alwl dcpilll~ the fflQthodology adopted for unguugi:d wtchmc:nt. 

3,.2.1 Estim11Hon of design Jl'lood 
To obtain design flood of required n!lum period flH: effcclivo nunfdll for dcsignJJtonn dt1111tlon 

is robe applied to 1hi: unit bydrogrnph ofa llatchmenL Proce.dure for computing design fl.ood 

pe3k and dl:$.ign fltlO<I hydrograph for T year relUm period by SUO approach ls'as und~r; 

11) Compulat/1111 ofdqigft.ftt>Od JNilk 
Tb~ pr0Cc8$ of csrbnnting II designjlood p-e:ik begins by developing a ~1hcli0 unit hydrogmph 

(SUH) u.sing c,atcbmcnt physiography. Nfxt, a suimble de:tign stonn duration tm) is slih:ctcJ 

to maxuniu discharge. Then, design stotm niinfull Md effective ~lnthll lncrcn111nls llrcl 

calculo\ed. TI)esurfllcc runolfiJdcrivl:d by-combining effective rai11f11II with th~SUli Fh1a!ly, 

lh0 .nood pak ir obtained by.uddlng-lho b;L'it flow lo lhe 10111I 1111rlhco runoft: 

3 
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.. • 
b) On(f{n jlool hJ'firt19r11.ph 

To compute the dt+iign Oood hy.drog111ph, fir~t rever~e lht: ~cquanct of olfectiive ralnfull vnlu~ 

111 gel the cri1i~~, ~uc11~e. Mulllp!y a1ch l•hour clfrwtivc niinf11II unit by the unit hydrognrpb 

(UH) \inUt14tcs 10 11btni11 dir:col n111off. ~f1lltyh1g 11 1 ·Ho\lr lag for ell011 sUcces$ive rainfall value, 

Sum !hC!iC dll\"lll runoff ordinates to tbnn lbc: totnl dirwt runofThydrolll'!lph. Finally, add lhc 

b~ flow 10 lhc dlrccl nmoffto obinln the final SO-year flgod ltydrogniph. 

A, our &t\ldy are-1; frills under \Vestem Himale.yus it comes IJt Zon~7. The cquali!)ns ©r 
din-eloping the Sytitllctic Unit rty~ph htive to be followed by the Sllidclints provided by 

ewe. 

4. Hydraulic Modelling 
Hydmulic ehataet~tics like wn.tcr llUJ'faeti ehwotion.ani oruciol for tmdersl!Ulding flQQdpJoin 

bctuivlo. in respo~ to flow. liydrod)'l:lnn,~o mad.els, now prillJllrily compuwi_onal, sim:ulluc 

water-movement to study rivtr hydrodynamics. HBC-RAS il one such tool used for modeling 

rivet ehanntls and f!OCklploins. Hydraulic modeling helps counaics Like the U.S. plan aood 

rnitigatioo measures, including bridges, levees,·and dams. Numerical models ose mathcrmlllic.1.1I 

eq1111tions to ~• waler movementi, inCOIJ)!>roting fac1oi"s likll land 11Sc, <eooveyance, Md 

Witter v·olume to 3$SCSJriller impaota on r.umrunding·areas. 

4.1 HE~RAS ~fodel 
HEC-RAS, dewlopcd by lhe US,'.CB, !~ lwiclcly used for-oalculatlng_ river hydraulic 

characteristics lhmugh waler surface profile modeling. lt tcqu.ires river: a:oss-Stlllion data. and 

upjtre,am flow rates 10 compute wafer deplh•and velocity usjng U1e11~ tquation. lllie model 

lnll:grale$ with G!S to OVllrlay water levoL~ on 11 .Digilal E.levation Model {DEM) for flood 

eio;tent 1111d depth anlllys~ IIByRAS sllppo.rts bolb ~imwlOllnl and two-dlmensionnl 

mod.ell, rcoognm-d by F.EMA for flood mitipt!Oll pllUllllng. How:evcr, lndl41s chollcngc lies in 

the lack !)f g11ugcd rivers and llmlledac~ttSSlbIDty to high-quality hydrologlo dlllA tor hydnlwle 

modeHng. HBC.RAS rc111ai111 popuJorduc to Its rollnbility Md•frec,avnllnbi111y. 
~-
.9.J..~~~ doll! mtulrv.d 10 build a ltydmulic mqdei arc 

•. ·~IRE~ ghncss-valries lypicallydcrivcdfrom land u5tllund cover fLUlC) da1a 

8: Ot1Vrt11ui1=Jtl'f cva1ic,n model (DE}yf) derived ffom 10pogritphic dnle, "nd 1.'-0mpUttd hydraulic 
Rig IICl."'610'J)1011. i:::i l ... • 1lll!ll'. lllU'l:C and singe). 

@:;ARA-.;_~};<)_ ~ 
~/;) 

4 
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. · • 
• I CN1 1mtod (mm 1;1111111111: lmnuocy Jtt..Ut.C: dnulwts Dre. 

The ~11rliwe roughnC!'~ vnllld• l"llll "' 11 •• 

001 ~v:iiln.l!lc. Thi'.' Qi?M foons thc convcynncc 111'C:I or1l,c mt>Ckil, nm.I thus, can gruatl:y aff~l 

th~ tm1p111 of hycfroolic models, 

-1.2 Dat11 ~cdcd for l\iotlcl Dt\vclopm9111, 
11,crc m t11rt"C nutin dntn inputs rcq(1lrtd Ill btul~ tt model, 

• Fim is tbe dl$cb11rgc or now of water entering a.nd exiting the model. 'rho.df5Chlltic 

{lo,1'\0JI hno or out of tl1c model nod 01c tQTTCSpoodlng 10<:iltl(U'JS ·along tbc outer 

perimeter of tho flow ruta m referred to as bOUJJdnry conditions. 

• Second IS 1h1i M111111h1g's "n'" roughnes.t coefficie:fll$1"\lpre&lnltinl; the land's fric:tlomtl 

l(!SiJU!nce 10 IJow d~vcd frolT) lnnd 1,ISO dtl1n. 

• Thlro I, the topog,aphy or the 111odlll area Jn the fol"l)l of a dlgillll cltvlllion modal 

(DEM), which is preplll'l!d 11Bing 111rveycd cross secdoru data 1,1slng Toial 

S1atfonlDGPS/Dronb$ as Well a.s opep 0t- [)llidD£t>.f.s wluo.h further helps ru; lo derive 

the irrcg,ulnr tom.in on th!) bottom of the Oow area grid. 

◄.3 S1>0ware Diipluycd 
AtoMl!II 9.3, 11 ors· ,oftw!ll'C from 6SR.4 wu used in thi3 m1dy for most OIS msb, with H£C. 

RAS to prcpnre inpm files (or mode.I ·llll.d v(sw,lizo hyd\1Utlto modl!liJig mutts as fuundui:lon 

dwlb ltUlps, HEC HMS wna lll!lo dc!),loycd for dcnam,tnlng q;11c:l11ncm1S delinc1tUot1 & 

chincteriwiun. The linjil ,llood, !nuqd4tl1-111 mllPt ~re =ted In 01S. 

S. Result Analysis andPbysli:al V:alldation 
Fo.rvolidBJion, ihc m.odclcd flood,ex~t of flood ls IO be vcrill~ p11yljlc1dly with cxim:emlng 

cntpnctr$ of tho dept 11lortg will• learn or con111Jltan1 ond nc~ry ch11ng~ wcro in110rponm:d 

baaed Ol1 field input,, Flo.1>d lln1.1s woi;e ?1$0 i;cVilJW~d 1,1610g softw~ like googlo earth and 

v111ioL1s sulcllito amagancs. 

+.e"~. S.ensitivity Watenvay 
9 ..... Th\l~ttid di5wrgc al i~-y,ilt l'cn11T1 ~crilld for tllcb now clumge 11'.lCt\tiOA have bl!Cn 

if --~ff EN -S,\ •• ~. 11lcul11to lhc.requitedchnnncJ width orLoaC)l's Waterway In lfouldcrre.ith oJ'tht< 

o . P;!l'QP~'ce of providing w11111tw11y varies II gn:m d~I. ·ni.e WUlt:f\\'llY nmQing tium 0,:!,5 
0 O&lln,J1 ~!!dll,_i, - , · :S \r.,,"J.!lc., J~l,•w•~ ' y,s W11111rway ~l111\I be prtWl4i:d d~ndlng \lpou lho topography prov~lling 111 

~ ~·•·• ..... ~~:.f.i~nl 11tudy, th-.: IIR!I~ wh,:n: the naturnl wolctwl!y is luss thnn U.65 1lmcsttM;.yic¢ 

' ~~:y has bee.1 uunsidcred lli S'"1llitlvc. (S01.1tC<1: Thwry nnd D.:slgn or l.rrlgallon 
\lctu~ by Dr. V.anJbney) 

s 
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• 
7. R~ult & Findings,• ·b n prcnnr'cil using f111od riroRagntlon modeling using the 

Tb<' nood 1m1nd:,1kln 111,:n ruop 1$ oc ., •• 
I ,,s obfoincd rrom on outomntlc calibration 

"'uptimnl" ,·atuc-s o( the roug.hn~ p:irnmo c 

petfanncd wilh rraC-RAS In GIS 1:11vim111111:11i. 

The rmllll period together wilh. rompuu:d WIiier dep1M and role of now 11rc used 10 dcr:i,ve the: 

h~ IIIIIP, In lruJ $!Udy, dlithllf8CI at dotined reium periods were fOnlldercd and 11veI11ge 

btd slope wns u.sed u 1ioundney oonditioM for ~ch cro$S-SCCUOn. Tho modeled and ,actual 

flood lints of 2013, are mlltchlng 1111d hence, tho selcollon of normal dcplh M boundaiy 

.-ondi1io11 i~ 11pp"!l)ria101and rcliable. 

8. Flood Lines Demarcations 
After conducting 1t joint field vali!ia.tion, \he procas of dcJJlllroating flood lines involves 

nmrking specific polnl! al!>n& the dvct's floodplain al regular jntcrvals of SO mo1ers. This is 

done-using OPS d~ce:s, which pr\)Vlde anllUJ'IUc: geographic coordinutes-for each poinL Th~ 

flood lim=sarem111kedforcwospecilicnetum periods: Un: 25-y~qmd the 101)-year-D.oods 

9. Flood Protec.tion Measu.res 
The~ whh settlement alotlg lhc rivtr w been cblllldcred os critil!lll nrcas ond the same hos 

been l!llalyud for rcquued minimum Wlltlll'Wliy. CriU1;:1J ereas.:uc detcnnlned for analyzing lhe 

available and requlied waterwuy. 11,e required minimwu wnu:rwuy as worked our 11b9vc using 

l.&cy'a l!quaq1lll was COIJIParcd wiib lhe aa1Ut111 'V!ller 111 2.S•ycar rctum pcrlod flood. 

REFERENCES: -
I, Join, V., l'l'C$ton, N., Fryinl, K. lllld Brierley, G. (2006) Comparnllvo 

ru;aci;amDOI of duwapproachcs for dori\ling-stn:am power ploia Rlong long 

profiles In the upptT Hw11cr River auchmoni.. New South Wales • 
~--Austmlla.Oeomoipt,ology74, 29'l-317; 
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~"]·•· 2.~ ~ V.T. (1959) Opcn-Chm:inQI Hydraulics. Bln.ckbum Press: Cllldwell, NJ, USA. 

{VIR.E~'tS~c WJ. (2008), Flooding 111 Urban Afeas..2D Modclllng Appronclies for 

\ Oe~radun Ol:111\tA~~si and Fcnc:= ln Proceedings of lbc Engjn~111 Auatr0.li.8, 11th NMioDlll 

_\~lllo...St0-1l~¥~oe on HydruJJIICll In Wotu l!ng!IIC\lrlny, Durwln, °NT, A1L'llruJl1s, 23--26 
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5, !'Ml' /\1111.1 rur Onng_n River nusln lncludin~ V111r11111a Pinol llcport,201 S. 

(i, "ll,~l\11\:11 l'lum\ 1:1).'(Jncnijy tt~1l111111ln11 in Indio." by llokcah Kumar.2009. 

1. MM11M 1111 l'hyslclll llyt.11111111~ M1l<M S1udlu•, 2014, 

~~-
llilflW~Anr--<l1 
~ f2tlTR ~ 

Qll: lc:l iii I ti 

7 

2007



160

, , 

➔·------------, 

'I 

l 

) 

} 

' 

t 

i 

) 

.1 

u 

j 

_,, 

..J 

... 

F"LOOD PLAIN ZONING IN ACCORDANCE \VITH 
llTTAR/\KRANO FLOOD 'PLAIN ZO~INC CT-201Z FOR ASAN 
AND Tl' l1RIB iTARffiS (NTMI, j'i. 1 • S\VAKNA & S11'LA H.AO) 

RIVE'RS 

CLIENT 

urerinteudiug.Engineer, ElydrJ111llc 0Tclc. D:ih1uiarnb11d 

(Jill ltoorkcll), llnridW:ir Uuar:ikhnnd 

SulnniUcd b} 

VI 10NTEK CONSULTANCY £R\fIC~ 

\ A-j;, (Cornuoilfttl for 8cucr £11vin11.1111t!nl) 

, .••• •-·"·'·JI.(, , 211nd 23 Chnndnkll, rn,J11striRI &111tc: r111fa •. rit111b111111.iw"r. Oin1- t<hurd1 
•·. 

Suur-OdJMbn lnllit Pin rl!di> 751024 

tek CortsufQncy Ser.Ires ~ 

Raf•l•..,,f 

Pro/~ Et\&!!'~ 

~ 
s11111"v s1,w, ,. .. ,..,~r 

tt,,drotoav f/<PM 

lll11t1~raiJ, 

.GIS~•oert 

1\11"'1111111h "'l~~ll111v 

lloo Da\o of.Sli\n:tlUI\' 

2008



161

, 

1~---------------, 

l 

) 

) 

() 

·) 

0 

u 

,.J 

J 

.,J 

.J 

l 

.,J 

• 

Contents 

£XECIJTtVE S1,J MM.ARY··•-·--·· .. ----··--··--··--·------ .... -----·· .... - ••• vi 
1 .o u,TRouuc·r10N: ............... -····-····-·-·-·· .... - .. -.... _ .......... ___ ._ .... _ .... - ...... _ .. __ ._ ...... _ .. _ .. 1 

t. I Ktdum111l1 Fl~ (Jun~ 16-17, 201.'.l) .................. -········-······-·····-••n•-·· .. ····--····· .... ·· ........ _ .... I 
lj 1r1ood Plain Zoning ............ _., ....... ~ .. - ................................................... ...., .. _ ......................... 3 

I ;4 01?.J~ti,<e <if Swdy ....... _ ... _ ...... ·-····· ... - .......... ·-···· .. ····· ..... --,. ··-·- .......... _ ..................... 4 

l ,S Scope arWCfi\S~•·••-··•·-······-··-····-·-··--·•• .... - ............. _._····---··- ........ - ...... 4 

1.6 NOMA Ouldiilincs·-··-·-- .. ,· .. -· ... ···•- .. -······--··-····· ............................................ - .... _ ...... s 
I. 7 Mlllhodolugy: ··-·· .. ··-·· ...... _. __ ._ ........ _._ .. _ .... _ ...... _ ... _ .... _ ............ _ .......... _6 

For Gaugc;d Owlbn1.cnt:__ ........ ____ ·-··········-·- ........... _ ........ - ...... - ... - .......... ; ........... _ 7 

ForUn~Utteil CUtcfunent ........... _ ....... - ............ - ............. - ............ - ....................... --···· .. 9 

I .I! l_{ytl.rllulic ·MotleJilng ................ _ ............ - ......... ., ........... _ .............. -, ... - ................ - ......... 15 

L9 HECRAS Modol .. - ............ - .......... - ................................... , ............ - ...... -····-·-· ...... 15 
1.10 Outn Needed foe Model Developml"llt ....... ~,--·-···----·· .. - .......... _._ ......................... 17 

1.11 Mu1roi111i•~ N Vllluc Ai;s111nmcm ... - ....................................................... ,.,. ................ - ........ l!I 

2. OcomorpJli~ D=riplion of1he S111dy l(CIIChcs: • .. - ........ - ............... - .................................... -.21 

J. "Rh·cr 1)11<,rpholi>rot .................... ...., ...... , ................ _ .... ., .... _·-··· ....... - .......... - ......... _ .......... - ... 22 

4. J.npur l)atn ll~c ..... ,.--·······"'··-·-····-· ... --···-··-··-·-••...-•·-····~··•··········-····--···-•·-- .. -·-······-·· 26, 
:S. OOlgn floild ll51lmm1iun ............................... _ .. _ ...... - .. _ ........ _ ............... - .......... _ ... .... __ .n 

S. I Flol)d Fl"OiJucncy .-.,1.\lysi~ ri;,r /\~11 Bu1T11g1: ........ - ............. , ..... _ .. ···•-··~-····-·--···· ... · ... ·:21 
5.2 Ooodll~ or F11 rcsc-··-····· .. ··· .. ····-.. -· ........ __ ., ......................... _ ................. - ...... _, ... _.,.J4 

tL P:umo,u1ric J\nttl)<S.(!1 ........... ,.,- ..•••• _, ____ ....................... •t .. ••····· .. ····----····-,,- .... ,,..._,..,.. ••• --,.,.,_,,,JS 

6.1 ln1csm1ion ofMul1iploD8Ml! ft1rB11Jui110.w Tcmln fylod~lhjg ..... - ............................... -·-···3$ 
6.J Sail TyJ>C ._,,_, .. , ... ._ ............. _ ... ,u ....................... , _______ ,,,.,_.,, ......... _, ............ _,,,._,.,,_ ... ,, ... , ___ ,,_,,,l9 

ii 

2009



162

. 

' 
"\ 

.... 

.... 
., 
·1 

,) 

, ) 
0 

•.) 

0 

.J 

' u 
_J '# 

i" J-i< 

• 

Q 
I 1,hd c1Ftrlg11111, 

·S.NcJ, l1b.tt'lf1lH111 

1 FtooJ ~, Ri!!hill~!.h 

2 Flo-wd1lU1. urm~tho.do!ogy of Flood Plain Zoning 

3 l lydro-meteorol<>i/illlll sub-dlvi'siohs of rndln 

• Oilohmcnt plun ror ungnug,:d .site:; 

s- Slone ond other plo-:;i1>graphi, panu.1wu:r (llilcuL1tlcm 

6 S!tp~ for l)c,;1!:tn Oi~thnrge clllculatio~ und suh!lequ0111 ruodclUJ:i1! 

7 vco1.1i;g~ photos over die cro» ~tiun ror f1Sllll;ni111t~h~ Monn111.1fs N 

s Schcm.ittc tli#grnm of A$:J11 llive:r tribumriCj 

9 L~ngltutlirullscd.ioo or I\Slln ltlvtr 

lb .Longlwd,oo\ l<:COOrt (!f Sw:inµ dvc:r 

u Lolijlll.udlllill set:tlon ofSimlo Rao Riva-

u Longlrudu:ill.l section O~lmi river 

13 Lonii1udinhl ~tion ofNun ·River 

14- Rey Lqc:11.ion lbr /\snn lJ~fn 
~ 

~ Ungnugc<l 1rThuraricn1fAs1m mvcr 

16 Hybnil ,DEM for Aaan Bnsm 
17 NBSS LUI• Soil Ma.p or lnd.ib. 

=· ·1 ~ 1/low'Chnn for Flood Muddling Q_.,;;;.:_ 
~.-··# •.,..n-JI Ri\lc,, ~m.etry with miss ~bti<m for A,mn River • • ... · 
VJRE '£" • ___ 2~ T11111s~·~rsccruss--scQtionofAsnn R.1vershowingN,·aluc:s 

C, f _ •,; : ~jjdcllcd-~ CurV~-forA,~ Riycr o: '­

.. ~ J 

J 

J 

J 

.J 

J . 

J 

J 

Ol-111, ,:-;1~ 
·.~rloA ~o,,_r lnU1Jda1ion forAsan R!:Vrr!U 1)/S ponfoo 
(' ·•.. ..•· S) 

~ARA~t--! .• 

:(~ 

Ii~ 
Ti ,'J 

\'h1rtnrt" C t:ir11ollhA1!-l'yS,n~t> Pf~, 1-J,i (I,.......,,,,, ___ 

l 
l'ilttc Nll-

I 

9 

II 

12 

12 

Ill 

18 

21 

21 

2a 

211 

24 
-?S 

32 

33 

38 

J? 
.j(j 

41 -42 

-0 

4.11 

Ill 

2010



163

"' 
"' 
) 

'l 

' l 
) 

") 

) 

) 

0 

[J 

J 

J 
J ~ 

I)~ 
~ /v 

CJ •• 
o: 

~~' ' ~ 
J 

J 

J 

..J 

J 

..J 

_J 

• 

@) 
I - I :tist <1f 'rii>tcs ...J 

1'111,:c 
S. No. J)t'<lllrlllliqn 

~o. 

l NOMA suldolim.is for Fl1)qll ftlnfn & Lnnd Utlllzali(ll1 t, 

Pnrnmctcr <:olcul~tlpp ACIX!rding IQ 1hc ~qUJlliQII f1,1r Wcsf.cm Hlm~lnyun 7.oni:· 2 
13 7 

3 Munning., N v.1h,e ror Dtfrcrtnl LI I/LC I fl 
4 Gcllmtlric Desbnptlon of Ri\ic.ni 'Rl)flthCIS 21 

s Lilt oflnpul d:Unb.isc In the ~cnl study. 2~ 
6 MmUJ11 l\>f111<im11m ubS1>rvcd llllil)' and ln111:a11tnncous cli~chur:gcs at A•nn 

27 
R111r11gc 

7 l)i.'l'Gfi:iQie$111 for di-ft~t.nl t:llltml ru;rltid from GM-I :?8 - 8 
l,oguruhrmc nwrull') and skewness cnhmlnLior\S for u~:111 discharge 2!> 

'd"trlbutil)n. 
9 Diseh:ilycs nt A.-.ru, R1vcr Bamtst! JO 

10 
Di'.sdu,t~l!l!i 111A11an Rlvcr Onfn\lic filrdltra~nt rclluTt period from Ntinnhl 31 
dlwibutlnn. 

11 
Dlscliargc~ !!Lj113t for dflftnini re(l.m, period (rorn Log - No1mal ,dlsrribu1i0t1 31 

12 Ol.icltmgc nl ~'lllk,u lo~tinns <ll;t\Aiiu bairagc J2 
13 l>itoltnrgc for Ungallf!~d 1:rlb1.nurl~ of A.~lln ltj\'Cr'S " 141 1)iSC!J1nrgll. nl Asnn b1i;rugc corre,,pontllng 10 d llftrcn~ n.'lum perioq~ j,-511()»--it -· 34 ,., ,. ~ 

.0 .... In wblc. 
b ··••••· ... ~ ··-~--~~ Ol"'lrnr~es (ira ni'lllce) at dllfen:n1 ,i:!11111 perio~~ c:1111sldemJ 111 now •h1m.!te 

'llljGf{\ it 
11ncatlon In JIPC-T<A$ $lj:11tly 0(1w fllO~cllng (Man Rh·rr) 44 

~EN~R 

ia:· 
~~51 

!Mce!fal! ;· 
ill!tl • 
1m1/~! 

1)(>,(lhorga$ (In rrr'/~<t1 al di'1'~111 return pcrioda ~onsidcrcd m rlow.chnn~c 
4S 

, llcnlion m HF.C-RAS Blend} □ow ml'1dcllt1g ('D·ibrllltrll!ll of Mnn RI"er) 

~y's \¼\1!:l'\\"11.)' (hi m) llt 25-yclir Rttu,m ~aod i;oosidi,red al fl<7W cllltllgc ~-····· -~~ ~it:- loc;;illon, (Nirn Rh·cr) 46 
..... J1R! 

,6(aJ Lm:ey'~ •w11tcrwny (l11 ni} M 2:S-yrar Rctur;o 11oa<I consld~~ 1\1 110" chJ111lle 
IOC11bl'.Hl, (THb1,lnri,,;;,ur Amn Rirnr) 47 

1.7 OiS1:tlllf&e$ and Wilrcr'way~ a\ $0meprontim:nl pl11cos !CK dilfcmn reium 
4H pcn<K!s (Asa11 l{JvnJ 

\~ 
\1'foo1~h f'1111~~lf1rn~1. !t,i, i<ri< f>·r, I 111 " l C.NteJJuJJ/,N-~Jt,,,W,,,._,,_. -

2011



164

• 

1•_J ___________ ____ 

i 

"l 

() 

('I 

J 

0 
() 

0 

) 

a 

,J 

u 

u 
u 
J 

..J 

J 

..) 

.J 

.J 

J 

17(a) DisclL~d and Wntctway~ nlsdl'tte promhknl pllioc:s for tl[lfcin.'fll r'Clum 
pc:rjl>!ls (J\<;in Rl,·cr lrllruucrir,) 

18 Retiuired minimum :fntl nnUJrill 1v11unw11y~ at icomtt ptomlnmt plnee<i for 25· 
YC41" retum i:riod ,u.11 Rlver . 

1-----1 
18(a) Requite~ ml11lmu1n u11d nt11ural wu~rwuy~ •i ~n1cc p'romt11tnL pla,cs l'nr 25-

l;!IT rcl\lm • ~P Triln11 • . 

49 

50 

so 

Ahbra:, intiun ___________ ___, 

~-Nh, 
I 
2 
J 
-I 
j 

6 
1 
8 
9 
10 
Jr 
12 

AIJhu,1•1Mfl11n J1,•~~fl•1iit1JI 
ewe CcnlJ'lll WITTcr CotntnJml:in 
DEM Dfi,1,.1 Hlcvatfon Mock! 
DTM Dl"ilal Terrain Moilel 
JXIPS Dillmntial Olobal Posltionln° SwtClll 
HFL 1li11Jiest Flood J.e,-cl 
GCP Ground Co111nll Pofnis. 
JIMP PrQbablc Mruclmum l~oe:lnl1111ie1n 
SUII """tbctlo U11it Hvd, b 

UJLC umd l./sc, land Co.-cr 
NOMA N11tloaal Dlsuwr M tllU Autbt!rifv 

FPZ flood Plain Zonln2 
FFA F~'""' Ftc:1111et1cv A11alvsls 

VJ,lpnc,k C'o11~1hullry !,.,r\,k,, r .. ,, I ~,I 
o,.,..-.(:r,, llnm ~•..,.•-• 

2012



165

l._, ----------. 
~ 

l 

0 
() . ) 
.) 

J 

'.) 

.J 
_) 

ILX&COTIVE SUMMARY: -

Ind 111. •.s a c()unl~ Iii~ mucli offlS tl)11Ccm ww~r~.s M111ul';II cnlamlti~s tluc ID it.s ioi;nilon, lopog.ruphy, 

hydro-111daoJ1Jlog,cnl 1:Qridi1lons. 0111 or mony nwnbcl& of naturnl calltmi111:!! Ocl<Nl coastnull:$ QflO 

of 1hc mdjor nationnl oulaniilics fin.'e!l tt!mcist every ycnr rcsullirtg i11 Nubs111111h1I l<>&S ,1rlirc. 1!111,c 

:s~I~ dwu~11 ltl rmpcny, dh<ruplii,rl ol' curt,1ml11il)I UtllHnc, bc~idc• c:ntnlling Uni.old tnll<'!y tO the 

millloru:. Cqncc:rtt:(I elTnru lravc been mnd11 o,:cr 1he yc111S'l11 ruc!ucc1he eutimsite due 1011~~ nnd 

i:ni1l11111te the ,u!Tcrings of Ilic p,.,ople. V!ITTO!L~ stflictural l1,x1tf·ro111,ol mca,urc.s •~tre taken-up in the 

p11$1 iricludins.co1m1'11Cdon of te:Servo,rs, c,mb:tnkm<'III~. drni .. ~gc chnnnets, etc. II is h11wtt-er, now 

re!ili:.:c.cd lhlil absdlutt a.ud pcnmi.11ttm prbtL-ctiun 10 011 lliX>d prauc 1\mii, and for 11.II mngrul_uill:s of 

llootls by Sll'\JCl1ll\1l mcaS\U'CS ullirte ls ifllpOS_sib!~ due lO C(IIJStralnis ortil)IC, 111<\IIC)' w1d luntl. So, lhC! 

=Pl'lll.'!~ wlll be on n011-1Jtr\!lllur:1I mta:sures like l'lood !'lam ZQmirs· and rcgulll.llqn, Oqj)Cf risk 

fllllppmg:, flood foreCAstmg eta. to elrcctiv.eiy supplcmcm the s1nJc1ural m1.1nsurcs lbr prov1dlng 

suswin3bte pnnection 10 nood offi:ctcd ti.rcl!S. 

Um1111kh~ml IA un lnd)un Himol.tyAn St11c k1,1ciwn f11t ii$ tlct1 :spinmnl and rc:ll!l'lous \owism, 

c:(Ql1>1lls;al rlchnc::5',~ &: d(vcrsity, nnd ~uhurul tilho~ rooral m tJndiuans, but IL 1s :nlw known /'or 

g,owinu rniqw:noy und imcnsity or11mural di!l!Stc.r.i 11ml ro,• 115 rmg.Hi1y arccul4lgli:a1 und llcolbjµc:.dl 

!l)'t.tcms. C'onsi.11ting m0~11y or utolilt«l sMJmonta.ry & rncfJ!m11rphi~ l'Otlc• aod tcoianiaally vl'f}' 

II.CIJllc, lht region Is wltittnblc to 11111ur11I dl™1m, Due co Its g~llmatlc, c,c;olugk■I rmd M>clo­

ceonnmic sc11i111!$, 1;1mrakl1a11d is onc:.orlhc 111tlSI dls;utet-p_rontSta(i::s or11ie wun11y, 

Pl11uds of varying magnitutle, affect lnw ty.il.!11, ai'c.l!S and rlvt!t \111lli!ly$ in lJllllrnkhll.nd, due IO variRhilll~ 

Ut lhc mo11$00p11J minfnll. ffilwcvc:r, lhe rapid ln~nm.;.e or po1111l»1ion _:u11J dcvclop1mmllil •~1h•llfC'$ in 

u ,. thii hflly MIi.ie N;grnva1~d ti~ -SiW~tion. 
l 

Y ~ -.· Cloudburst :ind relille~I fioods during ,\:ugusl 1998 11t tlkhimatl, (R.u.drnplll,l,'ag) and Mltlpa 

/J. / 1~thorngarh). August :!tlOt {It l'halll (Rl.ld.tapmyug), Au$,u.1 2002. 111 Burokdlu ffchrl). Augt:m, 2011 

I~ [ pt l\i( Gat1!,tt1 (Uttarlc11S111), Sc.jl!Cmllor, 20n. nl Uld1[1nath (Rqdrapra)'ilg} and June 2Ql3 at Kcdamalh 
~- lk 

';;.\ Rt:gJl•,.~~tRUdr.i'pqi~ag'). Fcl, 2021 jn'Rjshi llJ!nga ~nd Dl111tlliganga :u1d th~ fiq(ld Qvt:r111QJJ1 pan ofUtmrakll,'11\i:I 

~ ;-..... .A~f~u ate $Orne or Ilic damplcs-or recent flood. Out of ~u the dill&~tcr.i Iha Kcd11malh flood 
,) • h'AR& • • 1hc worst. 
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\'l,loalllt C111u;ill••crScntc<> p, 1. l.111 
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l'ht"lt aru 1111111b,l.'f or ntelblllll:S IO mllig.tlc Ille tfti.-ct _elf 11111W) ll~e Slrll(tuml an~ Nl)n•fll\lCIUral 

11w111111r,:,s·. Ouc JQ lhe '""olvcmcnl h!J)l11:r to$!. 11111c tnlll llmd m1uio:nwolli 1hc Stnlo1111ul mCAWl'O~ ore 

$cru:!lely Ul!<ld whert-1\S due 10 eOS} i1tipl11ro11n1111ll~11 procesc<cs rhu non•strucruml mt'usures 11kt nood 

P,lcin toning, Oood risk nrap(lin!l, Oood wamingllbl'cCnstlng ~rl! Llf!;cvly lmplt'mc-111.cl), Wlrilo lloQJ pli1ln 

zouing ls II pro,•un i.-dtnlqut1 for r~ualn& 1hc ll°'xl d,unng¥, lhc.slnr.i: of U11t1111~hn,,J has nr.l~ph:d Lhb 

in principle 10 d<lh:iClllc the: Owd plnm zpning llne:s in Qfller to dc:mnrc.ale the 11~ 11long ~1~ flQOd 

1ilnms 11.:cordlng ro the cffoct.of nooo dnmages <t, per NOMA guidelines, l'hc coure ri.vers Jielecu,d foe 

11oocf plttin.zoning are divided in tlm:c lots.. Rivm Ilk<! YM1Ul1ll, Asan and Its Trihullll'ies. Jliakhan, 

Chandr.,1,ihagA fall$ u11dcr Loi-I Tiie assilllled reachc~ for lhi: ~nd Ing rtvcrs arc mcnttonea In 

th= T~ble belnw 1111d ~ 101~1 of287 ~l'n 1s prQllcssc~ for Fiood Plain Zoning 

I Yarnull!l 1'4S l.oL-4 

2 A$IJ1 1111d iis Tn1ialJITit:$ 106 1..ot-1 
3 Jhal:fum .28 Lol•l 
4 Cl111n<lmbhnga 8 ,Ll/l.-1 ~, 2$?1< 

lriati~Jly \lie ~W'V(!) \~OT:!: or the noocr plnin is dQne IJy !!$Ing ®I'S. To1111 St.,lion .is well as Orcme 

S11ry~y The l\pproprla1e Digiml Elevnuon Model is also prQCUred for uso in Hydraulic rnodet 11,c 

,) minlilll and di11Chnrgc dam is oollooted fmm rcsp1:e1i,·c soutCCJ OIJ!j to oru,-11wlilll.bilil) orcsuffio1c!lt 

l) . ==-discharue dnm, the rwo r1"11r~ tJJ1nkt\an & Chfll1ilnlbl1/IWI) lll't' lrcntcd ns ungnug~d nnd l~c di!ichnJ\.-c 

.J • 1 A~lmicm is done on lh(! concept ofSyntlldic Uilil liydrojimj1h 11,e 1119~in111m r<1ln(iill~ have~ 

~ .•·•··· .... ~~to6l'rrorn PMP ATLAS 1111d di$R&gn:pii0fl or 1hc dnto is dorie .M per th~ defined prue-,:,s The: 

4. • :' • Rdjlj;m,;-~di~ ~rgo Is ob111incd olkr pcrfbrming criric:il ie<1ue11clng of 11\e rninrult. The dl11C1hoq:c ,'!IIUL"I 

... : IR~l~~h ~ '-If,: • 1p~- or rlu, S •. 2S.,_s().1md IOO•)'Cbtl'cUJrtl pcrloot. 

<1 \ llllh!32t..1' • ! i::i I 
~ ~ .... J-1o.As,q.Jl~J4 ~ nmic mock:llfng l~ np11fflld 1(1 tin\ ol!mirw.d rksrgn dlschn~ Tht f{EC·RAS oofiwa,:c ls 
Y {!i;:AR$ Q c rhc 11111\tyJis, Both 1-D ,w,t 2-D modalli111,r11nnlJ,iu$ i~ done 10 •~ tpVen dolA. Thi, mtss-

J ns obtnlned 111 SO 111 intcrvnl, Ilic OEM data. OOPS survey & Oronu dn1Q rue comb1110d mgt'il\a 

.) 

..._) 

I 

.,J 

J 

for II hybrid l:>EM which rem~in the Input tor our model 'flt~ d~$!1/11 dillc:hOllle d11ua rmn;1i11 Ilic 

\ldqnltk ( 011wl1•n~y.s, ... ,1c .. ,.,,.1.111 
c--,11,a,1 J., 11_,,,,,. ir-i-,..;,l 
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ltyJrukiglc lnpul for Jhc l\l<Klcl. The loc.,I Miinnlng't Constnnt (n) v~hres nro 1akct1 .u 11et the rl~cr 

Sll'l:l~h ~~i1lfil!'IJt11ilol1. The uutp1Jts In IHI: ft1r111 oP Ol!Od ljl!C'< tol'fC$l)t\ndlng JII S, 25, SO \Ind 100-yc~r 

(l(K)d hrms ure 01Kll111i.-d which :u•e commurii,:,mid, Ill ricld s1111T fur J1Ulling chc mwt:. a1 field 111 SO m 

lntcl'Yals. TI1e srunc Ith b«J1 tlone lb p1cs.:ncc of fidd stnff tt.s wc.11115 ilie S1.tn'Cy tenm. 

1lic t;i~I,, or p1Act11Jl 1lw fl!JC)d lln~ in lhc ShiV•'-' nmp if ~·ClT1fnl fur fin~lislng 1hc 11!,11)<1 l1T11t1tl111lnn Ii~ 

as ,>'<(II 11s fi11:in11 the t1®d T.on~ i.c 1he ~1rk1ivc. prohlb,1ive Qnd ,v11mi11g io,ies, ·n1c :1111111: has 11IIQ 

been done nml -~ubrniru:d 10 approprin1c nu1lu1n1,i,. Me11n lime 1wo wo.rk!lhops wc.,1c:, hcltl n1 lrrt11n1inn 

DepL Sumlnllt T!Nlf, o.nc (In 7'~ Ol!l. 2l!2J whl.re Ill" tli>oUSSit)Jl vn stud) .in,;i nnd npprooch & 

nicilioclologjcs ,\•crt: dl~tl ijnd In th~ =~nJ ,,01l!sh11p an 11«> MarcJ1, 202-i, 11,t ourc:qmc::. of the 

nnalysJS ~lc.➔11)1 lhc!_ fl,ood lil)CS nnd implcmimlll.li!lllS are dl:,.:ussed. I he.remarks lllld SU£gesli0t1s !or 

lmprovcrnr.nts/corrections w01'C .gladly acecpted and n.-ctlned ,n 1J,e prosetlf :ttport. Thee Hood plain 

zon!ng,woik is bjghl) essential for tl)t rh,~s l_me'u1ili1y cifflnod j11i!ln is in'lflllrlltni due to rhc lnnd 

constraints. Funhcr Ille rrcqueJJcy of flood npd climal1i c:hani;_e dri\~n flQAds ~n: IJl<lre f1ll<lt1e111 now 
' 

So. in 11111: himd !he Sllfety iii' ITtc And ATOPfflY and in (llh~r Ule i1JC;l"Cll$ing 1hc 111m1y of lond hove 10 be 

~iJlanccd, In 1.hnt r:ontm, 1J1qklng flllCld plain 1.00mg ror .sensitive riYefl! is lhc foremost ,icp. 

rhis srudy regarding flood pl:lln zo.oih.!i complct.:s 1111 th.: S.Clfll!& assigned I() il1e SP,OCilic: µr'Qblein 

Wann Reprds 

VISrONTF.t< CONSULT ANCY 

BHUBANESWAJ{ 

\ 11l01rtAII ( q11o<1ltoon :,en"" l'yl. l,.ol 
C'~fi, 8-lila..;._, 

2015
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LO INTRODUCTION: 
The whale or Uunrnkltnml s1nre is el:ll'l:ltnely vulrtcmblc 10 severe 1t(WJJ'ttl l'll!ZOrtls Lo~d 011 the 

.sot11ho111 slope or lh<' Him11Jar1111 l'ilnge. UUnrul.hu,!d Is Qtll!- of the 1110)1 disnMcr-pronc suucs in 

1,ntlia.. Do&! \Cl IL~ IOf!Qlf-lflh)I 1uul ge<,Jogy. the .~tntc litceHh~ rh,k of calamilw:; e~nl$,like fl?Sh Oc,1)(1.'k' 

OOQds, dQudbursl6. nVlll(lnches. landslides. mudRuws. and car1hqual..-c5; among.others. funhermore. ii 

1111151 bcrno1cd 1ha1 cite lrcquonC) IIJld int11rmty orthcse lwznrlls·h~velncr=tl in th~ lhlgilt stiltdo,er 

llm Inst fi!W'(ll'lltl(les. TI1ls h:a.,; happened due to anthropologlaal 111lto.rs, i.clcnlisrs ~vctlbc:11mcn1cU The 

Roods ore us11.1I phenomena al Uuariikhµnll $1111C The nct\\10rl. of ~•"tt< coming rrom hf14, M~ing 

1hroug_h a tnui;,h tcrntin and final!), renclting m pln.\ns ond the high slope cmx1un1cr~-d during their travel 

m11ku.s U1c.sccnaoo difficult when 11: lugh 1n1cnsc ruinfall continues for a lriw,tlicnnt dumtinn. Mnny 

dam1111cs tutd loss of li~d-.uid priipcr'tlcs Ilic romrdcd cl'urina Jlasl llnd few <>ftl1cm cjfrc:cc:nt Jimcs arc 

pn:stn1cll. 

1.1 KcdilJ'IUtlb Flood (June 16-17, 2013) 
o,·crSunl'l11y ttrul Monduy. Jlmc 16-17. 2013. "he" a scrio~ orcloudbUl'lts \\n:akcd haYt'IC in S db1rfct~ 

' ' ' . 
or Rudntpl')lya~ U11nd.l!i!11l, C:~111noli, J>hl1araguth :tnd Td1rl, rlien: "m ttcllfly l.,?,000 pcpplc a~ 

K~mnlh and (iiiuti.kund 1hewc-1ch 1h01 bq,c th~ bn.rnl cirth~de.lugc. Ten d11~ l«ccr, u.bou16,000 had 

been =~ued from Kctlamalh Moro than 800 l>od1es were reeovnrcd In nnd llfflUnd Kerl.u.mMb. 

I lundreds:wctt rcJIOrtC?d tn.l&Slilg, 

Fig, I lilllOd nt Ri.:Lhikcsh 

Visionlek Con:Jullancy ei,•ic~ Pvt. Ltd 
C..1111mllltd for Btt~r E11~iro11111e11f 

2016
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11ie cloullburm led 1a l111Joh llooch lhrtl .v,Vcp( ~w1~} lt)()trnuair111\dL-S. ,·Jlbgcs; l)CQJllc, ar,Trnnl$, ~1:,cs, 

truc:i\s, cm3, rr,tnd$, nothing ll11Cqpcd NNhfng !1111..,rv«!, ii h(I\I no h<1pt: of ,urv1vini.i-fh1t linn of 1hc 

,t,mdbursiwigm1!1.:tl by somc1hin.1,1 d1n1 soun<lM liken _sudden e,cplO!.iun rh~, sl11'0k moyr o(tllol hOll$CS• 

•:U K«romath mok pllll:c =und 7 .30 pm on June l(i. Tit/: d1lic.l. dnnt hehlnd 111!: tempi~ crumblllil und 

""Ice' gulll,cd CJ)wl!lds II~ ccmµlo. A M!(01H.I cloudbur!it on the nklrnl11g a( Jui,~ I 7 nuidt theCht)l1llwl 

'l"nl t1rcuol,t,s i~"'tll.~. 'I he n1assh¢ arni;11m\ .if wn1er rclensed from ti!<! lakt:; combined with rhni oPthc 

~.s;,lll ruin. Oowed down and brought with it n massiv~ mmhllde 1h01 dislodged boulders o.od 

brought 1!11:m down. I\JJ those slrn<lllJll!S lh:ilt ru!d wrth.~tood lti.-pn:vio11s nights <1nslmu_gb1 perished 

1111(11:r 1he"shcer ,peed anU weight of 1111! ,.,,11tor, 

nic noochva1crs wm:n~ content wilh rav,aging di,:; 1uwn or K.cdamnlh. Mu flowed downhill 1owards 

ilftl lnnd, 1l went lhroush nc,;irly 200 vntngcs wuh such terrifying speed tl1al the 

villnicrs hnd Huie-er no lime to <\~i!llflt!, 1hc romilt: h11u.,c~. !ll'O•lhrc:c 3l()Jc} l111ildinJ;!! c:;1mc ~J"8llhfng 

dO'l-11 au the n4X'dwnltrs waslicd .PWJQ the e1u1h lhcy ,~ere mmding cm, pcioplc nm! li~estock. were no 

exel}ptitimr, Ro.ids and bml)lu:S !00ll bccnmc pan orth~ cl~hru ,,,., wa~r WiLJ ci,reyf11~ wlU111-

l.l Floud ui Y,,a r 202 I 

On Sundiiy mcirning nf7'~ Ff.lflfllllry 202.111 10:<lS Hrs. a mn.,,.i\'C OaNh nocx1 rllC!k pl(Ja) lllon~ R1•hi 

Oan1,~1 Riv.er wlley of Cha.m<lli di~rriot ~ p-cr the offieiul reconb,, ltrlll)ng 1011 l:liud p«lplc qnly 80 

danl hod!~ rctrfo,,litJ and 124 p<!Optc•~ Hod.fC$ siill mli;~ing which "cr-c laler ileclo~ dead a(ctr 10111, 

st>arch apl"f!ltion, h1• tlii$ OQ(ld, Ri1higunp Hydrtip0we1 rroJi:ct 11nd u11,:!.tr C(lns1111~km l'np<wl!Jl 

Vllllmu1111d Hydn.'lflC'\1-ef project were 1tlso eic1n:111cly clamnll'?d, ln addi1i011. Oood nlso dismnmled n 

bridge nc,nr the C$1110uc~ or Dho111igongn 1111d rhu RishiQPlljlll (1 QRSm.a.s.J,) Sevml d!slul'blng 11,.., 

foou,gcs rccordNI by "}/cwitrld$ we.re, !Urfottd anlino 1hro11Jlh 11t"• chn1111el$ a11t.l ~i:aJ 111.:dltt 

rtniforp;g, f n lho lnwtcdMe 1i(Ycr111111h or the C.Vf:111, b11~al un lhll rei:,ordi:d video!,, ii W11$ ~pteulak't.l 1hu1 

the OoOII was IIIOlll pmbnbly lrlru;trtd lit 

CllDCml ~kc Outhur.111 fllood (01.01') \'Vent llowcv,ir, cnrly 11t1ri~~&" QJid •~Qablt- stuellitc 

1mQsol) dMn otinli!11'cd Lhnt U1c OJJS1117(!(141 \\M lrl~mJ b)• ~~j~ bclo1, 

Ri,ntl pt'!IJ, In !he Na11,lu O<•Vi 111/tsJllf(SouM: Singh et,111,20 \ 

v,~i41ntrk t"(ln~~ht,n(,)' 5"\rftn r-,·c. t.(d e-,..,,,.,., 11,1,J,, i:-,-:,;i 

- S-!11/GJ,j\ i< . . ·-
I 

2017
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Amllnt; lit~ pJlic_e; mOllt 1ev~10ly !ti! by the flood~ nte Jns.hurtlllh, Rm1, INM1Jn t:)~vl N~liU11ijl 

Park, TU{l()VBII Vishnug11d Hydr,opowcr Ph\111 1111.J <.ridl\jlr, 

Thu <llsiu1er lcrl ll\~er W() Ir, tied Pr 111151',rog ,\) ,~r M11y. :?O:? I, "83 hoclie:. ru1d 36 humM body parts 011t 

of11 1otnl ofl0.1 pco11le 111iSNi11g have been r~><c:over~tl 1,0 inr. oruic 111f.11t1111 ttnd doh~. 1-10 were w-1.,l'i<or~ 

ut the Tupovhn I f)'Url')poi.ver Pion! iflo. 

M.e.a.tiurc., 1,, C<>nlr<ll JJ'looi,I ()i~tutcn;: The flood relnl!ld :disasters n11: generally controlled through 

struc1urnl and no11-sm1cturaf measures.. 'Inc n.on.:~1mcmrnl mi.'!JISun-s like noud fcirecas1.lng, noo<1. Ilood 

risk inltppin~. Olio<! phi in 7,nnini; liti> mo~!)" pr¢crred ovb' lht ~1nu:1urul m~asurc:$ due: ta jti; c:w<t 3nd 

1in11xc11~11ming cffecu Oucofnll tho niin-Jr,mc;ural mcn:mres the. OQ9d pla1n 7.0nina; l( 11 well-~ci:.cpicd 

due its fiti1plicfry in npplit:lti1m_ni1d lllnf!-icrrn nlttnn1ng (Qr ri..--duc1i~11 of d15a~icr related 10$:les. 

I.J Flo11d Plain Zorilug 
n,1c hilSle C!ln~pt ot no.o.~ plain mPMgc.mant h to .,-ego late U1e Ii) nd use in the flood 1>faim in order m 

1-.:slrict lhe tlnmui;c due: to floods, while tfe~rvi~g mn>.lcmun bc:11tU1~ fio111 the !tillnc. T11ls is dlrne by 

dc,~nnlnina lltt loc:ulfo115 !lll.cl tho CXlcilt ofllt(luJ likely to l~lfecil'd b} llood,sof diffcrcn1 magnilu~ll!s/ 

li'tqul!llcl.csn,!d r.o dr:vclop 1ho~c atd1:s ln ttJch n flu.(,fon tl;uil' the: ~sullir!Jl d.i.rnngc: I.I, m/nfmu(II 111 tu5i: 

the tloodb do O\l.cur. l'lOQtl P!aln Z.011Ing, th~rofi:11:.-alms, 41 P.~!'mm•~•1g; ~11ch 'potentml loss' 

h1fo=tlon .on n wicfcrb,as.is :\9 o.s 10 rcg\lli,Jcimlisuirmnot.c 1urd Ul1J)hmncd dcvclo:pmcm in flood ~lnlns 

nod Ts ,eh~, ;mt both for unpn:ncdcd ·as well as pi-01et1trrd nn!il:S 

Flood PiliTn Zoning n:cog11i',c$ lt1c b.'\Slo;: fl1ct lhffl 1hc fh~I plnin5 are c,~$1:nli~lly the dumurn orthc:,rh¢r. 

11ml 11► ~•t~ all dc~clopmeill:11 aciivhi~ In Oood phrinR m11$1 b.:: compat1bl11 "ith the Oood risk inval.\'1:d . 

Hc.avycncro:u;hmc,11 ofll1'1od phLil15 has.been n:sponshilc lbr inarcuslng tr~nd ordlnmaacovcr the yC4Q_ 

Ttl~ nJ?Cd .for r;lood Jllnln Zonfng 1111.., recci,'td ~etignfllQtt at vllii\lU.\ lor:1 in lhc pltSlllbo. 

A) for lm.ak as 1973-74. th, Ccn1J11l Wat.ir Cc:unmission (CWCJ hall prcjlun:d. g11ldcli111~ 18 lo(l'IQO:d 

Plnin Zoning which WC2'd approved bi il'Jc Cen1ral Flood Co(ltrol Board. Since the implcinc~ll1!j!>n c,r 

tl!CSe gul~tlincs h~ed rtatul!)ry backing, CW'Cn~ 11n:p111td a niodd dran bill whi~l1 wascin:uli11.:d 

rp l?,'15 by 1l1c lh~ Mlnl:,jiy uf lrri!l-n;lion, Government Qf India, IQ nil 1.llc Sw.~cs 11dvisini them for 

<lll'IClmCJll of II smlllblb lcgislnricn, In pursuam:c of ll11: pravfaion!. ~!11u5<1-(3}.~f Ai,lcrlc J4R•of the 

consrimlion Pnndi,~ 1h~ tJt11tmkh;md Oowt11me111 Jll!S.feil Iha ~~Jd.1'~~)~ Ztir,ing Act 

\-\,lt1u1.,M <:1,n,oll;i11<'!' $•1"lrf~ l'I'!· 1,111 
c..-,J;,,·/Jdkr ws-,,.t 

.· ·. \, .· ·. ~ 

J 
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~012. Thi: nf1e11nath of 2q l'.l l:cd~111a1h llc,od, the Ron~?blc Su11nimc Co11rt Alld the Honnllllile 

Nutfo11"l Green rripwTIII (N.G T) hllJ tnl(en 11 ~efiQlb note of tlm and in iJ1e lighu. nr 1he dinic1iun,. 

p11.,s:cd ~· I lonorablcSupramc c:1:1ui:4 nnd 1rub.w:qucnLly by th~ I i<morublc N.G,T~ jt licwmci unl)llnllivc: 

10 dac1dc 1l1e hmiU11J! boundlll')' 1011 ,wcr.l.lstrrnrns 111 Uuan1l.h:111tl For n:g11l11u,1u lnnd use tn dllT.m,111 

flood mn<15. tile: Nutltllllll Diiln'SICf Mtinli!l)!m~nl Aulhllrily (N,O.M.I\.) 1111.!1 dJU.\iliell fnll11wfng 

rrlorhlc.s In rtll!pcci pfc,>nst1Wll1,m of building:, And o\11ur u1Ul1y54:rvic~ (Tobie I), 

I A Objective of Study 
Pl0<;1d-plaln.zoning. ls a c011tepl Yor nooJ plnin mwwgemenl. It rec,il!JlliZe\ ihe b,a$1c f~d 1rn11 t.hc llooo 

pla!n (If a rive. Is ess~tfolly its domain and-any mu,.mon imo or devcfopmcmal' actw1ly therein mus1 

rerowiiu the.rivc,r'.~ ·r:ight iirway'. Flood !ilMll z.omng nltil.W!'-llS niiu 111 demm:atlrtg Zlln<'i or at~M 

liltely u, bealfei:t<d by floo& Qfdiffcn:nl mngnitudcsor fn:qucncj.cs and pmb~bili1y IC\·els, a~ ll)"ily 

l_hc l)'J}ci or pennissf~h; dc\'clopmtnrs iri 1ht~-c za1,1ek. "(i,t: ob.}l!c1ive iJ tn d'oo1niizn1, llood plil.jn 

bouodafi_,:s ~a:scd on cm,nocl 1w.nfisumtio11, gcornQUy. bild form 1md profile chnractcrutics or 1he 

idrntffie<I rnnJor rivers or Unnmkhaml roJtlh~r with th.etir hydraolie oharncteri~1ic, 1111.d 111 idtt"lily 

11n:ruits1rc1cllos \\llicrc lh~ m-erun flmv i$ ll~cly to huvc advcl'Sc linpo.cl on hu111an int~rcst, &luring spell, 

or Ill~, di(Chari:c c11~,id ijy llQlld or ll\'llili nnl)Cl, 1,1 will i,1L:I\Qfe 11QQd plwn 7,11,11ing h.lSCll 110 1hc 

motlcllln{I rt)$ul~ for tlu., ~iu1moh:rislfc tli~hargc;' c~h:ulolc:d for 1hc siitl l;lrc.lllM (floQd frt1111cnoic, of 

slty S ycn111, 2S ycan,, SO. )'Cifl'li, 1U1d I ~O ycius rcmm pcrmd) The Sludy is also mtcndl!d 10, provide 

detailed account/dau1111lsc for c1111lnaC11"i.ng tlc,,sign and 01hcri1: of 1hc 11o.ri01.1t Ot!bd con1t0llmlti11aUon 

tnCIISurt> lllld clulnnel l111pruvcm1111l l'nCllliul'Q ncl!r h~bltations rilu11g !he river cCJUi:lt 5&! as lb reduce 

the lmp.'lal oftllt !}(1<.1d dls:s~crori h111.rt3n life. prr,p;:rly !Ind adjofn111g llubillltu.111. 

1.5 Scope of Work~ 
The l!ccire nf won. 111 the l!gh1 of obji,,llti'lle$ dlxnssep ~l:>Q,vc ~olf inch1qe ~1ip11iated msk.s-under 

fl)IIQ\vi,ig,hi;uds whfo~ 5j,aU lie compleied,as pn NOMI\ i:uidall11~. 

I. rre,,..,r111!01'l ofOiQilal /Sunley nUlpM of u1c ~tre4m~ lls mc:ntloncll libo\-c, showing ull t.bo mmjor llitlcs, 

IO\\'llil, ll<:tnl In-ban tlevcl11p111c11t u~l11g.wilcllf10 ln1Agc11~ or ~ulml,lc ln1c,~l teth11l,1uc,. 
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4 U1tr.ninp. (he !ltn:anu In 1hc ~!~irivc r1:1111hc:., b:lscd 011 tl1c l'C!ll/lis fbund M per JIDl'D 4 ai1o\•c 

5 'T'hc pnmu cil1J<xlivc uflhr11 ::iss111mnc11l I~ lo '!'"6lricllprlllllhh the humnn aQiwllf~ ,n the rkcr Oood 

pl11ns:; Slnc:~ tile reserve ro1•eSISflln1kmal pllilis ani elrelldy protcctc.d by lttw hence ,1,., riv:cr reaches 

folllnt In U1osc tuttis will b~ ex1iJUd.cd l,,;m 'lhcsiudy. I lowcvcr civil landJ 1u!_v1ng l'i:J~~I cowr "'ill be 

Included. 

6. Tnbulotion or nood plain bo11nd«1)' Hml1 ln vnriou~ ci1lc~ 111iwl).S vll1J:t.11c;t, In gc,,e1ttl d,:p,:ndinir. °" 
desired w11.1ccw11y to piss Ille ctwrnctO'fiSI le di5ch!irgc. 

1, Pr.:p.,raJlo(l otdlgl1.il /GlS ma1>sh11wlngthe del'(nedpmhlbrtive. r,:gularlng, mid wnmingzone us fl'l' 

NDMA Oood pltlin zoning gmdclincs. 

8. Prcpnrn1ion of digital GIS map~ ~l11>wing,'f1ood pl1tin b11un~llr!es ro, flllodb or n:IU1111 Pll"®S I/Ill the 

f1MP will be ·prci111rcd 41111wing Ill~ define~ ionc ~Q11nd1n)'. 

9. To cstinmrc wa1rr sUifoet prolilc:s ctnr,\ayjng. hydro-<fynamic: river now model, 

IO A II SW'YC)' woric &, duta llllljUlsitii:111 fr\im tfl!Tcfcnl ngcm"~b w!II be clone by lh,;; 0"11\IJ lianl 

11. C.Onso llant shall-assist the depm-uncnL 10 chrri fy thu rocll.Jodology and oilier teclmlcw lssiles rcrlilted 

LO the taSk. bc(ore 1he Govt.. I tonur.ilile N.O. T. or any other c.ilun if required. 

12. River Cm~s..sedil)n lnt(r\'11 ir1 l1llhit11\ilil1~ tho <:m!iS-§Cctlon l111crvnl should ,11,1 be nmn: than SO m 

c/c l,1 <llhct Mablt~blc rcachca 1h1~ ,ntcrv~I should no1 he more lhnn SUOn1. In hllly/forCfl nr<'ll$ 1hc 

ctoss•x~tion i11tcf\11l may be choJC01 suhnhly rnr Lho rct,ufrctf lcvdl of necurnt:>'· 

1.6 NOMA Goidclinc.s 
'!be .,;.:opt of work provided llb.o,•e Wld the expected tlcJi,;~rahlcs-·nrc l'nllll~ 10 meet 1hc guld*lines 

rrovidcd by nntloJ1Jil Dlsastlir ManJgcmcn.tAcl Jnn 20011 Btlo,Varc the guidclinc:s r~ 1h11 NOMA 

documl!flc In tho: regulmion ortnnd use iq l1oQd iiliiiM, dHTcren1 I)~ of~wh!i11S5 lllld u\ilil)'~CJVfocs 

can Ii!= groll)'1Cd unds:riwei: prio,ltlt,:s from !hi,, PQfm or view of lhc damngc ~lo ~~'-1\ud 1hc flood 

plnw ?.<>ne in which lh~y aru to be loem~d: /~.--····--··•':r.~ 

t -i< /\"~E"4v:. ,,--. •. _ ,t/' 
~A 8; .. "./ 'H 
i't\l...--JI ----- s·\ 1• : ~ • Ike I --:,,.~V 

-- c,·· .. 
5 
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'J'11blr I: 'Dl\lA ,:uldcJlnrs for Plood l'laln & LI.rut OIJl.17J11io11 

Priority 1 

Priomy :l 

• Ckfc:nc.c instqll!)lions. 
• lndustrl~, 
• l'ublic utilities like bosplmls, oil:<!1t·lc!1:y i:usutllttlilws. W11tor.supply, telophonr 

cxchu,,g,<!,, 111!11)(1r~mc~, 1'1Jllwu1• scutli:,n.\, cQn11ncn:inl C$lln:,;, de. 
Buildings should be locar·ed ln $11th ll rashron that th~v ilrt! abollc the leveis 
correspo(ldlng io .r lOO•vear freQUency c;ir the m11xlm11rn observetl Rood tovcls. 
Slrriliarlv, they $houl,d al~ be above 1:he levels c;orre.spondln(I to a 501,ear rafnf;JII 
and the lll«!ly submersion due 10 dralm1ge congestion. 

• l'ublic iNsliwtit>n:!I. 

• O,uvcrnmqnl office"', universities. public librnrittS wid nssldentinJ areM .• 
Btrildlnl!$ shtillld l1e abi\w ~ lowl cor~poodln!! lO a 2>-yl:llr O(l(id llj' 11 1.0• 
)l!lirr:rinfnll wiil, sti11uln1i11n iha1 oil brrildlng5 In vnln~mblc «mes lilmnld be 
cons1n1c1~'<1 on oolumnscor i,tilts ~ indldll1,;il ~l,ove. 

• l'urks nm! plbyi;m1111C1(-tnrm111ru,:um: ,ooh 115 p!Aygrounds nnd Jllll'ic$ cun 
be: loca1cd in a~:nul111?mble to rrcquan noods. 

• Since tvcry elly n~t liomo Os>!:n a~ llll/1 gnnlefl,S, b) n;$trlcling hulldi11J! 
.iclivib in a. yul~t.,lo an.:u,, ii will be possible, 10 dcvtlop parks 11nd piny 
gru\uit.ls, Wliicb WOIJI\I provide n propl:f dlYll'llnnu,111 for lhl: g_n)\l'lh of IIM/ 
c_j1y. 

\'bfo111tl, Uln>'tlll W11<')' .\.cMtk~, l'\·t. 1..1<1, 
OH,,.,.Jar.v/JM ltnltH' 1:14,V.nllf~I • 
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For G11ugcd Cnreh111c111; 
T"° c:\lirm(c U,c de'\11111 n!)lid udns ffood fn:qt~C)' uppru1id!, llfo fallowing proccclmi:s ~li,111 be 

adqp1i:<1· 

(n) 'nie llood pcu.k.Sl:ries &halt bd chctl'.ed far nm~omncss, homogeneity, lrcnd,jump, c;iurl(&s etc U$lng 

11ppropril11': illlli~tlwl mcllrol!.\. 

tb) FIO!)d fi-o((llonty vn11ly.1is fihnll be 1:11mc\l ou! using umc scrleti of huanmnnl)tlU~ IIMWI.I ll0tld p~td.. 

Bused on cha haurly gnUl!,C dtuu tbc tlb!lervt'd annual neiod pell~ :lhnll be CO!\Ycru:d Intl) illltan1n11~a1~ 

OOOdpeb.k, 

(,;) Using the mstll!lta/le(IUS Mnu~I flood peak: 1imcsc.des.. lho /locid frequency anlllysis.shnll be ca'.rrlcd 

out l(s:!11iJ smndo.rd frequency dlsniblll'ions &lllilt u Gumbd, lcig l'ca~n tyr,:-l1l ilnd [.og Norm11l 

dfs1rib1uions ac:.. to esturintc the d~kr:d return period Ocxld. 

(d) Goodrµ::,$ of (ti l~1 for the fniquccncy d~ibu1k111 .,hall l,c,c3mc:d out using su111dnrd rur i11icru lCSb 

~ch n.1 Chi S!:1uurc. D-lndcx cic. 10 -s th~ DfJprn11ru,,1i.lh:qubllcy 1k~Irlbutloh lot Ute da!Ji.5rLnnd 

de<:rde the 11ppro11rin1c dosll!fl flood. 

a) i'lnrn,:tl D1,1ribu1inn 

AMly1is by uiing rhc: Norm~I dfstribmion U>l:'S the foiTr1ulii ll!I lxtlu11< 

Cr -= ii + l<rtT 

Where. 

Q,-= the probable dlschllllJ_c wW, a retwn pl'ri(ld cifT year$ 

¢ "'nldn flood (fQrn yeors) 

K-r f~11ucncy fnlllor 

IT'" SllWdun1 dcvi:UiOII or tlnta 

1iu: .1ttbles presr:nced below SU1111J111rlze calcufutcd disohargt:t. for different rct'Um period b'a~i:d ·ori the 
NUlfflnl tlis1ribu1fr,111, 

b) ·t-o~•Nllr:mnl Dh1rlbutiu11 

TI1c fo1muJ11 µ!led fDf"C31imn.tion ofdls~ltar!!CSfor nny re1um p,:rind in the method. r~-wriuc.o as-: 

li,g_Or-log(Q),i1 -1 K.<5 

~ J1lun1d1 Cun10IIJ1Nr, StT\ l<t> Pn, I td 
0saJ WWJfar M~llM'A'iH1-.,,f 

7 
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Wttc:re: 

Q1 ,. the probl!ble dl,$<:hn,gc "l1h ~ rerum ~riod. on• y,::nn 

log{Q)llvg, c avc:pq;~ of 1hc l0& Q d~rbtc \·~lttcs 

Kr=lic11u~nc)' fnt111r (n:ferml fn,m fo. 1dl1'11 jlllriod) 

a - the st,mdnnl do\/intion or 1hc ioS'O vntue,i 

c) tog l'Cllrst1n 'l)'r,e [r1' Dl~tnliullon 

The fonnulll use<J for cslitnutltin ordlSi:lialJCS for any n.-u,m period in 1he-mtll!Od ii ,vriucn as: 

folJQr = h,g (Q) ·~ Kro 

Q,.- 1h~ prq~•ohle,dl~lmrg.: with a r~lomperiod cfT )cars 

lo.g(Q) = IVer.tgc of tile l(!g Q Jii;ch.'lfge vulue~ 

~ Ir;.:qucnC}' factor (rdl:m:d frcim ~rnr1dnl'!l 1!1blt wed on ikewnc.'j:1 aicfficic111 c~ lllld n:IWTI pc:riod) 

o- d1c51311rJI1rd dovintfon of,thc log Q 1·t1.tua 

d) c--:un,l,cl ~tr·cmc v,tue TyJ,e I Db11ihu1ion (GEVT - l) 

The 11:Jmiula used for estinutlQn ofl' dl.o!c.hlliges fof any n.'tum pmod in 1he rric\hod !:, wrill~n as: 

Wt,cl'\" 

Qr" the .l>rlli'l~ble dl$Cha"/!c \\'ltli » rciUTII r,criod 11fT Yl:hJ"li 

0- mc:in flood (for n ~ears) 

KT= freq1.1i.'11cy faclar = (Yr - Y ,Jf <rfl 

u,. = Srand~rq deviation ofduta 

Yr., - Ln (Ln rrr_r. 1 )) 

I',., Cfn - c-xpected oitmn 11nd s1mtdnrd d,wirumns df ridnccd cx1m11cs lo bt found m>m•Gumlicl'&­
ml,le base,t an nw11bcr or JW of clWJI nvnllnblc 

HC!rt :ilso rntntfonln!l below me nav. cj1Jlli which ~lain.~ the ha1'5t]cappfc,.,ch ((ff flood P,laln 
~i11g "'ulb fot o~ugcd cmtchm•ms.s_ 

\1<1011tel< (;•uWII•"') Mnlt._. 1•,1. t 1,I 
'""'"""""'forll-ti#•'/1//li-l 
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-------- -§J,;t1hll 
.w. 

ouili••••• ll. -1Ysl•llf-qU.1b1» ~twrn•~ 'J ---i.--• m,rOi,lf<jllOuuiUli;<,d,t,'""'1U.:. 
~--''----. 

ll)olt1.t.1!1<>! I 7 
M.P!1£1u~,~ l l'.lo-Ati-"'!'1'."•llMCill,lloe ' 

I I 

',· n~t:,i.1}~:. j J '""" .. ~:~~,,...... t;::..._,..,o"".,:;:::::.r== .. ==.~::::::,,I:}~ 

J ~-....d:ii: .. .r ,, .• ··-: r ~ 
i ~ll!l!>!JIII.- J * .. (· I ···-... \' 
, l"ll'.' {i G) / IRE{l(Dcl? S'i"IGH \ * r 
J - ---- --- - -=-tt.7fui'.1- -------~~-~ : ""'" < · O(!i • :;,ri; : ~ 

-i • •. Reg • . C.,tJ i!1 J ~ 
Fig.!_ Flo1,•char1 ur mtih11avl!Jll)' .t>f flood Pfaih Zodlbg_ Q \ •1~.fl01~0l'J / .(;; 

~ · ... _ _ .. - ,~ 
For llnJ!rui;ct1 Oa.lcl1menl ~RAK\-\~;'.C'\ • 
TI1c,11mlabili1y ofhistork3l disth11rged11u, is !he prime Infol'\'IWic;m rc,1u!red to prnctt:d forflnod Plain 

Zoning \l'l'ZJ' ai•11Uysi~ Tltc major site~ Scn!lilJve to FPZ uri! ,m 1vi1hin tlle \<rclnil)• llfthe gaugQ\i sitd. 

So. Ute ami!yl[js fqr UIJ!:lluged analysl~ I~ IC/ be tal<en Cllf'C Qf .8esfdcs the gm1ge<l locations the olhw 

lociitrons whm:e.scanty or lnter,inincnt flow dina Of1/ 11v:11l11blc doe, not givc<u alear s:¢enarioofthe.Oow 

pntll!fJ\ Ai uog:mgcd lo.-.mion$, determining the-dischttrgc: i.S lllways ll clulllcttge lbr lloi11g ~1»«1ut111i 

.hy.drotogic::.I Me.I)=. Sfmullrncously it is ulso dlITTcuh ,., pul tlw 8)1Ugir.; at nil salient loc:itions, 

Num~ of tedtnique.'I a1,1e u,;ed in rasol\lin& the J)l\'lblcmi of dnln D'!"lnblf!1y QI lltll);llllgtd 101:llti~I!~ 

~,lllh as: 

One of 1hc m~t l~uentl} ~ even~, in lt,ydrology i• the rel11tlOJ1 li<:twccn mrnfalJ mid runalI IJ 

detcn11in(l$ lh~ nmoffwhlch lenY~ th~ wai.:ishcd from 11,e ntlnCn.11 received by lb~ basin. fn iL a p~n 

of llie hydrological <l)'dc lus bee11 smdlcd to el(fl""Sl! the procc,ss of rtlrl.:lff from the auct1menl ns n 

funclion of Ilic rolnfll.ll und olht:t oaletimtlnl ahlll'lli:;tei'l'i:lfcs. It helps IO ~tent! stream no,v tlm~ sciics 

b!)lb Spalfnlly 1111(] u:mpornlly to c:scJmatc managcmcML str.11cgics 1111d a1chmc:111 ~rorn;c 10 clim;itc. 

rhcrc an: various populat Oood hY,drogrnph m1Jj11!llln.o (l!t.hnl'!Qci for Ufrgllllgcd bas.ins:. like. 1he 

~ynthe(ir µniJ h)~rognl]lo (·SUH). The SUI-.! mi;,dllli nragroup.e<l imo four main cln~s. as folltiw&: 

\ l>l•~••k C1111wft•••r !,i,1•1•k-<,' Pvl. I 111 
('lilf~IW lftwl.t 0.irin,,_., 

, 
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(a) Ccineq,(WII mO<ldt 

(/>} Tmdilit,'!iil or ccnpiri9al ll)('{lel~ 

{e) Pm'7ahili~lie model~ 

(d) Grorn11rpl1ologlc mqdcls 

1'hc unit hydrogr,iph (UH) Lhcoiy ,is a P,OtenU~II~· (gcurruiri,hol(lgic:tl model 1is~) ro•~ ton! It\ 

wst~'fSO.ed ilydrology similar tq the u"ir~lnipulse mpnn? fr.rri.l'il/11 in l'kld~ ,uch i\., elotlTi~I, 

elcctronicsond tele<:.ommunic.11tion or.md.i;tJ;ucturaJ •rngitll:Cnng (Ciavl!hne ITTld Li;mdhc:. 2·02) ), 

111c .S)'t11heJ11: l:Jmt Hydrngra1,h uppiwoh ,s u~d in numy ,tudl~-~ io unJQr IQ lind the dr,,igr, nO\.li,ts nr 

difill'0t1C Ullgdlljlcd (?dtchnicnts Tile pnttune~ rc:lntctl to pHy~ngrnphio us well ns hydronicreoroloay 

b:be11 ur1 tho n:~lo11111Wt (~ g:mipi:rty hM bucp "'1:ll-th.:li11¢d by'(;:WC. Adordingly. OWC dlvit.l\:il ~"lllirc 

lnd.l,dn to? hydro-11101.:qmlqj:le:1,l 'I\On<;!> Mt,126 sub ~11,:.s a$ n,e111fon"'Un the f'iigur~3 ~uw. 

\lb:lout('lt (in-.-urilbnc., Sttnit~ "1•·d. l.td 
<:,m,.;,1/il},,,II,,;,-, E,M,:,,,,,,,,,. 

IU 
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Synlhclic Unit Hydrogrnph htt\'C 10 be followed !>J the guiddii1cs prth'1ded b)' CWC. Tll~ 5LbPJ tt, be 

lbllo"·ed l\:gm'llu1g the caJc:uJtulbn or p11mmi!icrs for rnlllv(1Hial llngaugCL! sites nrc $11Qwrt rn Fig, 4, 

Fl~S Md lh,: pnrnmctcrs 11rc calcula,tctl through the ct)Wltion,~ menticmt:d In t;tblc.2. 

\~1l11n1t~ ( (IIUllhncy St1~1C"'- rvL Lui 
dif!VWll/l'I,-, n,.,,,.."'"~ II 
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"1111111' l: ''llnllllf!Cr t~laulu lluu 11tou1'4/11~c1i 1h11 ~•l~lliltln (111· W,!i'tt1111 Hluuilo~.111 7.,iJlr•-:-

Time from rhc un1A: or l:lft\:tlve nainfitlf durntlcln ill 1~ ;Uft pe,.,I{ i.: l.498•(1 •t...'Sf 156 

l'c::!k dbcli.irg_~ 9f uni/ hydrqgrnph p~runh are.1 qp =l ,Q!l,8•(1p)~ l.'11 

\,;tdtJi ol' 11,c UH 111!.tll)'UtL'll UI ,o'J,1, j)r ncttk di.,111lllrnc 11rdioiuc W10 sj .954 •(L • wsf w.ii 

"\\fidilt of 1h1: UH men~urc:d qi 75"4 ofJlC.!lll.dl59l111ri;o urdinnlo Wu= 0,972"(1·, •l,1;/S11111
J 

W(~1h t1f 11,~ 111111g limb ,of UH mllnsweq ot 50% of p;:;1k di.charge ord1natcc Wa,n = 

0,1&9(WsoJ1190 

Width o( 1h1! rislng llrnb of tJ1 l ll.lCH!url!d tit 7S% of Jie:ll, dlS<!hnr&c ordinate Wtr, .. 
D.4l9C\Vr,)1.24• 

B= w!.lfh of'UFIT11 7.K4~'('tl)~"'u 

Peak Ili!lcM11,re f.117,IFI Qw"'<J,,,x.A 

Unit·durntioo of unit h)'dtl'lginph t, 

llrJ'lc from lhe.$1411 l'lfrisc ro the 111!,tk of the W"Fi'Tt;n"'l""'I, I'). 

Q """'i,bl = ,\ •d!OJ6•t,lu:rc d= I cm dc-pth an~ k = t hr 

~ ~o ..... dtr· -~ .• •. f-.- ~. . •, -.fit .• •. . 

en /VI~. 1JI•:GH\' 
0 ! . • 'W.lc;;,1: : -u t O;hrilOtir, 11,.:z ! :s; 

( '"'-

,S ·.,R~i'/1!;,:SHrli;!():1• .' £,, 
9<-··. :.• ~ 

v~-RAK~~-~ , 
\ ~-· 

@) '~•font•~ Cqn'l'J••ul!l !>tn;ic~.1 l'n. L1~ 
Q.MM'lll#JJJ,r llffitt t:11.lr.,_fl..., 
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LS H)'dn1ulic Modelling 
Hydr11ulk ijl111rnctcnnic., like Wntc:r'Surfocc ncvnuon hrwc srcnt 1mponnnc,no itudy lhc behavior of 

Flood !'Imm wne in rc;JJ!Oflllc tn nn\V hydrogmph. A hydl'Ody,uunic mbtlcl b u 1.uol to dt,Jcrlbc or 

rq,rescnt lhc mo1i(ll1 orwnter: 8cforc the advc~1tof wli.14,ly nYlillal,,lcC(!mpul1•uystc111s1 u hydJ'n!lyn11111ic 

model c1wlJ in r~, ~ea physlClll mudcl bull1 t() s.c:nle, I lo"cvcr, vi"1inlly all hydrud)'!mmk model~ in 

\UC t.Qdny are COITIJ)Ullltioniil ,iutncrlcal ino<lcl~ lieu,;. I IEC-RAS hns been employed to study 1hc 

hydrodyruimics of 1hc river. llydntullc Models Sio1utatiu,1J 1bc nuvial hydmtJic:s of a rtll1dl of rivet, 

lncludfug the Clhnnncl and o\'cir bluik. c~n be pecformcll ~lng a vBrlct}' of ma1lu:n1idival q1mP.Ut.:r 

mndllls depending un &he~ or ~1lldy ai\d mo,lcl lite user wnnt5 lo employ_ 

111e United s·1a1c:11 and mnny,othcr dcv.olopcd countries u1ilizehydtaullc mcdcllinis as a mol 10 l,!Uin llrl 

i1N.fopll.1 pct.Spi:Clh~ofhydmullb !)'~lblll" £Cl Ihm! tJ1cy Wl11 moru cm,etivcly Ucvc!lop different milill4IID11 

mc11:111rci1 at the time ofnllUd, 11l11rini11g for bridges, C111banl.mci11, levee..\ uml cl11m~ Nwncricul hydraiulic 

111odallln1t in\tOlves 1ho 1~ <.1r nlnlhumatlc;il equations 1c~tin11 Ilic ft11iJ.,mc111ol phy~i~~ of h0w 

watc-r mov~ in order 10 g11111 R better w1dmumd1ng of ibc hydrnu1ic symm's bcl1Dvior. It wkes 11111> 

Ull<!OUDl fDO[◊ 11\nn JOSI Lhr mpogrnphy ot Inc lanrl w,d llJ.c iil110Ulll bf \valet 1h the systcrn. I l)'drollllc 

moc!c:lliul! u,kc,1 in111 nceotirll 1lmc, lrtnd usc/lM\d cover, conv~)lanec ,in:a, hli.slc physics uf' wm~r 

hchnvi(ir, and wut~ volume tq pqnr.sy &he df1m.> a riYl!tCJIO !)a'klffl tlie_surrvunJlng c.cnununhy 

1.9 HF.GRAS Modd 

HEC:-RAS, 11 hy~,auffc mpdel dc.,-.,lopc!'-1 by 111': USAC:I:., I,-c.~tcnsi,·cly apphcd 1" ~•9\~ 
hydruuhc ch11mclcriJ1Jc:s of rivers.. II is 11n inLC!,:lltlt'tl proi:rnm und us~ the folio ~fQ:;°~quiii,· .r 

roro1hrul0Jing wutrr surfncc pro(l]cs, -ft /VIRalD£P"s1'iGH··, 

.v. -i:7 + sv.~ -x+ ""-+~+,; ~G'.>i Cl-.~-lVOtat<! l:. 
z ....,. 20 ' -, 2,8 -. z :. ~11"~• w · ·1 : 

__.., •• Rir'J.!l~.;~JlJI ~ i1 · 
Y, Z.. V, ix, he, und ell raprC5Cnt WRICl' dc:ptlL ch:inncl cJcvotlOll, Gvc111gc vclot!it . ~~t~~~~~~:~t;··· 
cnrffieil,111.c11etl:O' licD.l.1101.!, 11t1t1_gravlwl1>nnl ncc·clc:nu.ion. und~ubse1ripts I :111a 2., ~~,._~l ... ..-

tin.ss ~Ions al localiC!IIS 1 and 2. - --.,, 

'rhrJ progrmn provides ID'Cl' to 111p111 dn111. da1t1 cOf!'c<:tlon, U1ft'cci>1c au111u1 disploy ttnrl M~lysic FfEC• 

ltAS rnOllcl ntctls dclllils or river crMt•J1~Ctiti1~ anu up,lttnrtt Oow rnte The v,11tcr d~plh Allll m~An 

volocit)· arc eultUhl!cd for ~ gi•cn i:rc»s scctlM Uhillg Ille cnctJ!)' com.crv,nlqn equnli® I IPC-l{Al\ 

"\ 1ll1,or,I:( (.A)ln.@lrn·n9 gc.l"\'!to f'""t. l.,1&1 
(:...,.Jlfiii!/ J,, ;,_, ,..,;,...;..., 

JS 
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1mla11lntcs Inc w,tcr Jcv~ vari111ion aJr111a 1hc cJl:lnnel ,md the wnlcr lc~I values ,,re ovmfai~ (111 ll 

Dighal l~1dfp11 Model (Dt\l) 11f Im: hl?ll lo tel the c:t!CJII and flo<WI ~tj)th u.i,fni; (llS Spnlial ~n1n 

likc q'0.$5 l!(lction, river re.ich, ,tl'CJITTI m•t\l'ark. Oow palh:<,, and others have been obwmed using I IEC -

Gc:o,RAS (Arc,CilS cxten11onJ rrnd thc:st: dnrn then tnuuforrnd 10 IIEC-RAS. 

The U S.Army CaJps orEi;iginccrs (USACE) d~~cloped HEC-RAS,-and it i~ lh.: btest proo11.1;t !.!f90 

yc.irs of'1Yd111J1lie mpdclh11g~pene:ncc in the Unn.cd Stnu:s. l:lydraulic modelling development begim 

in the Umred Srn1cs ,aficr • ma;or flood c..-cnl. on 1hc Misslssi!)pi lU,•or i:o l9a7 prompllng lhc US1\CB 

10 begin oplru:i/Jy opllons 10 pn:<vcnl flodding. The Mydrol9git l,'!nginci:ring Ccn111r {flEC) i.s II branch 

qf lh~ US,\CE d1&1 was ~a~lis,hcd for 1 h~ purp<i~ bf r~r1:hi11g 1111d devcli;,pina fll:" 1echniqu,;,, 10 

4ei1 with 1h¢ d'fcc1$ of n~10ils (US Army Corn5 or F.nainllCl'll,l, HEC origioally began do:vclopmg 

JJ~Cl!I toodcJs to simulate river flow, but us 1cchnolngy progressed, t!omp111rr pmgmm~ 1h1u: Cloutd 

sim11f1m, 0oodll ~•c dtv~lojled lltc oomJ:llJtc!r model$ wcru lhcn 11-"cd to poalicl \"llttrJurfiace pt'lln!es 

In ,cspon,~ t,, JXltcnHill rut we 0(1\)d c~t. imd ~Llet l'll'cJ)arc. Thti lnlc~l updale on the prof;n1m, 11 EC-

RAS 5.0.3 ln~fud~ Cllf)ilbliltic, to ntl1dcl 1he h)'df!1ullb or• rl\'1:f l.xllh one 110(.1 two dlmcnslllflllll}' The 

thfell go~o:minll' cqwi1io1u of hydr1mltci 1uc the energy equullon, lhc niomc11w1n cquniion. hnd 1fit, 

cunlin11ilycq11u1ion. Onc-dimcll8ianul HEC,RAS uses n ,mri1u!nn ufthc ruergy cquitlior1 r~~ 

called 1hc ~m11d11rd s1ep 1ne1hod 1o, C4lcuhitc the Y,lllcr url,m, ulevntion cum:spOfi !\..~lh-dtn/.r ~"~ 
dlscfutryl:$ ll1lWlh~ U1rough Ufc hydrnUlk: 'i)')lcm bc:ing modelled, ~ <4- .. .,.,, ••.. \ 

• • ~ i tltvpotR $l"lGI ~ _.. 

1\-v dim01mon11I HEC-RAS llUrl:i into nccoum mass COll!(¢1'YnJion 11sini; lhe con ,i:.:ilf l:(Llll!llon aJldOC-11 j-
0 . Ott' f'4,J: ·"' tA : -

momcmum conservation using \'Ji.tillrlOr\J of lhe momentum cqWtliQn cllllcd the Sah ~!f~GI~, 1121. :_ 

bl!Sc:d on Ncw1ori's ~kand lnw Of m01iu11 and lll<<iumlng fngnmpf'C41~iblc Row. Th ed\~Jl!~~•~··<• 
dl,ncniionally modelled Is divided inlln griJ where llllCh cell I~ tre~led II.I II cun1tul \'0~~1--

i~ a poly119r\ol prism with im:.gulQr ti:rrram \lll the bottom, de:v"li:1pr:d fiu111 the lllJlllJlrnphy dn1a. Th~ 

lntc:ml 11o"'5 ore 1U1k1i101crJ in the x and y din:cmon using 1ho Snim Ve11n111 cqua11on5, which ac:cnunt fnr 

inrcmol and ex1crnnt forces 1111 1hc 0uld·, sp.,citktilly hydrosll1llo prwur,e. ljJrbuktwc, anu frlclil)n. Tl1tn 

usJnt lite conllnully equnlf(ln, llw lntc:nil fin,.., i11 11nd out or"*'>' ,r~~ or 1hc «Ii, expl'l:.\Sed 11S 

veluc:illcs, ~ uSCll lo alculatc lhi; ,'Illume or-, ~kt i11 1het c;cll lllld atert rif c;u;h cc.,11 face, a~ a llmc:tlllll 

11f wuJtr wrlll$;C d1:v.1Hon. 

Yl,fonrc); t,·011'1lll•no)' 6-n•kc~ Pn. l.ul 
r..tflml'J .,.,, Jtrttr, ~Vf,ii11""t,tff 
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Ao1h 1>l1t-dl n1~ll!iltrnal 1111d lwo-dimetn.tioMI m<>tlo¼. w.etc <Xlnsfclctcd plMf~il.,lc; QpllrmJ fat 1110 fffllJtlll 

°"" desired ou1q;imcs. bccauK l·ll'C-RAS 01ic ilmic1.mon~I '1lid t"Q-cllmc11~l0t111I moJcl• ar.<= un lh" 

Fe.,l<:ml Ein•~ncy M111lag1,mwlA.gcncy·s.01EMA) li$1 ofnllllonully ~ccq,1cd hydrnullc modelB for 

de.vcloplng n,IOII mfLitJIUOll lllCll.SW'CII. Tili: tllOSI siw1J:flcnnt e.hlllltngc in de,·oltiplng tiytl1·11Ulle! m1>dcls 

for lntlla is lhM numy' uf th~ ~UJJl.ry's rivi:r& ntc n91 gnugcd und hydrok,gic/hy4ruuli~ daJn. arc 11ot 

wit.let)' ;oil~ct,"11. '-lomive.r, the dllta tfu~~ arc ~llcctccl ore n111 cnsily accessible and nol !tlwn~ uf the 

qu;ilfty prcfem:d for hydraulic model dcvela11111em The Hydrotogic Enginocring ~mer - !liver 

Ant1l}'i!S Sy~·u,m (l!EC-RAS). iJI ll hydnit1Jie. motlcllln11, !,(JfuYlllt' 1\lldtly-atC'Clptdl Mil used bl!allUSt i_l 

tnu proven to be re.Ii ob le soti\\'arc ahd ls fl'l!ely available. m,kiog it easily used bJ countries with limiu:xf 

rC5CUrce~ (I.JS Army Corpt b( 6or;fnms), lloth ()ne-dimensiopil :ind I\Yl)-<limcn~o{IIII .v~cm ''&t' 

c,hoi:<m r11r the "'Ofk described in rhi5 nrpmt. I rE.C-MS: S-.0.J. which includes 1wo-d11mmsiom1I 

c.lJ>~bllilics. was n:cc,nily n:lcascd mul i~ i,xpcc1td 10 1>«.or11c llS pro111h1cot llf lhC" one-dimensiolllll 

vmi<i11 (Brunner, TTEC-RAS River Anol)'Jjs System, 20 !',1odcllihi; UIICt's Mdnu11I Vci'!lion S.0.3) 

I iii: 1:1cnunsl dnta n:ctulrcd ID build :1 hydraulic model ore 

I .) Sltrfni:c roughne-l• '<ll lur:s l)'Jlh:ally dcrlvi:d (rom !:in.I u~lh111d qivl!t (.l,,UI-C) dnla 

2.) A dl1,.Ju1l ~le vat ion model <OEM) dcri\'l!d fi:llm t'Opogmphk dnm. nnd ctlmpot:ed ltydnlu.lle dbtn 

TI1c surll!L-o roughness ,u.llJU cnn he es1im,llcd from n1clli1e lm-.gcty ifLULC 

ll\'llllnb)e. Tho OHM rormt. 1!1c ccnvey~11e<: an;:s oflhc mq~e~ on4 1hll$, can ~ 115)-~ect 11)1: not1i1J~ 
• : • \ I 

/.l(IRENOE~ Sl'IGH\ • 2 !~ .;Uti"-";llf- : -

I.HI Dal~ Nccdrd ror Mud cl Dc"clopm~nt ~\ °'1hra.:1w ••• ··.t ff 
Th~ ~re th~ main !latn inputs r«:qum:d IO build a model. First is lhe d' h~~tfi~,~!IIJ~W 

i:nrcnng:_and cxmng Ilic model. TI1c d.t&dwrgt" fro,ving intp or ow 1)fll'\c m()(jql ~oncs~fiii 

lacn1ions,along 1hr outer pc:rlmttcrofthe llow lltta arc refcm:d 10 a.~ boundary co~~e,:ond is 

the Mlinnlng's "'n" roil&hn= oocl'ficicnts rqi~csc11u1111 '"c l11nd's frictlpnol ""3'iJlllna: 1n fl~w derived 

from lnnd u~c datn. Third is the 1\\J)()JJrllflhY ot the model nrca lo the form uh d1g11J1I cl0Vt1ho11 model 

(O.EM'l. 1:JS~ LO dcnvc the imi1111l~r u:rram on die b<mo,n or the !Tow un,~ grid. 

.llEC·RJ\S models du not aci:011111 fur lnfihr.i!ton or cvapomtion so th~c dlli. aan: not newdi. It is 

pn:femd.(o h:ivc d,.wi ror lJ,i leuSl t~)'O noo~ 11vcnl$ fot the hydmulic syslt111 of fnl('rct;t, one 10 ~libm1c 

\ l~t'lllfl'~ (' 1,11nuft11ncr Servi~ r,1. f td 
~,-,",.. i-o-, n 
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the 1nqllcl anti 1h,; t1Lhcr to 'ilohdo1c \he callbr~r~~ mockl. Th~ e11llb101ion 9(11 HISC-ltAS model c.•1~111 

lllllk111_g, su1" the i;cmn~try o.nd dischnrll_c, Ou" LIJ nml 11ul, nrc COJTccily representing the 1111c hydraulic. 

S)'Sl0m llntl Lhtn ndjµ.n!ng tht Maru,mg '5 "u" \IIIIUI::$, nod tnttybc olhor pnl'nmclot!l, 10 UlliHilllb the 

K1U1ul11tct1 ~\111lc~ :.urlitct!-~lcvDliani> (~lllgc) IO 11mti;J1 obA!rval w.111:r surface ch:va.tl1111s (mc1l$ured $blgc/' 

from lh;; t'V~IL 'The vnlidat1on of ll ~11!,C-RAS m~,tM req,iir,es 91,,,erv,ro d.,t.i fi:ir 11 dillcte111 cvenl.)1 

<'11tn1fs rµnntng the call,brn(ed model using discharge 1~11a from the v.ulidation evenl Cll see. if lhe; 

simulated wa1c:rsurfacc.-elt\(ationsm:uch upto the CJb5.rcvcd wntcr surfote elevntions for thilt event If 

the ~~es nnitch \lJl. lire 'made! I~ va1)d/Jtcll, but lrll'ey do not, further adjtL<1mer1 to u,c mo'dr:l Is n~l:ll. 

·me '"~1iJ,11i0n prove., the model ,s mi:,twol'llly lind-nccu;,n~lY portrn,y1ng the hydraulic '!/y,,trni of 

int~ b, 11r"'1uuini; corn:cL resu,hs li!r a dlffurenl noo.d cr,,ijul, !'he lof)91!fUJ>hy da:ta are ll5Ually bcs1 

rep,:esua111tivc of tho hydr,aulic ,systom i Lit consists: of surv~cl cr,,ss-sc,ct1orl). lltll lW'Veycd c,111«­

sectlons arc p.n:fct\\bly mc:uurcd llI rcasonuble lntet'W!L• to cllpwrc 11\c, a,enera1 1t111nsrn1,i1y 11nd \!hltllll(II 

bMf1y,nctiy, The OEi\11 did llQI cilpturc: Lhc J;1tnc111I c,inveyani:e M'II~ \lclc,"lluSc iG Ji1I nol 1ut¥e u wc:11-

def1nc4 clinn~d. 

'1.111\fanninj?''s N Vitluc As:l'igl\menl 

Th¢ loc;,l mnnnlng',; K w1lulll> ~r~ npplicd drnfai; m<Xicling for-diftrreatsectinn and m1Dstly il VUlk-d 

dcpcncfing upon the bed ,,t ~,c riv;;,-r·c:i•h i11 Oji, 7 assi11noo nUUU1fuip.s N vo.luos for A:wl riven, ul\: 

"Sbuwn which WllS fi1rOwr-,muldicd by diflcrvr11 lilcral.ure~. 1.l~e>,'l~c ~:unc c~ien:I~~ hux bttn dnnc fut 
' ' ' 

tllhtr rivi:rs, 1,11:.tuiled 1abJ'ealM11111!Jlllilncd in Anneic,trc 7 

Flgur,,-7 Ce-0taggc,r phnr,~~ CIH.r ihu c.1·~~ scdlon frir :1nigni11g 1hc M~nning's N 

, bt(rtU(:lk (UlifUlt.an"y Sti'Yktll Jtv1. l ... td 
()a~~ lb:Htf <fiHi(r1i:""fl'f1; 

ll 
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T111lfoJ, Nl11anh•ll,'I • vuluc for' OirTrnml LU/l.C (Alum 'Rh•et) 

Rol11crenoc LQ~tlo~ llll-'llr Dtt1tl'lP1IOn Monnlrfp 
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Ban~e 
lined W'tth 

H1)ll f I I teol!.I 

and brush 

O.Cl'IO 

0,043 
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Thob~,d .. 

con~~t~ 11f :;; 
;:. "Sand and ,. ! gruvd, 01\d 
.<;. 1] h~1 ligh1 u 

38550 ~ cove,rof 
§ 
ig 
!S 

., 
:;; 
f:. 
3 
0 

"' u 
..; ,.. .. 
"' -ta' 
"' :::, 

"' tt bilill'I 1~ 
some p(or;e~ 

The b~d 
to~isGof 
Jand .tnd .. &fUVt{. and 

I has 111\hl 
25000 0 oow.,01 

~ brum rn 
"' snnltplac.,s 

\ l1i9ntrlf (;f)nJulmucy~1,:1cu r1•~ l.t•l 
,...,.;,,J ,., n,_ &>'/rl"f"'<"' 

0:030 

0,03 

lO 
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2. Geomorpbic Description of the St11dy Reaches: -
The siud}· nrea undor Lot•l be Joo~ 10 l~t' rhcr Ynrnumi. A$11n nnd 11-11ribu11rrics lil,'\I Nim~ N1u1, SwqrnA, 

und Sitnla Rm), Jh~klllll11111d Ch.mdrnbhllwi. The dctnils ofthcsc rivers or rll!lclu::s,111·cgh-e1·1 in Tnblc-4 

·r11bfi, ~! Gco.01clril: D.:strlpUon or Jlh•t-rs/ lteru:bJ!I 

Ason and 11, Trlb.i1arics 
(Nrml, N..., ·s-.arna, SIiia 

Rao 

Sltl• llao 

Aun Rivet 

CA69hqkm 

Bhatta foils 

Nim! 

Asan Bomtgi, 

For trlbutorfe, eollfluenco 
wltJ,ruon 

CA4lsqkm 

106 

The watersheds rece,vc rnin UJ'\dcr 1bc i11flutnct ofsouthwcst rntlh.~1l(!n. ·me ti(lrtlll!lllit mon.~bQlt mninly 

co,uribUJci to 11ternlnfiiU in Ute n~~ Mc>~ ofthc precipila1ioll occur~ in 1l1e monioon sell$0n \lu1 cuu/;cs 

floddlni:, Gcorn«fihology or1bc :,cudy orc11 15 impo,unt for tile ~c111 offlOlllls bc,;;awc; nQOdln1 

i~ lnrady l)ilwtl on 1hc: IOP'1l,lr.lJ1h)',· Low I) ing :rrci15 oe.Jr IQ ,h., duinncl nn: frequor•tl>· flooded 1tnd suoh 

\c1dont4 C•n,ol(•llf) S<:n'i<ts r, L I.Id 
e .... ~,,,, 'It,;,,. A'•,~•-' 

~ 

ll 
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area Is ,dcnnw u ;n ncti\ic n.'1odplaln The OA<Hl11lnin ccrv~n; chimncl bell 1111\1 l11w-lylng arca5 !',In clth.l,· 

~Ide or 1hc rhc:r blink) F1111hqmprc, the ¢hmmcl bell covers !he 11e1l,-c channel. iCcondnry cha1111CI, 

,11111c dianncl and bars. Lat&c lloods oflen CJUISC erosion mtd tlepositio11 m d1nnnul belt as well 111 m 

11djoinlng llooclplain.. Therefore. tlfrunotii!uc pro~es '(cros1Qn or u~si!ltin) perverse fQCuplinlj of 

lrug_e llciods formJm}' y,;srs in the vi1ain rCJ!Chui. aftl11i river Thcnr,:a;. lyirq;. between active n.l)Odplaln 

an~ \'3ll~y m~(lllm ar,: c31!(u :LS 11lder ll()lldplaln, ,vflil.:jl g.1$ 1111111da1cd ot high m~gnlludc Oex1ds (.e.g., 

I O().ycnr re tum ptriod OPO<ls). The slllrt Df lltt:: nu1urnn season had a ra,rly l,!Ood mm fall with relruh·c 

humidny of 65 to 70%. At this um,, 1hc area wit$ covc:roll with miA'.td vqiclltllon corui~ting of 

gniss!Md, S'ugaruonc, chtrry, and rfce. Crops'werc al their mn111rc $!age, which led 10 1ht \•11rintion in 

both surface ro11gllnes:s and lhl: :unaunl of moistun: in the field. Ti\L" et1d of 1hc 5J)ring ~Tln hi!d a 

mcagn: min foll wrth a relarfvc humldi-()' of less than SO¾. The bc&innioj? of Lhc summer se.1son hsd 

effectively no rainfoll1111d humidity wn., lcssthnn-40¾. l1u:spr.inj! nnd ~=ntt$CIISC>n:twcrcdort'lilllllcd 

by lhret \ll:gcUUJon clwc); f11Uncly, lJfflS~IAnd, Sllljl)l'Clllle, and Wheat. 

3. River Morphology 
'Ilic ri~er IMl'J!lil>logil:lll sUIII)' helped us 10 determine Ok lran!i"cr'lc aml lqngitudfnpl c~.st:cdl!n$ for 

inc HE(: RAS mqdcll!nj of !ht ~oodpllfn 41 5, 2S, SO, illld IOCl-yeur {elUnJ pcnods. 

A'3n River is ca 1ribmury c,ftho Ynmunn nh'cJ•, lt emerges from a·MJiliJl(IC)rfc, rllll£~:S to ne,rby Bhatia 

foils The tonglwdln.il Jculi11n 11 fll'C!lcnlc:d In Fig.I I ·r1tt rh'llr rurls approx!mnu:ly'tor 61 ~m bc1wct11 

from origin 10 ,;onOu'cncc wiih Ynmuna R,/\'Cr 4~11', 

\'frinntth, ( ,l11,uh111icyScn1itt,"""' 1.ut 
l'......iow,,,11-Jr .... _., 

2037



190

• 

"\ 

) 

J 

0 
() 

0 

I.) 

J 

) 

v 
_) 

J 

v 
J 

..) 

.J 

J 

..) 

.J 

.J 

J 

J 

J 

.... ,. tn• 

.............. 
--••..ntt 

LONGITUOINALSf.CTION OFASAN RIVl!R 

! I J l I 
i 

Pl f "'1 .t [\I I _ _f_[-.u._~_._ 

l 

lfi_g11re !I: Longlludin,ahectlon o(Asan River 

LONGTfUOJNAlSECrJOI\I Of SWJ\RNA RIVE!l 

f 
"-------1-_____ ___ -

Figure 1 (I; Lo11glludlll11I icclilln o·rswurnu rjvcr 

1 
i 
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lONG'l'T\IDINAL SECITION OF Sitt.A RAO RM:R 

i !" 

I '! 

I I I f I 

-,,. .... " i i I I t : } ! I ' I 1 t _, { I 
i"'·•··~ ~ i i t I i j t i i l • I i 

Figure 11: LQngitudlnal section qf Srhilu R11C1 Rh~r 

I l0NGITUOIHAL51;CT10,N Of NIM! RIVER 

~----'-ULu I 
i 

_ ... 
-I T 

F. 

~ I • I 

1 J f e I I • 
' f = ' I £ 9 • 3 

I i • • 
• I j l I i i 

\ t<lqfft<.k C•u•uli.nry ~rrv~• l'n l.111 
••-•lwiJ,,D,;,,,F~t 

: J I I =i 
l ! i 

I s J r 
J 

i .j • • I i i I .l - ! 

-I 
i 
f 

' f f J "f 
f f I l 

I l [ I i 

l ,J i 

I l ~ J l 5. 

! l ·1 i • 
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lONGJl'.UDINALSECTION OF NUN RIV£~ 

I I 

! 
' 1 f B j f e I f l ; ' • -i • i I 

i ii i i i i f i i r • 
Figure l3: lo,ngihldinal SN:lillrt ufN1111 "Rh'cr 

v,,,'1nttk ( (1f11Jllhut~~ !M-1~·1';~• ·r~·.r, ltd 
t:lm~)i, O«Jv 6ttl,,ie U!-111 

I r 
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4. tnput Datu Base 
111u foll,,wl~& d11111 (rable S) Wll~ pr~un:d and 11mtly1.c:d 

Tublc 5: U" of iuput tlnrnl,u.sc, In 1111, pre.en, ijludy. 

·1. Nu. I h11tuf l)nl~ I Sou.,.,.. Rruturk~ 

1 

2 

3 

4 

5 

6 

7. 

8 

Sa1elli1e llnll!l~"I) 
NRSC (Nfilion!tl Ren101c.Sensing 
Cdilire, [fydci'llhru:I) 

f{run fiill ba11t I.MD.(lodinn Mu11:nml<>i;;itnl 
Ou[!!lr11W!nl, Pune) 

-T()(Kl!l.(Bpliic Sutvlly 
SOI (Sur:,;ey of l11di11. Dchrndun) Sheol 

son Mop Nl3l>S·I.UP (Nulfonlll 81'n:oil of Soil One for 
&i=&liilnd UsePlnnning, "laj!pUr} Cci1i1J:!le1e §ta1e 

Annual f'Cllk Plow&. 
C,il!ltiaf Water Commi(;;Sir,m / lmgnlion ~!~tcd (ja~ge Oep:1r1mcn1 Utumtltbarn:I I ovel$ 

Cross-Sec Lion!! 
TQUIJ Sllllfon, D<JPS &. DrOM Survd)' 

Glob.,I Control DO rs !Di@mr Glob:lrl'ooTl:ionin; 
Poinis Symcm) 

For Reccn1 
l'iield basell Rcc:ordS n1crnciion wi1h LO<llll Rcsklt1.us f'lood 

,Event£ 

_ _..,... T - . 

,b~'\ 9 ..... 1.~ /' · 
,I -~- ••• _,.... 

.... ••, • ..,. _•, I . . ' 
: - I 
: I 

\fity,# .., . . 
.. ........ ... . 

At\\-

\'hf«n1ok C"nn~11ltj111cy 1,,n·lr<c<•II\ 1; I 111 
t:-~,J'far JJdJrr bovtlittwm 
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5. Dcsigu Flood Estimation 

5.1 Flootl for(:(1ucncy AnalysL'i f(lr A~lln Barrage 
A. Cumbel EJccrcmc Vnluc 1)-1,c I Q~lrlhwlop (GKVT -1) 

11kl fonnufu u.~ed for e~uma11on,ot'1:Us<ht1rgcs ibr. any 1c1um period In the method is written M" 

Qr-= Q.-+-Kn1 

WbtR:; 

Qt • Ifie flrobllbh: d l~l:!111ri;c with n return periud ur·r yea~ 

0- mc;in flood 11 t., or 13 yc,ClfS in 1hill projcxl, 11• lJ) 

Kr- lreq_ucncy fac1ur• (YT• \'It)/ o;, 

a.= S1nnd11n:I dc\i,ulon or da1a 

V,,-. tn (Ll1 (Ttr- l)) 

Yn. 11• • <J<11cQICO rncun ond 51Dndard di:viations of redua-d cx1rcmei; u, 1,c found from Oumbal'.& u,bl~ 

blt!rcd l!n nuu,bor ofy= of dltlll 11v1Lilrible.. 

il•c tab I~ ll11!$'!1R1.:d below sumriwtu !-lie ,m1xlm11m dfs,;lmrge Qbserv.ed t'or 13 yem from 1.() I U -

202:l :llld calculmed discbargc.i far diJfcrcol rcwm period based on 1h<i GEVT - I dis1ribulion. 

20 IO 0,071 l4,000 2028 2-133 

2014 O.l.43 7.000 llf'77 2253 2 

1832 2,199 , 
1'7~ 1153 ... 

1657 19~- lo. 

UiS6 19H7 tl 

IISS6 1987 1 20(6 0,500 2,0QO I 

2013 1510 1·~s~ 8 

\7Jim1ltk l"on'"h~~q· •11~~·e1 ry, I ,1rl 
c-.~'j,# /j_,.~~/,w"""'"' 

l,7SO 
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2-017 IS10 1384 9 0,6'13 1.556 

2011 l~.!7 1113 10 0.714 .l:-100 

20~() 1•333 160 11 o 1ai; .t.273 

Il019 (211 1525 12 0.857 1.167 

2()11 898 107X lJ 0.9;i!l 1.on 
A,•e Jlj!lll,62 

S1 JI J5c,, T? 

T11blo 7: Uis~lmrg_c< 111 for 11i1Ten111 rerun, J)trlod r"'m Gl!:Vf-1 

2.33 0.07 356.73 19:M 

s 1898;1\'Z LOO 1511.7,l 22.St 

ID 1898.~2. l.7S ~56.73 2522 

25 1808,(i? 2.7() 3S6,7l l862 

Sil 11tn.62 lAO 3~.73 JtlJ 

100 1898.61 '4.11 JS-6.73 :i~6} 

100 18911,62 ~ 80 35(,.?J 36I~ 

'----••'----s----"------_.. ______ __ 

·~ore: \-ldu~ or a & Q wDJ 1tn1aln lmnle f<">" rlmmal di.<1ribu1lon ancl OE\'fT-1 whi,clr '4-c;ikulnlcd by below 
mrnllc111,1J r~nr1ullL 

""-

ll 
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B. bu,: l'car11.an Type JTI Ois•ribution 

Tilc lbnnula used for cstimn1ion of dlsdilugci fornny ret,um period in, tht meiftod. is wriuen as· 

Qr flr X 1 = the probable dil;clµirgc "''ilh n 1otul'll (lC:nod ofT yc.115 

lug(x)avg. = nverllgc-oftJ,e lqg X i1is,l1ii11,,c values 

K.,- freq1JC11~y (.1CJijr (n:tl!TTlld from s1ai1d~rd tuble bnscd 1111 liltcwncss cocllic1en1 Cs aad n:tum pedod) 

Tf>c tnblci. 11rCl,\'111c:d hdu1, &i.inunlui:tell!t m;oom1un•dlS!lhargc ob~l'\•<ld (01 13 years fruni 2010-2022 

u1)11 e11lcul•U1d dl~dµ,f'HC$ lqrdlffcr-ci11 return p,,ciod bnscd on ihe, tl'T-111 dlstributl1111. 

Table 8: Logaritbnifc av.er.age and ~kcWn!'$!1 cnlcula1io11J for l,P'f-ID discharge di:sinhu1fon 

urn 33527~8 0.00 -1 .469100575 

.20IS 1332 219,9 3..34213!/ 0. • t .469700575 

201:il 1794 2153 3.Jl:lOi O,O(i •I ~69700S7S 
201g 1657 l'JBS 3.1983!>' 000 •1.-16970057.5 

2q21 1656 1987 3.29813 Q,01), -L469700.57S 

:n.116 1656 198'7 l.298123 0,00 -1.469700S75 

20l;t IS70 18,84 l.275081 0.00 -1.469700S75" 
~ 

2Ql7 1570 1$ll4 l,2'1505!! S1S 

\~ 
\.nl111Hr-U t:'flll\UTfllTict)I 1Xfl'itrti f",'f. , ul 
c-......,,,,_,,.a_,....i 

4 
•l~ 

. .• 
• ...... ·····. . " 

11\f? •\\(,\) • '~:.' 
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2022 14,27 1,713 11.233665 o.~o 
20l!I) 1333 11.iUO J.20~ HS 0.00 

1019 1211 1$25 .l&nll.7 0•,00 

201'1 898 1078 ~.0324$~ .())JI 

LuufX)ave J.~":ff 

. 11. Oil!!M 

'I ~ 

T11blc 9 l)ischnrges Al ;\son Rive_r Barrng~ 

2.33 0.2JS 0,091996 002161 3.27V J.291798865 

5 {1.826 0,0~1'196 0,0760 l.'l70 3.3461117:SlS 

10 ,.~24 (l,O!l l ~911 0.01'42 J.~70 3.36441 7 

25 1,170 0.09!9'J6 0.tu76 J,2'10 J.3777/U9jj8 

SD l 23S 0,091996 01136 J.270 J,31t379BS'23 

I l)CJ I ?ilf ~.,.,,, 61?{1 ,J 1'7~ 'J.°:jll '\JS'/1, ~Ill 

200 1.307 0,091996 0.1202 3.270 J.390400563 

C. NoJ"WJil Dlitrl.butlon 

An.al):'Sl:scby usil)g the NQnnnl di~ln11utfon osi:s the: formula as below; 

QT = Q'"+ -krS11 

Where . 

Qr~ the probable disclimgi, wltl1 a re1un1 period of'Tycru:s 

¢ "tne11n noo;:l {I.~. of 13 }'CIIM, In 1hl$ pruJc:cl. n=ll) i:;..,.. freque(1cy fiic1Qr 

S n = S1<1rid.lrd devw1l(ln or dala 

• I ,46971\0Ji7S 

• 1.4697UOS7S 

•IA69 00575 

• I Ai6970i'Q75 

19$11 

2219 

2314 

2:.187 • 

2420 

l~~ 

24517 

JO 
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Th,: tatlhs 11r~tl/11cd bcll)w sumnl;lr{ne culn1lntc~ disohn~ for dirrarcml rc:111111 p,;,rmd bnJcd,on tli~ 
Nonnal,di.;11'ibution. 

'l"lllJlt I ti: Di.<tclu,rges 111 As11a Rl~cr lbrr.agec for different 1't!t11rn peri,id frorq Nnrncal 
tli~tribnlion. 

11~· "·l"'!?"iJ • • ~, I F ~ilf;-Jt. • '! ·,- , .• ·"'[P'',,.,~•-F,-;~--- - •:-;-, ·11 !} -.... c- 11 u.:7~_ ~ ,Jl Ji;;:~~ ·..:-1 
2.33, 0 Ul9g_62 I J.5~.D D 1899 

0.814 11!"18.62 I -356~ 2193 - s 2'13.91! 

! -10 1.l8? 18118.62 3'56.73 45732 1356 - G:!4-.63 2523 22 LJ.51 1~91:Ja I '356. 7-3 
so 2.05~ 1898.62 356.13 732.72 "2631 
1011 2.J:16' ~jj8l.~ ~~ J~ . ~;-lru 1t~;1s .:21-2ll 
200 U16 ,I lllJK.<,2 I )56.73 9I8,\l!l 2818 

- .~ 
'! '__:_t1--~~r-},.;) ----=r•:u,jJ:n•(lJ~j{~~hl I,", ~r:- ~ ·'t 7 l"'r'•-r ! ~, 

J' _ .. !.."':,"/ 

2.:ll 0 U,09:! I 0 J.270 3.27(1 I l~oJ 
5 O,S-24 0.092 n.076 3.l'TD J,3~C, 221~ 
10' l .2ll2 0.(192 .O,llll 3.2711 r.388 21!4~ 
25 1,751 01092 0.161 l.270 l.431 2699 
;a 2.ll.'4 0,092 0.U!..9 3.270 3.45? 287~-- lJ2t, 

.. 
1Af(!,. ,(/;!Jo:! !);~14. . Ta3.7II 

' 
~-Al!,l !lt,U~. 

lllll 2.S76 D.lll)l 0.217 1.270 J..~O? 3215 . . . By ll!ln!ll 1\-Q f!C1\\'ar hmctton ,:qii~t,un (irui:t1n11 S. j ,6} dcv.olopcd ror Yamun11.R 11-er basin dl,chlll!:~ n1 

dlff~n:111 key fo,;at1on 1:An be. cnlculau:d (111blc rncntlo11ed h~lnw .sht>,,.,{ny !ho disclitt~ vallie$) 

\ nwntck-("91111,ulr~n~y Sc-n·lti"" rw-1. I ed. 
r.. ... ,,.,,,,,l),, •.~Ila _, 

31 
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Table l2 Obcl111ri:• 111 .sa1Je111 locallclus of .ban bamigc 

(;;.WU!IU111!1II 
<'li!cT11no111 iilQlllfir•••~o 'Jntt •~~r 

pralq1~1111 1 An• (lou,11 

fuiln Dh111tl,lll 4JJ Ai.I --SlflJIIT .ll4lrraf!? 2..6 4~.1 
T_lqllrelhww \l:lfllldc, 6.l ,o 

1.t11::l,Ula <il ~ 
__!_rm BIid ,e S¢1Niol ~.(16 161.(16 

Rcgloo.al ~f= Com,o 4~.<J.l 20Ci 

Shh!JJlmb..,. l'l.m\t -'I..(!'} 2S1-ll9 

Sll&harwnl Bri~ S-1.?l 3~1.3 

\'i(to..rt~ C,.c.11m:illau\·r l11·\1fu:a 1', t.. l,ul 
G,.,,.Jlllt,lp, lJ_ £_, 

l~t\Jni I'~ 1\ "11fl ~ 1,,,. (q"'11tfl 

~ ~!\ !Ill _1.CHI 

t:l4 110 ,~, 199 

142 IIIO 19(> 21? 
In] 200 2'.!S 1H 

lll1 la.I !Ii o, 
S,4 r~ 723 7Sl 
670 851 925 1000 

Ill~ 1061 115$ 12~8 

1111) 14111 I >.'13 l6S(i 

16H> 

JI 
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Table 13: llffd1rugi, for Un~ugold I.rll)ul!lrlcs of Ail:Ut '.Rlvcrs 

11):jltu!~rtcs 
\~ 
lli•l 
inn, I ,,~ 

Nu11 41 

ffinll 2.f 

s "--:I "'116 41 

- Sirt...R'1o S6 

,,. 

i l.ttoonlf 

._ ·-~ --­□-..-
□.._,._,.. 

45 

lO 

~ 

S◄ 
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Thbfc 14: Oisch~-m Asan bnm!gc coi:rcipanding lO dil'forcm return p«rods is shown in 1uble. 
:-.."' 

-- ~-,H~ ... ~I l• :-1 ( '..,1,r.:t,iJ l' \ 1'1'111 ,, , It/:. 
- . - I 

I . -
.i 1_1 ... , •• • ~~i.r,,•~t:•.i I l,~11~ ;fn1! I ti . ,\,1,, t ,t I ,qi! I : ' I I I 

1.33 1841 11199 19511 IC,2.4 

s 2218 l! 1113 2219 US.I 

10 24~,~ "2:)56 2314 !SZl 
ZS 2699 2523 2387 ~c12 
·511 2$1& 1631 242.0 JIil 
I a.llHY 17.!IJ l.µ.• I Jlfj.: 
100 JJl5 21118 .NS7 )612 

5.2 C-0odness or Fri T c5t; 
The vnll~Jty of a JMUb3b.Ulty tl.i:urO,utll;NI fw,ctiQT,1 pn.1posed to lit ttic empirical frequency of a g.-cn 

s.implc ma.y lie. tet.l<:d ~phtcal cand,arudytlc~I mc(hods. Oficcn, grlljlhical appn')l)ches. 1hr jud&fng, huv, 

good a model is. are qu!ta:subJa::ti'l'c. 11 nwnb<:r of a11aJytical iests hallt been propl'ISed fur lcirlng the 

goodness offrt of propc,St'tl distrib111ion. Some: of lhe c:ommci_nty u.~d lrllll1 arc l)•Oil-square lc:.ls ii) 

Kalmogoru11-Smimov (K-S) r.cst 311d iii) 0-index ~IS 'fllC Oil- squure and K-!> 1esu a.~ n111 wry 

powerful in the~ lhul lb• prol~bftity ofuccq;iling the hyp.!Xhcsis when it i~ fol!t fo~~~ 

Wn(n lh~'>l: tes~ nrc Qsed. 1111h.is light. U1c D-indcx 1cS1 is bcl1cl': , ~9.J.~·-1 p-. 
S.l.l.D-llldGUl!.SL' it :-'.tf1 '•,.. \ 
llic 1)-fndex rl'lr thcc;onip11TiM1n (lflhc f,1 urvnnllu:s di51n'buti1ms i~ upper l11il • .iJ/-/;.ENf'RP SiNt;t'\ ~) : Y"° - JV()( cl~ • 

a. "-·•r .. ~ Z: IF.fl J L ~~4~J • . -

D in<lcx== f.!) ~ .. , Alis(X,- X.,) ;>. • •. ~.~~.1.i1/1I,~• : < u a•,.. ~-
~ ·•... •••• I' 'I 

Wh«e, X1 11ml X, an: lbe rl! highest 1>b;n.-nicrl..nnd com puled vahtc;S flirthc d1.1.1rlbuli~ • 1.iijjbG~l>n 

g.iilinjl ~ lenst 0-indclt i& considered 10 Ix: 1hc oes1 th dis1rib\uio11 

\l,111111~~ r~11,,m""'' S.!"'l<a '"''· .I 11► 
~•fNl~F'ft:.a:wwwor 
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6. Parametric Ana.lysis 

6 •. 1 hllt'l!l'lllion orMulli11lt l>F.1\1,1 for .lt.Ouwced Tetrn.ln Modollnf! 
b, lrO<luctiorc 

In this Sl(IC-lion, we dcl,..c 11110 ll1e i1111:gnit1on Qf mul1i1llc Oigilal l;!lt\'l!lion \i11dc~ (l)EM.s) IQ c(Colc ~ 

ddi!fkd lllld ~cuia1e ,c:pn::.enl~tinn or tcrra[n foau,rc.s. We focus on ,he pr,oooss ofinn:gmtlng DIThts 

derived from difTcrent .'llltcllilc MmSOlll, rurmcly tile ShllUle R-Jdlr Tupogrnplt)' Mission (SRT~I), 

Advilnecd L,amJ Ot,scrvln$ S111cllftc (Al.OS) Pit~ Al'\'UY L-tlanJ l>)nthctie Apcnurc Ralbr 

(rAl~SAR).. ~•~ FAD D'EM dutll The in1,ign11i011 llf lh~ <btl)JCts, c;icl1 ,vli!i vaiylng tcSQlullon•· 

r,mging from 30 ml:k,$ 111 IQ rnctr.,r,. prC5Cnl5 chl:,llcngcs and opponunmci: for cnh.ancfng 1cm11n 

1)1odcllmi ~p.,bilmes • 

Oulu lnli!U11llo11 and PnK'C$Slng: 

Tile lntcllflll1on process CQmnu:nccd byselccaing 1!tcA LOS PAI.SAil illlll! Ill the 1!1,'1.Sl~ file, oWins I() 

Iii i111cr 10.metcr m,mhninn Gct>mdrfc c11rm,llo11 ltthniq11es wcrc wen applied to ~•t SR.11,-i And PAR 

DEM d!ita, lrdllill! tllcm IIS 5ln\·c !11~. LO cnsurt spatial nllgmrnm( with the mni;tcr dRUI_S~L 'f'hb 
c!orm:llqn ln\-<llvcd ng~rou., u1111~fclrm~lioni 5uch a.s affine nnd polynoml~I 1mnsfonmt1ons Lo 

mlnlm~e d!tn11rt!!JflJ und •cl\icve pTQ.elJII: rcg1t1rauon bcrwcc:n dntnse1s '11tc succcssJ\Jt nh!l!in,em nr 

-~IJl~e ~ with 1hc m11s1cr wuasc1 wns en Ito.al tor mn,mulnillg,_spatl.111 IICCUl!ltj' 1111d coitcrcncc Ael'l)"11 

the cumposile Dl!iM. 

l'rocm Flow: 

I. Onr.Acqulsllfon: 

• O~lairi' O17.M tlatnscts fl"Ol11 d1rTcrlllJ1 sources, in~ludi11g SRTM. Al OS PAI.SAR. and FAil 

Ol;P.1 d1114. 

• En5ul'll avnllnbillty nr n1etndb.tn ifc.sc111llng resolution. spatlij;~~~ .10quls1tio:n runes 

lbr each l:lnla.1,et. /~9 ............... f 
2. ~lecllon orM11,~1er Ou1:ue1: /_.. / \ ._ '\ . If; .-vi~",.,-·\ :J 

Vi~io,1td~ r,'nnwri~••-c,· ~•~•fed f'\ r (,td 
ew.,-1,.,,n-£-•1 

,~t .. : •. 

2050



203

... 

t 

'7 

i 

() 

0 
0 

) 

) 

0 
J 
J 

v 
v 
J 

J 

"-' 
v 
..) 

..) 

..J 

J 

..> 

..J 

...) 

.,) 

•---------------------------

• Ohoo~c. 1ho AI.O.S f>ALS/\R 1fn1li .. ,~1 n!I: rhe mD.'itcr Ole d11c to its rmc:r !0-mctc:r rcsoluilon, 

wliich scn1e:s ns 1hc n1l'en111ire ror sp1ttli1l occurll~)'-

3. GMturtrlr CorrL'<lfon: 

• Apply geometric cum1:tion lo alisn slave datusc:ls·(SRTM nnd F'AB DEM) wirh fhc masior 

d:nnscl (ALOS PA I .SAR). 

• l./illi1,e tcQ/mit)u"" wch as nffiric nnd pulynl>mllll 1rnmfarm11fl1.1i1B 10 mlnfml~ diJ1Qrtic)r1und 

w:hievc p(tei)c: rei;lsm:11lon bct"t<I" drtwc:is. 

f"lcld Snl'Vcy Dnta lacorpo~Uun: 

To nugrm:at the uccalracy anll rcllabfli1y of ihc:-1:<!ITiptl$ilc DEM, 1!11,'.L)nd-uuth mea:sun:merr~ obtain~d 

from rrt1ld sun.-cys wt:r.c lncorp(Jrared into the GIS envil'Qnrnent, These {icltl d~lo served as reference 

poir11s for volldar;ng !Uld rcfiniTia the DUM. thereby cmlmnain{l its 'Sl)atral accuracy. pnoa'i rnterpolatron 

techniques, including kri!Jing or invct!lc di~1:nnce \vd~hrlng, were employed to lnterpolcuc ulc:,•Alion 

vo.lues between >l'.lf\'C)' points, funhcr improving ll1e nd~li•Y of lht DEM. Mtirt0vcr, tcm)l(ltnl 

eonsidumlons ,vcrc ;tddr,t<iscc.l by noa>onlin,i (o,r 1wnpbnil <:/:!on~ in tcmiin lwurcs, cn,uring the 

iempl)f\!1 cohL>n:11~ of the fihlll DFM 

4. Fitlol Sun•cy Dua Cullwtion: 

• C0ndim1 field sur,·eyl; lo cqhC?l)I gr1mnd•1r111h m~m,uni1;Jtn11< or clcvnniun 

: . R~conl GPS OOlltdlrnuC!I o.nd ~l<1vollon v11l1JeA di roprC11C11tnlivo hxu111bn~ de~~':!: 

s. F1dol Sun'ey 0~11ducori101'lilllo11: ~9,..... 1.)\. 
• lmpQrt field snrv!'y !'.!nm into the GlS t11Yironmcnt • /~ \ ·~ 

• lJ~c ffold dllla (l!i nifercnee point, for vnlidnti~11ml refining 1hc O G) '. "' 
Ii. Sp.il.t.W 1.atetpowtilia: 'S •. f 

~ .. 
• lrr,iplo:, )pptl11! 1ntcn,ohrtiQ.n tochnlqllc~ (e.g .. kriging. inverse ditumce" ' ll)~f? infrfllllnlo 

~fll'vlllliln values berwecn ·survey poml&. ,,__ ~ 

• Enhitnce,i;pJtlilil ltoeurncy b}' fillfng_g!IJ'SJ!nd smoo1'1ing {rl'l!guhrrltlcs in 11\c Ofu\.l shrfacc, 

Rcsob11hin Enl11\11ctmen1 and Grid Dcvclo11mc111: 

\1~h1ffl<k C~nmh~nc) Sll11ti•t.• r-,1. Lnl 
_,,, _I:.!~-""' 
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lo Cjlpturc linc~lc tcmi,o QQUuls. daughter Jll'lds wcro gcmcrukd (rom il1e liold! Jurvey dam. l)'p1cally 

aJ :1 motu1Jon of2 rneU!llL Tho~ dnughter grids provld.:11 Ii hlghl:r' tdalw.ion rliprtidltlltl!m oflenuin 

IC'!ihuo,s, ,ut.t, n~ ridgt:S, \'nlley~. 1111d n.1icrtHup(»Jmphic \'llrlatlrms. Subsi:quimlly. lh!' cbrnpl;>!,ile DEM 

wns rcsnmpled lo miu:h the rt'$~lutlon br ihe daughlc:r grids, 1.ltero.by q1h11nclng,1he lcvd 'or dell!il ildd 

pn:c:.15.ion in tcrraln repri:witntloo. 

7. Resnlutino Eohnnct:mrut: 

• Gcnel'llle dqugi11er Grids from tield surve;y dam :1111 liner rcsolulion (e.g .. 2 mrt<rnJ 10 capture 

deroilcd 1crr:am t"e&tures. 

• Rcs,ampl,e the~ompq~itli [)EM 10 mntcl1 li,ic ~ilu1iu11 ofcbu11,htcr grids, mcrea,ingihe h:'vel ,:if 

~e111II ar(d pM:i~i<m in temtin rcrpre$Cnln1imi, 

Condn.sio11: 

The ln!egn,.Uon ol' mu~ip_le DF.lvls, toupll"f wllh n1ctklllous d111:a proCC$.1i~g a.ml Rdd ~t>• 

incforpor,:di~n • .r~ullcd in the l!,¢1Wntl1un or a cot11prc~'-11tslve nncJ blgh-re~lutli:rn wnutr, mo;jeJ. l"hl:s 

n1,:,iJi11 provide~ \'\llualll~ lnsigl1J$ .i~to the comph:x r1:tm1n dynamics of the study area sUJl!Xlrllng 

\'.5flOU5 .geospatial =iyses and upplicatlmt~. 'I'll~ OO'(:lltodology oli1linoo in lhis se6tio11 off~ a 
sysiematic·11ppmad1 for leveraging diveh,-.: rmml~ se'n~ing dtttn.!sct.s and field ob~nlTollS to ai'1ancc 

1¢mlin n1odcUtng c:npahllllie.,, UICl'Cby adyaneing our un·iJcr.rumdinJ: of l3nlil5'.'3pe tlyJlllmicli and 
• .... ➔:::-., 

infonuing dec1sion-'.111~king proccs:scs. , ~o· T A t:.;;, . ~y. .. : . .; .. ~.'J:_ )-'\ 

.➔c /~--------... ~;~~-,.\ . 

\''hrn111eJ: C°f{,,rntu1nt)'Sr1-.ilrt-.1o t'\•t Ud r~,.,,_.,.,.," Ji.,J~,·• 

G) : 'Jlv:icat~ : ~\ 
0~ WIO l..<101 :-; I 
'?.\ Rt.jj,J'lo,,15,01)1021 / Y, 1 . . . 

Q
.. . \"-. .. . .. 
~ ·•. _...•· -> 

ur;-;, RA it..~~ 

J7 
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6.2 son ,-,,,,., 
'I he 50it mnp oft~ hlls been proQurcd from the Nnuomd bw-eau uf Suil ScJa1~-e & Land 

Use PL'l.llllilli; (N13SS-LCJI'). Nll!J.pur. 

;; 

It 

.. " 
SOIL 

UTIAIIAlW!fU 

flg..11.HSSS LUP Soll Mll,P of lndla 

\ ,,.,f,,i1ri~ C"on~uft;•1,() ~rry1ra flyr 1J•f 
c,;.,-.,,- 11.- "-~-, 

II 

son,,.. uass~Ul'J 

•orm~ ..... ~~ 
• Mlle Hal,q,ii,11 
-!ljtll!!:E~ 
-Glooot 
-~C,j0111""" 
- Ufllo Uoonhtllll 
-HIWUdC111\ot111 

- RO<IC Ou~ 
-~c,yo,NIIII 

- ~ Oolil8qlllll 
.Type~ 
-~~JI 
aT)'pteUIIOdlnJIII 
a 11oc UIIOC!in!'I' 
-~/Jk 11111-,. ~ 
• \II.,.,~ 
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7. River Geomclry Crention in RJ\ Mapper 
Tll lhc RAS lllh ofllEC-RAS, tlte pmjettfoo flnd ~Ilium (UTM ~nc43 N, WClS 84) hil\'e hlXll tlefil\Cd. 

The Oir(Oll~t Of'.Jlol n11d GOO!lle Epnh im~ce, have be<;n ~dJIII:( 10 Jcfir1c 11\e rivt-, g¢1:unclo for ID Opw 
mQ~clmg Ri,cr &')omcrry (0)1Qnr~l -,cn1nil line. bunk lines. no,, p;iths. troruv,:tJe <:rcts)-:.<•ct1011i • .uiJ 

lcvce) has bc:cn cmau:d using Clltlosa1 digi1al dc\\!Hiun model (IJEM) (Shown in ns. 44-46) atKl 
' . 

1:00i11otp11ologiMI rruip. MJiruung'sN wiu~ for buil1-up lll'c:U~. b:lrren l1mU, r~r051. nver !k'II. itcrub Hnd 

nmblc hind M II llllO$\'crsc clnS)· section hJl.'I 1'ittn u1l;:cn fnlrn C!,ow (1959) and Syme (2008) 11te 

,naxjmurn L!JILC ealeJ!.Ul)I 011 :i. i:rt,~-5CllbQll is 20. In 01~ ,yurds, on a ~S<lCti(in, I l~CRAS "DII, 

plot o m,u-imurn uf 20•Mannint-s N \'alues, 

Terrain 

Flood Extents 

Fir; 18 flow Chart for Flood Modelil~e 

\ ltlonlr'k Co11;•ll••t') Sc:t'vl<'N 1'•1. 1.1t1 
r:~r-i, n.- ~,-,rt_ 
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l1IJ!u1,eil!J Riv,r 11•<•m•t1')' wllh cross iccJlou for Mlln ru,,.,r, 

◄I 

2056



209

f) 

1 
') 

() 

0 
:; 

J 

J 

u 
J 

\.) 

u 
u 
J 

J 

J 

..) 

•.) 

..J 

..J 

..) 

·,--------------------------, 

''" 
•• 

... 
... ... , -

... 
l .,. 

J .,. 
... 

-"'I .. ,.. ... J 

2057



210

r"\ 

) 

0 

(1 

0 

J 

iJ 

J 

J 

,J 

u 
u 
J 

J 

J 

•.-----------------------------, 

8. RAS Geometry used in 111.:C-RAS 1D Flow Modelling & Flood Plain 

~ning: 

In HT'i.Clv\S. rhc bounJal}' condition~ u1 dowru1re11m erOSS•r«itinns fl.3,,t 1:icCll llcOncd cJn Ille bnsls of 

M1'111ul dqllh. Tlu! nonndl depth 111<11,t,u l1Cill:!l:$ l111 ani:'11)' slbpc (11,•erngc b"'1l ~IQpc In mlrn) co wmpuLc 

flood tlcprh usiny Manning•,~ N valu1:1,. rj1e-e.-lh1,a1ed Jf~hlll'gcs ?l tlifle,tnl r,:tum p;trioib (5, 25, $.0 

n/14 JO(j ydJB) rt,, onch 1mgijugco wmi:n.hed hi"c bi:~n tloNiidcrcd m HEC RAS hy adding llcrw chnnge 

l11<111tron frurn upsrrcnm to downBln!ftm. Bl,~ll on tbt:< JJljlUl dJul'I (Nlb.ruiin!l's N vlllue,,i, normal cfopU1, 

nnd dillchlutl.'S), Lbc lffiC-TtAS uompulud rn1 In,!: uurv'c.s for cnllrc truss- ~eel Ion~-. A ~um or 70 I tru.~­

sedlons ".l.s dniwn l'or ID 11!)w (11lklcltng. In u(hcr words. ,ix c~sc<;tlons P"t kil1Jrnc11,r h.t,·c been 

rnadc on the ~is ui' ehanrwl cur'-'illllre. Mer~ from fi.g. S 1-54 shows.the niooelltd ra11r111 CUl"\'.c.Jll QUtlcl 

llf e~ch rf,e:r. 

r 

~I .-------------------------~= 
-1 ... 

J -t'=----:~;;.;;;----;,:;..,;,.;,,;;;,.;-.;k:;r:-;;v:;;.,,;;1,:i.1,;,,,;;;,1;-)i1,:;,rv:;;;i«;;,:r,.:;-,,.;:-'i,1J;;,,,-------~~~~:.::.~,.;;.:~4Jl--j 
..) \~ o:..;..,,.;,-11.,- 1:, .. 1,,-,,,. 

.J 

..J 
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Fig. 22: •1000 inundation rot A#un Rh'Cr ~• DIS 11-unton 

ThlJk 15: Ou.:hnlJllll .(In rn 11,.ec) ILL dlf!i:tcr11 n,tum p!:tloos: l)(!fi5idcn:;,l nl now c:Jumfll' locntl()IJ In I-IIJC-

RAS ,1cnd> no_.. ~cling (As~n Rh·rr) 

t,ucl1111'"-f 
Cillrti1nts11 ' I " Ar~M11f 
Arr~· \!111~) 

ltniht\lg,r) 

RaJ~ Dhunga ~LI 41 I 13~ 170 185 1!)9 
atri,,u-&mtBu 2.6 43.7 142 18(1 196 ?!'l 

Tnplcahwnr MlallnCH!V (i,J so 163 206 22$ .24:J 

134Ja.p 43 93 302 3114 .!IS 451 

rQ!lS Bridge Sdiwl 68.~ IGl.00 524 665 723 782 

R~gicmal ScfqrQc 
11<1,9·1, 206 670 SSl II"~ lllflO Ccntrc 

Shlihalnhl,IU P(11m S1,0\l 257.0~ 83~ I0~ l·IS5 12◄1 

S~bl111wuta Rridl,lt t,.2I 341-3 1110 ,no IS33 I6Sb 
Vit~ 50.1 392 

Ai.,r, Bridl,!• 9,4 ~86 

\.0J 
\'hio111tl/Cous11f111114\l S-tnlCft l'vL 1,IIT •4 

c-'""'"'"'!"' ~- o: 
~:. r 

\\ o;:-.... .. 
~,.;· 
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'fable IS(a); Dtsclµrgcs Im m>Jsec) utdi1Tcr1Lt1l return periods considered al flow chnngc location in 

HEC-RAS :wcady flowmoc!ellnl!. rrnbu1orics ur Asa•n Rivrr) 
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l.c Mcrldem R~ 
OhaUliu Brit! t 
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46 173 
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208,7 248,6 288.5 
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9. Results Analysis & Physicol V11Jidntior1: 
For validation, 1114 Ooodpl11i11 n1e11Jdl1111 lj co~lllted rcctlil ytat llood mark. MPdl!lrd l1<1bd l!l«eln b 

m:1tcbili!l wtlh the oh~l'\'ed lltlqd e"Nll!n)' bc:J \\'CCII .it VJliou~ bridg.c locllfions. MU>tly cr\'.ip h111d 11nil 

open lurid will bu submerged. 

I 0, cnsitivity \.Vntcn,111y: 

The onulyct, inel:lrponttes t110 ci:Llrmitl'd 1li:khw:g~ 11111 2.S•)'C~r rdum 11crio,J for cftcl1 IOC1,\tio11 uf llow 

dh.-mgc (o dclcn11ino Uie nec:c:..'1111')' chnnncl width or Lll~y~ Wi11crw11)'. Th,; prq,•i!llm1 qf wn1crw;iy 

w,idth V11dc, !)lised tm the: ri\·crbcd ,;on~ftii;,,is. mngio& from 0.2S to 0.9 t,rncw L.uccy's W111crwsy, 

oontingcm \1pc>n Ilic sue'! topugrnphy, In tl1is.11udy. nm.~s when: Ilic nn1ur.1I w111trway mauirc. I~ 
lhnn 0.651l111es Lacey's Wtt1trw11y dl'o, cllfilllll!il as sensitive m,1~ (Roforcn<il:! nl<'Ofy AnLI Ot:$ign ur 

lrrignllol1 Sl!Uc~by Dr \111rshncy) 

Tublc, 1.6: Lnccy's Waterwtty (to m) 0125-}'l:ll.rRetum flood .:ort.<11deml Ill now thnngo ltx:.ition, (A~n 

River) 

4firitUhc111loi1 ':;C111tct,;,.i1ti• 'l'~(;.9muU1li\!t--~~i~:: 1U J;lll~lld! 
1ii'J~quln,II 

l\lla, 
l't~ti~~ilmc-

l .\)'di (1 :;; ).IJ£b!l)t'1r, 

,~t ~11'. l\\.111~11n:~
1·I~ 1\v.itrmu) • 0111111ikllfll 11,Aflnl l klli 

I, - •~ ' - ,. ·. ,', -~ !I, ·c. .":,. ; • (111) 

Raja OhuJY.!,1 41.1 41.1 170 /.il.93 40.26 

Jlirpur Bnrmsc 2.6 4j,7 180 (13.13 ~ 1.42 
1i,pkcshwnr 

6.3 50 296 68.18 -M.31 M~hadcv 

Bltjn,~1,la 43 93 384 93,08 61).so 
'lbm 13ridgc Sch:1101 08.0{i !6l 06 ~s 1.22.4°() 79.61 
l{egja1ml Science 

44.1)..t 2.06 8SI 13851 9().07 Centre 

Shiiiha111b.1fll Pl11111 51.Ull 2.17 (l9 1062 I 5•1.7.9 100.62 

SAbhownlll Bridge. 84.21 34-1.3 14JO l78.J6 ,~.?4 

Vilaisnag11r so 7 3112 1619 191.I~ _ _ )24.l!J 

,\~■n Rrfdge 9~ 486' 2007 ~~, ~~~-r..~·•·· ···•.,r "' 

-tr _.-;:,,,,.,in= .. , ,~). -tr\ 
l~ 

·\'T'1nt11tkC011sulroocy ~•niro l'vt, till G> ~ ;-"ii<,-«,11 j ~,, J6 
("_,.,j,,,,,Jf,, •- ,:,,,/""'-' 0 :. ~n, ~, 11i&r,et : 

''::\'·. "·"'' "J",iJ"""~•, ' 
\'~- -.. .• :;.:-. . . ,.. 

K\. /> ~ vii,'· ......... ··~ 
\ - 'A p A \{.'r\. -
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Table 'I G(M): 1..a~c} •~ W~lcrwa) (in m} at 2S-ylllir Rctum n1X1d conildcn:µ a1 tluW c,hnoi;o:-loc111joii. 
rtr:ibt1laries of Af~n River) 
, 

T (mi<~,~• . ' -, -~ B,tqnJ,ttff 
~ i«11'1turwin1,;rr , ~-1tt"lli11V\j "Q,ts· r"'q)"s ~ t;~ll~·,w 
• 'i:_ ~IUIJC , :

I ~~1,nfr , II rhmf11f ('1utteo1·1 .\ialc.m:11)~ 1·~ ) t~~'llt 
. Dntml!:rif) : \1'~R•1l,.'fl11 ) 1 _. •,, if;< ~ ,_, r:ii•I , 

=>. 

Sfll:I Ran 
Suha!o-,;iur L:ll11!h 

40 40 20., 67.8 •10.7 l3ri,l•c 
Shcttln Rfvur 

6 46 234 11.1 43.(l llful,.c 
Al Qullet 10 56 285 80.2 4~.I 

- s,~., .. 
____,j 

SwumnPitl 25 25 127 .Sl,6 ., ., .u,._ 

~wnm:1 Bridge 11 36 Hl'.l 6:1.) 38.6 Cltli.krotl\ Ilridgc 
Al Outlcl - s 41 209 68.6 41.2 -Niml Rh•cr 
Slni Devbltumi ·-

17 17 87 •14.2 ?6,5 l"..,illlll: --'Nlmi Ntdi 11111 3 30 ID:2 ,17;9 28.8 
AlOutla 4 24 122 52.S )L5-

~UJI lli\liU' -S1zul:i.D\1\'I 26 26 !~! ~.6 32.8 
Lr.mcnddn Kc.mn 6 3l 143 60.ri J6A 
Dhnufas Bridoo 1 1S 1'18· 63.4 13.Q 
Al 0111le1 6 41 209 68,6 .,11.2. 

\'lti(1n1ck rou,u11Jt•tey S.t, 14'<.J P, la Lui 
C' __ ,_11,..,.,ii...,."1"'1" 
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U .. Results & Finding: • 

The Ouod im1nd111ion amt mup was crcatoo.utili:mig Ooodpn>paJPJLion modeling, cmplbyi.11g t1ptim1ud 

roughnc:S~ p:muncttr.s e«tujtccf 1hrougb t1U10m11Jcd caltbrnioo with 1:1.EC-RAS witllJ.11 a GIS 

cnviroomcnL To a1Mress unctrfoin1i1:S in hydrolt>glcill inpu11 '·"' um:cst~inl}' nn'olysis •VilS' CQ!ll1Ut1lcd 

µ~fnt: a MQ!llC Carlo frume\1.-orlc. Nolltbl,y, 1be m;ivelty of1his approocll lies ill lts considcl)ltfon aftlit 

r.eturn time of flooding rulhcr lhnn ~olcly focusing on lhc hyd!Ojlrnph. While n dctcm1m1stic opprooth 

iypu,ally ndvoettl<ll rt1r1lu,~omidcr.itibrl offil«'d hytlrodynaniic vllrillblcsblllitd ou., flood hydt'oi,.l"OJlh 

,vh11 ptMc1onni111:1J return pctiQd~. mir study deAvcd l111u dl~clU11'!!C$ at spcclOe tclum pcrlo!b. 

Addl)lonall)I, bollnd~I') conllltloo~ for tuch cioss-~tlon wm, cstublM,cd usin.11 tht 11vcn1&e l)cil ilope. 

Plood inumfatlon lines for 5, 25. 50. 100 Yr return p~r•ods arc t<;tabtishcd In (!rdC1' 10 fllt'1lltn1c die Fl'Z 

in oonftlrmlty to NOMA gLI.Wcllnes ·whillh are ngnln vcrlOed, a~~ chccktd b)' the field :;talll; of (h<; 

Dq:iartmcnl 1.1n rrignlloo 

Table 17.•Di~~t,•rHm •11d Walcrw1v, ~t soma P<Omin!fnt pfnces ror dlrlereni ,ewm periods (As-an River) 

Q15' (ISi Ql<lO 
tllet-f'• «"I'> IJIIC.efl 

l~flllfnt~thtl' i';bnll W1le""1ir;.-1 W•1cfW1yM1 W4l•""IY IGU"'-.. ) 1•••11<111 ((Utnffl) 
a,15/ml QSOl!tll Q100lm) 

llal, 1)1,;,•A• 170 ~l.9) 40.2<> 61.-9) .nJg JO I~ 
UilJ>Ul'll•~ 13\) 6'3.7.l •H.42 03.7;! ~192 llt.57 

T1111icollw11r M"'111tl,:v -n at.IS 14.J I 6H.18 3,9.21 Jl.61 
Ra\~..i,, 384 93,08 r;o.s 93.08 -tS.lll J6~S 

TtlmBildil_e Sdtool ti65 12L~9 1lll'2. i•l!l.49 ~7 4238 
ltojilon,,J Sci.,,.; 

UI na.57 00,07 13~? $':S.91 ~5.08 Cuncrw. 
Slti8fwnbnn, 1'111111 106.l 154.111 100..62 t,S,4.19 59,10 47.115 
!>ftlili011/ll1Ji OrlUl•c MIO lilLJI, US.'lJ 11L'.IG GJ,ij.j ,1.l~ 

Vi Iii!? 191 12 l1l'1.2J 191 t2 65$1 Sl'l-1 
Amr1Bnll'-- 200'1 21.U IJl!.ll ZIUO t,'}.~ 55.86 

Al Ouik;t 00 l,110 2441! 232tl7 - 234 7J 

~9-··'··r.i.1~ 
~- ♦ .. 

•-ft •• • .. 
/~CER si•,&i· • , 

c;,: 'ldv,:-,,.;• :_ -o · .. <: 
~ ::\~ on .~ . ru . ..:, : ~ i 

~\....__, 

\ \RlltJJlu.•6 II.II:"', r :f~ r 
~ ~--... . .... , .... 

-~~-iii~i .. 

~ 
:i::.:::~ Cml\ulllncr 5r1••Ttt:1 T'> I, I.HI 41 

J,, If- ~m~I 
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Tabl• l7(a): Ollch11111cs and W~torw~ a1 Hime ptomlncn1 plntilJ for dlrfwe111 re1u1n· period, IA~~ Rive, 
Tribuw[es) 

I 

l 1Arojl'1 I U!'-"jl'• ~w, 1, 

~ IUuU"+,1111.-n "'"ll'' ,ia if ,,11J Q,I\IO IN~l!!•~"V at W•l~..,.•f ,! w~~~Y C~«)J fflUO~tj J•10! ~ •1 • a~1m1'.1 I as.1tjn1I Olllfl jn,l 
-

Si!Ut H1fo 
Saba.<nt1r l.Jlnuh flijil.., 20-l 243 282 67.R4 ,,j OS 1~.11 
Sl~da R ,vcr t!Hd!c -iia 219 .l!?A T.!~ 1~..3-i li:550 
Al O..le1 .. ss 3-10 l\14 I0,19 17.ffl !11118 

Sma~wa IU.ot' 
Swam,'Pw 121 152 17(, SJ.51' .S~.5li 63 02 
Swnrn.:, 8'1d!5' Cbtlla.un Brid.!J!' 183 218 253 64:2.6 lO.IJ 15'M 

Al l:,lutlct 2Q8 7 248.6 ?811.5 (>11,6.i! ;,, .. .,, 8(),6' 
Nlml Rh•• 

Sltri Do\•bhoomi l~illllo 8J 103 uo 44..JI 4~.21 S2..CI) 
Niml NruJI Pul 102 12.l 141 ~1.91 

. n..u .S61!0 
AIO.nJd ,121 146 169 .Sl.,f7 S7.:19 61.15 

Nm1Rlvel' 
Santi• Oll:Yi 132 158· 183 51.S, S9,71 ,..,.21, 

lL Merldcin Jw<o,t 163 194 225 60,6,I 66,16 ti.is 
DhlllllD Brit.J1,c 178 112 2•16 t.3.S1 6~.16 74..W 
i\lOidkl ;JO? 2A!,1• ~89 61,f\7 14,'I' so,,s 

12. FLOOD PllOTE flON Mli:ASUR.mS 
The Ii~ wllh'$cttlcmcnt along 1hc river h.wc bt:<!n conJ1i;:iercd as cr'itknl ar~ u111cl II)" !jlum: h.t) bcl"n 

anal,yud for m1ul~ m/nlmuni wmcr\1-tty, Critical nn:a'> cQns:iuercd ruong all ll'IC rtvcr undt:f' Jillldy. 

l'US'l)l:Clll'o:1 loOlltion •~ their rivcss ii mcutiontd 1'.hc ruqu1rc<I mimmurn w111cr11'lly·;t5 worked om ·above 

usmy La~·cts P.qunt,on was c.ompar~d with ll:le n:uurnl Wfilcr lit 25-ycar l'ctutrl J!g£lo~,_llotid ru; given In 

1'ablc lllS-J09bclovJ. , ~o i M /y 
#~ ....... P' ... .. 

!· /~(· ~,~r -,1~:~- "' 
C'): ' J Q: • ·s: (l .. ' ~ ,,. \Rai,.1111 <JI I , 

'\?,,;•.. .• / 
~i;r/i.~y.r/ • 

~ 
~ 

\~ 
,~1ontcl<C'o111uh111c, S'<•~·/tu.P~~ [J1I 40 c-,,.,,....,., .-., /Ima ,:,,,//-"J! 
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Tablt-18: Required minimum 11nd n■lurnl wa1ctwuy» u1 $time promi11l11JI plQ= tor 25-yourTCtUm 
p~ud CIUlln Rinr). 

j 
k,,1il• Mlo 

,1 
·!, t.,1rnl I.J,1~n1Ull,11tl'111 /\'~JIit Ql!i (4'UIIIINJ Wuuit'I, A1 I mi l\/:a1urw11y (m,)\ 

. "' 
Raju Oh'unun 134 35,74 23..S 
IlilJlur 8:irrn1tc 14.:l. 36.19 21 
titnl--c,h1>'ar Malllldcv llil 39.42 7.81 
l:3Jljawu)Jl 302 SJ.66 89'.4 
I OflS Bridge School 524 70,68 1.80 

Re1J,ioru1I Science Cemw 670 79_92 .249 

Shl\;'1J!mb:irn Plrini 836 89.27 3!)6 . 
!fabhowuti, Brid1te 1110 102;g7 368 
Vil:iwllll!IIT l275 1 I0.25 29i 

As54ll DritlJle 1581 121.76 206 
At Outk,l 2219 145.4'1 I ,114 

Table 18(a); Rll!luhcd mlnlm11/n •nd 111Jlurnl warcrway~ u\ S4mc pmmln~nt pl.icc:s (qr 25-yc"' rcmm 
P!rnQ<I (,\:s>ln Trihu!ary), 

. 

I 
ldrntUltlllllu~ l'luir C'J~tt11111~1 j I • } ' 

•-
ffii1M R:t'fi 

Sahasnor j ---~ Brfd= '204 
She<!llo. Ri vcr Bridoc 234 
A10u1Je1 255 

....._ S w.1u'llJt'.ll1Ve r 
Swarn■ l!,ll 127 
Swuma: ll.ndgeGl18kra~8ndgc U!3 
Ill Oul1el 208.7 

.... i"hnlJlh'fr 
Shrl Dovtifl(lj;,1ni fr~itutc 117 

, 'Nmrl'N:idi Put 102 
At0Ullct 1.22 

Nun f{~.ir 
Sonilu Oev, 132 

\'"ttumul. Ctn~'41tti,11C)' !Mr-'ifn f'\ 1.. r hi 

r--P"."''r"' 1.'""NJ.""""' 

"~~ !II~ N;1u,aiWifl'rr, 
\\'klt""'y~mj . ((Tl) 

l, • , ~ .. < 

44.1 193 
47-2· .lS7 
S2. I l57 

34.8 U!4 -
41.8 121 

~4.6 143 

28.8 2'l 
31.l l4 

34.1 ,:>::: - ~ t',,t~ 

A~X:-1 "!'= ....... .. !\ ', 

385~-·· .-h 62.1 ' 
~ 
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Le Mei'idcin R<:s<>r1 163 39.4 7Ul9 
Dhaulas Bnd- 178 4L1 95A 
Al Out[Cl 209 411.6 95 
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ll ,.w :u62 
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1.2 ..0,19.5 1.3'!0 ~~cm 2.616 J 1,111 J.661 ) 
10 O.l~ l UCO J 2<00 ~ ~ }.{8!1 

') 0.9 ·0.1~ 1.3)9 2.018 2A~8 Z.<iS1 l.4nt 
o.a Jn 1~)6 I~ ~ ~· ~.312. 

0 0.7 -0.J IC Ul) l.967 2.407 1112'1 3.lZl 4.IOS 

0.0'19 1/i~ ~3$1J !,1-'5 l.l~ l,9-J!.l 
-) ~-0~ 1910 2.31'1 l.686 l.011 l.815 l. 

.jo ~! ~ ~1s l.m 
() I ,1149 2:211 2.5'14 1:8SI> 315-15 

lflUR 2..1~ l.176,J. J,W r J 1.785 1.101 2.400 2.670 ~ :a~ 
Lffl ~ ' 

) -4.1 .2711 l,7Ui 2.ono Ull UIU 2.9SO 

) 02 I.~ J,680 1,IM'S :Z.171 l.388' 1 Rm 
o.oso I.US 1.114.] L.&90 ;uo,i Z.294 Uil!i .. } Q.Oa6 L.21) J.61)6 ~ -2.2DJ -

#."'f AR-'·=- 0.0$3 1.316 1..567 1;777 1,955' 2. l!Tl! 2.-400 
J & 0 , .. ,. ..... , ... 0.09'J I .Sill l,'1211 8(1, 2.016 l.ffl 

~ 
.. . ... . ~··· ·• .. 0.J HS I 4/IS 1.663 1.806 I 92:6 2.150 

.J 
. . . . . 

I~ -'~ l~J l;\1)$ /\IIR~~~\• ~t , .£!3.1 l.7J3 

J ; ~ 1•.:r:il~ ·,P.9 l).ld I 147 1,407 1,$4ll I 66() 174? 1,910 
) ~ l)Q)i,r!.l,n O!: ~~ ~.o 0.1611 1.1128 1.;,ISG L<Un l.,5ll8 l,ll(llf. 1.1180 

u ;;i.\ Rilg.lloA~l01 ~ •• , -~· _, 4 1)225 l,1'111 1.270 I.Jf~ 13~1 1,165 .. .. .•" J.,f>Jj l.Q.6& iliii Q .. ,•' ,., -Ji l,Qn I.IJIJ • 
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Yeanvise Maximum Peak Flood at Ai;Hn Barrage 

!f~l/; ':l"J~'i-
I 2010 
'.! 20,1 I 
] 20.12 
4 l(llJ 

s 201-4 
Ii _'lY_!L 
7 201{) 

-s 1017 
9 lOlR_ 
10 2019 
It 2020 
12 2021 
I) 2022 

Vljhtuti,,l~ { t1o"uh1111t\' So,, kh ('\'1. I til 
t.\lN,/,,lJt..•i(Jlu tli!IUI K,iW;_,Nft'W,,.t 
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1. M•in Ch(lnnols 
a:cie:an, straight, full stage, no rffl.S'or deep pOOls ll.02/i 0.03 0.033 

b. same as abov.., l>tl\ more ~tones ;,no weeds 003 0.Q35 004 
c.,oJean. wfndlpg, some pcols arid shoals 0.0:39 0..04 0.045 
d, i;arne ,1s ;,b<wo, b~t ~pma wef;lds a11cf sio.,es 0.035 ()~5 0.05 
e,-l!an\e es-above, lower·stages, more li\'eifeetiv'a 

0.04 0.048 0.055 
&(Qpes and seetions 

r same ;;s ~d" with mo,astones 0.045 0.05 0.06 

~sli.lg_glsh· 111aciies, weedy, deep pools o.,os 0,07 0.08 
h. very weedy reecbes, deep. pools, orfioodways 

0.075 0,1 .o.1i 
,•mh heavy stand of tllTJber .and underbruoh -

2. Mountain ajream~. no vegetation In OhijnnelJ banks usually_~reap, tre~ and brush 
-orang· banlr,i s11bmen)e'd at hlg.h slages 

,.._ bottc:,m. gr,ive.'S, cobbl!lli and feW bouliJ_era .o.os 0,04 0.05 

b bollom: cobbles with large boulde,s 0,04 o.os 0,07 

3. floodplaln,s 

a. f'asture. no brush 
1 .thort grasa o.o~ 0.03 0.035 

?., hlgll grus 0.03 0103~ 0.05 

b. Culti11aIa'd oress 

1. no crap Q.02 0,03 0.04 
2. matum ro-.v cropa 0025 0.035 0045 

3. matun:i lield Q"DPS o.ro 0.04 o.os 
c. Brullh 

1 scatt~r-ed bri1.'1'\, tieavy weeds 0.035 o.os 0.01-

2 l1ghtbru:ih and lr&ss, In wfl\lGr 0,03S 0,05 0.00 

3, IT9ht brush and I~, ,In si,lmrnor 0.04 0.06 0.08 

,~f..~ I l'I 4 moo1urn .to d8'1M brush, In w,n111r 0.0% 0.07 O.H_ 
,5. mi;idl~m M dense brush, rn summer (MTT 0,1 1Y'11K7,· 

.... . . 
'· 

d, Tre~• /{-tr:',,. ,., ,- '" 
1 dc.nse wll!ows, iStJmmer. stt;:,Jght O. I 1 o.t~ 1 cJ!;:i G 
2. ctea~d land with lrOo &IUJllpG, n0 sprouts 0,03 0.04 l'n!O~ ; ,-

i;oroufs 
3 sorm,.111-a.bovo. but with heavy ewwth or o.os 0.06 i~-:qJ· 

,1 he~vy llland or'limber. o low down tmos. liilfo 
o.os 0,1· 0.12 

unclergroWth, rJood ago. below b'ranches ... 
5 sM10 as •I With Nooe, riiaoo -

°' t 0 12 0.10 r~hlhl! b'rnnohi,g 

\~J 
Vhl~11••k Co1tt1~lto111:i s.,,.,tc~ r, ,, I 111 71 

\\ 
C•ttrittltttJJfa~ Acl1"°' Aitti"'r,..~ 
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4, e.xca~all>d or Dredged Ch~pn11ts. 
a. Earth, elralgtn. :Jnd tlnfform 

1. cloan, reeenUy QOmple!ed 0016 
2. Clean, ;,tter.Welltherina_ 0.018 

3 gravel, unif0TT11 sectfon, clean 0,0Z2 
-4. 1vlth short:grass-. tew we&<ts 0.022 

b E<!Jtl'I winding 'll!ld SlU\19ish 
f, no vegetation 0.023 
2. grass. some weeds 0,025 
3. detl$()Y,l!Pd6 or.,aqo.!bJ pl;;mls·in dellll 

003 channels 
4, e_arth bottom and rubl,!ec-$1dcs 002,8 

5. stony b911Rrn itnd Weedt b;,iw;s 0.025 
6. co_bi:/le bottom and tlel!n !lid<ts O,OJ 

c, Dragline~xcava!ed or l:lr&d!!etl 

1 . nQ veget11Uan 0.0?.5 
2, light brust, on tia~& 0035 

d, Roe)l c,,.11$ 

1. smooth i!lml uniform 0.025 
2. Jogg_ed a~ lrrC!gUlar 0,035 

e, Channels notmaintalned, wee~,3nd bros11 uncut 

1.Ger,se ·weeds, hlgh Ull IJow doprJi 0.05 
2. clean bottom. brush on &icfu O.Oii 
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lli "/418')5..76 3J6l08d,7] 70S.l8 
236 T:11 8.$9-1 $ 3353Q.».J6 70-¼.69 
237 79181MS 331,302-U? 702,2.? 
238 'l'lllffli.)3 )3&-:&11.11 701."4 
212 791790.Sll :i3629l9.60 71'.)1.116 
2-IO 79 I '/1i I SI' 3:\m~as,n 700.97 
241 791726.•JO J36l853.~ 700.0K 
241 79IG9!H8 3'1G2£11tn ~91.91 
2.43 n16~6.;s JJffi~:!.~5 61>7..n 
'2'1~ 791621.07 33!12746.8(1 695.64-
2as 791582..02 1~1S.15 ~.4(, 
'46 701.ki..lS JlG~G~fs..8.s 69?.9::. 
247 79foll17-.Sl 331Sl!6C>S,4 l 692..t~ 
248 791~59.93 lllfl637.~2 691.lJ 
249 791417.92 13616'.:JS,jS a91.l4 
250 ;gfJ,!l,75 116.'237~ 44 ,s~.1'2 
251 7~1:t1'7 ~8 l:llit$S7 33 c11t'1,2'1 

LdtllAnli 
S. No. 

&,sting (X) Northing (\') Ocvnlion 
.(n,) 

189 193361,23 lJ6J~,:m.n • 750.~6 
254 79122(i.23 31626'17.0l 68~.6'!1 
,$5 791118,69 3362660.61 6~6.9,'i 
256 791 llL'ii 33~6$~ 07 6H6,7S 
"57 ;p I i:Jgo,53 3362626,CiT 685:'.!8 
251l -'19l0~.PIB 3361604,77 68S.13 
259 791009.65 lJli'lffi.~O 61i4.78 
260 1.909K9.42 jf(\m, .55 G84,7f 
261 7W~60-S3 :!3~248,.41 684 61 
26'.2 '/9b<iassa .\362453,87 684'59· 
26'3 79089281 336!41~0 6~~-3~ 
264- 79,08.<t'l ,96 .:1%2.l75,6<1 684.,2JJ 
265 ~OlllS,19 3-J62JHAI 611,.99 
266 7?0804;35 J96WJS..lj 611.1.98 
7.67 79016R.OU )3622til.-:l!I <,x1.11 
268 7.901M.BO l3622J4li3 68),:!S 
269 79(168!17' J36220M.1 l>U.l:5 
270 ~7.1~ 3362176,76 681.18 
271 79!k56'1,G8 3362150.lH G8_1.69 
27'1. 701'.!SSlt.:N 3302132.16 6~1:0o 
213 7~0.SIJ.o9 336:tl(lMG 680.Gl 
2.74 790466,03 J36l097.~ 680,1'5 
27•S 7QCl,1I6;?7 .1362090,&I /,KO.I I 
27& 120.l611.U }36211116.7;1 6K0,llS 
2?7 791l322M- 33~.2115.70 !17?.61 
271t 100J.73,M 3362t!6J01 679-10, 
279 ?90224.74- )lG'.UJj.19 G'i9.(lfJ 
280 '9017S.61 )36114-4,f ♦l ~'II.SJ 
131 7!)()12,A2 33'52156,61 678.26 
182 1?QOM.90 3~62.1711.70 615.?J 
283· 711()()37:83 3362191,Sft o?S,I)(. 
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~:w 
211 
286 
2B7 
188 
289 

290 
291 
192 
293 
294 
295 
296 
2.97 

.298 
299 

100 
'JOI 
30'l 

~rng 
_(X) 

=119.llll 
L 192010.1, 

ll i&9909.~~ 
7R'1116ll,4~ 

.l.,;ffRa11l< 

1'orthing (Y)IR!c,·~lion 
- (IDl 

3¼3ss;.e r 11x.u, 
p<,~8&26 917."1 
33~2211.44 67.MB 
1J6?273JI 67J.50 

1&9812.r4 I JJ622ll7.75 61.].IS 
11!9165.ss I 331W04.30 61.l.l I 
]89717...!5 I J:iours.w 672.J-5 
,896<.s.62 I 336aJ26..&J I 672:TJ 

?S<J&n;s I 3J6lll7.oi I 611:n 
7&9S96.90 I 336:i:!7.S.24 I 67'J-J 
1a>1!<tt01 I '116223~.84 I 611..22 
111~28 0-0 I 3l622:l6.0S I 6@_41 

7S9'1&l 46 I 3Ml1Zl!Jl I 6§<!,43 
78~Ji.94 I l~m.17 I fi6S,6.S 
1893~li $8 I JJ<i2240.l9 I 66S 57 

IB9lc.l.'l0 [ 31622'11.l!I I 66.1..:)$ 

1&91 )llll I lli223SJ? I li6l,8? 
-i.9:?1/i,~•I ) Jl6m0.05 I (;1;1.s1 

-------

719:127.S I ] l36->:!5i:06 I 1159.!/j 
303 I 119l$!i:BS I 3.l!!ml-91 I Q3/l.(S 
lo.I I n•ul19s I ,:;112:1~1.09 I 656. a 

~09 ~OS ~3914().~S l.'62.145.06 6S-S.18 

I C~........ ~ 7891~ 17 J:362116,,09 fi$S.17 
1 ., ~--•io '··-m~.,~ 73go7491 3362ll7l-i>O 651.\<7 

t/§/ ,;; ~ 3o I" 7ft!i<l6S fl~ 3"6'2l)JO.:l'1 SSl.114 
J> ! f '\Jt • ' 78!ll!ll.M JJ62flll,OA 651.IQ 
X)' ,, ""' , ~: a,"=' . " 31 D 7HWo.◄Q l3621>.S!l,4I 6S2.ll 1 i \ ;;: ~ t ;., • 3(• ~ • 7U946,_g)t 3'!621)7J,!J 6$1.31 I 

..,,,•... ": a"'- ' ,&1,2.. j, 73~\lOl.lS 33621/3:4,111 650,18 
~') :~-:......... • 31Y 181~5.08 3362036:7~ 649.64 

'•ll),A,l _Al~ 7288C9,;9 JWQO.U 6-l9,l11 
;~~ -

::, C .:, (.. ... _,, _, ~ . -, 
oJ -- ~ 

s Year UFL Polm 
Ldf ll<tnk 

s. No. 
futstin_g(~) Northing -~l,:.vulioo 

(V) (ID) 
">52 1912g11_9; )]6~.~ 68&.76 
253 791262.98 JJ62o14.l 1 6S&;.76 
318 1Sll6l1.l6 1J61')S6.9'7 617,Sl 
J19 788601 41 r.J61f'll.17 6J7.32 
320 188S70.6il 336 > 88!.k, 647.1.5, 
321 188548~ 33611,31,96 M6,10 
322_ 78SSJ6.87 J3~17i9.6H 64i.6V 
31!3 ™531~7 .1ilul140.13 C-45.44 
324 'i'ff 35 JA, U l.1616941} li'.!3A I 
325 788487.15 0J36lill.42. 6~S.ll1 
.32fi 78~-1411,H J36J!SZ:.31 6•t,t.9G 
327 783403 ~8 3.llil ~9.22 6·14.94-
ns 78BlS7.26 J3615Sl'.G2 -6"44,91 
3!9 ~;.U, );!f,l5t)6.l6" ~,us-
3~0 n326LSll ll~l.3Si ~2. ~JAS 
331 7~81l"J.l,1 JJ6!539,8J 6'3.l!) 
332 188165.51 ll6JS21.96 (i~l.(,q 
:n;r 711811~.2-9 JJdlS.Zl.10 o~:U6 
3.14 78Wll67.3:3 H61SM,.~. 617.58. 
,lS 7SMUI7,81 JJ615f 1.78 r.:17, l 9 
336' 787967,?i 3).6 Ii l<i.59 615.14 
)3.1 11!7921.liJ ~161Sl~.ll Gl2..31 
338 1871178..13 3361354,SO 6)2.30 
3:;9 787t33A8 Ucfl'S76.411 611.68 
J,10 "'llTHS.92 l..'-61SJIS;/l: (;?9,74' 
341 1l17Jo.71 31<ilH9.7S !i'!~.;,o 
J4:? 7ll7G88,47 .lJ61S77.6R 619.4R 
3◄3 7ll764l.08 JJ6J596.3l. 627.77 
3114 i.159-5,61 3l~!6H.Si 62.MI 
34,i 787f47,72 Jl61~SAI 016.06 
346 7«7<9k,O<I 3361624.70 6 I li.8(1 

~ __ ;, _; .J • 
.Lt:rtRq11t1 

.S.No, 
Eiisti Ill: (}.') Northing {V) Elevnlion 

(m) 
284 790UOl,~2 n!i.l:?ll.!i8 673.89, 
28$ 739956.1 i. 3362252.56 ,673.75 
'350 78732/j_,88 )36'tHB.9Q 611.41, 
351 181293,3$ D6l$li~ Mp,92 
3S2 frf259.S!l H614TT.~l -£09.66 
353' 7S7n>Ll2 3361435.~-, 6Q&,ll4 
3S4 181 J99.c75 1361393.57 1,0lr,;:; 
355 1B7JG2..~ 3J61365,liZ iS()!.7J 
35."6 ?8ilt7SS ~3~ 13JO ,11; 608.61 
357 181093.7.0 3161293,66 60&..11 
358 1~1051.90 l36 I 2GO.J;l G(l'f .9i 
35.9 7R7~1 t-1! Jliil2,i7 It'/ (,Q1,(il 
160 786!>6~.>2 33612,8.()~ 606.45 
361 7!!691'7.}1 J:1612,9,H GOS.SI 
362 786g7J.06 1361298,()Q 60,i.44 
363 7t61!22-13 33fil'IQ7;38 605.28 
3~4 11ll'ff13 .3 8 .3361 ;11)8.30 60~.80• 
36S 78612-9.1.7 3361285.84 Gllil.77 
lliG 786079,70 3).G I 2lf6.0; dij<:.:!S 
%1 18~630.c!l5 l361Z9J 1B 4\Jl,96 
368 1365~1.:14 33GIZ99.86 603.63 
369 786S.12.0S J361JD5.27 6(Jl.◄2 

170 i31i4&3.2l l36l295.M7 61• 93 
)71 n/>4JM9 336Ji76;8/j 602.-1.J 
;n 7SG'l94A I )361250.88 l>OLJI! 
l7.l 7·863~8.09 336Jl32.01 M.1.(fl 
374 7~6100.70 J;ol:!.IG.'1.5 60(//5$ 
37S 7~62$817 .l]q 11 IXJ,9'J 4\lfl,411 • 
371\ 1&6'.!U.ss 3J6ll7o.-9:l 599.8$ 
.n 186161:62 33611118.85 599,lSJ 
378 786'113.~& 3361 (61.,18 m . .n 
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I... t t. I.. t L t. l. t d. L .._ - '-" V r..,_;· C· ._.; .,, ~ 

- ..l 

S.NO. Earnn.i; 
(:\") 

3l5 186161,0? 
316 188,23,!-l 

317 7™77:3'1 
382 7850S"'-U 

\' 3&3 1BS')2S .. 92 

3M ~!17.l,'9 

~ 1&S369.~ 
386 7858'1S.34 
)87 lliltI:-!Yl 
.3118 7'5.310~ 
Jll9 7b,!l934 

390 7!37XC •l! 

391 ~7¼!1) 

J92 7ll57;.5,l!i 
J93 7ll37!S,04 
3~ 785684.01 
J\)5 733(,Sl! $1 

396 78~610.5 
)97 785~7J!.2H 
J98 11m:IAM 
J9!i 7115504 ol 
400 71~176.76 
.;01 785~39..S.S-
4112. 7ll3l¾,,7-4 

:c c--,:!03 --=· ,.-~-.-,. .. ... 11133.Sl.30 
,.,., \ ,, . ; ... ,; 

Is·~-· I . .,~ 
~ .. ·• 

(',. ... ~ 
Ji -
:0 i 
t,,! 
-,; : -. 
-:l, ·~ ... -

... ·--.• 
\ 

+41>1.,. 78530A x, 
::•-'l~ ,, . 7&sm'1 

i'C! -IC , ... - '71520Jl.71i 
:-: 4(17 C ,18)100?3 
',~ ~08 7Ulll.23 

400 ')l(j061l77 

·'-<_ -~' 

.. 
~ 

L•Jr"Ollflk Ld'tDan1t 
5 Y o:,r FIFL Poi~li 

Jl/oribing (\') ElcvaU011 
<nil 

B6:!0l3.6'l (j.;&_,U. 

.J;i61991l',14 6Jt74 
:!36I9HS~6 6~1.99 
)%19'(7.00 591.5:1 
ll~ I 005.SO S97.19 
lJ61WS-~ sv1:01 
3360923:29 SQ6.S3 
JJ60&;i9.J6 ;1)6 -II 

S.Nb, 
11.ns, Ing-()..') NortMni: --.::le\'nUon 

(Y) (n,) 
_!<17 7~144$.31 ~1i6J 622.00 615.IO 
3<18 787398.51 3361616.98 ~IJ.9<!. 
349 JU.141.95 4¼1579.51 61 l,6~ 
·114 7$4~46 JJfilll4M8 Slll-'19 
415 784771/;74 ll601~8M ~8J 'l 
4i6 784730.4J JJ6Cl7J.l9 580..214 
417 '3-14W.% JJ 6Q 17!.,J I SS(I~ 
-418 7~631.$1 1J6<J131.2; m.19 

JJ6UJ!~ 1,1 ·595,20 
TI(;(J784 » 59S.S3 
J-360739.34 59,.11 

J3fi0693.ti4 »111 

419 734582.8·8 3J601JLU .08..53 
420 1~4514,12. jJll(j 178,4$ j7'/.~8 
421 71144&6.04 :;..115n19153 $71;11 
-122 7Jl.l«Sol :p 61m S.:,5 576,!15 

~9711 5'14.5S 
l360QIJ~.V »l,19 
JJ60S59.08 S'l4,M 
3.36QS.!9-8.5 ~93.?1 

423 i.1!4411.11 336CJ'.l.11.S7 516.~J 
4'.!4 78437&;21 n602li?.94 57!i '10 
425 TI!4.l.i9.04 ~3tiOJl$,4f 57~~2 
426 ill4195.~9 33603"2.21 57C,.4S 

JJ00.11738 W'...$15 417 734256.07 J36o)n.n _i~.9~ 
lUiG-1"8 ,09 .5?1.n 428 7/142U,.Si ntlt))81.,~ S7S46 
JJGO,t I X.24 590.'il 429 7114lSI.SI 'J36t\385.14 $75.l::Z 
ll60l90.'26 S!lU..39 43() ™108,0J }360380.8~ 514.98 
ll60Jn,i>l s~.15 431 TI!ll{)S8.92 33£03,71..!!~ .U4,89 
)J603 I l.lf6 5&9,?G 
l3{;0218ll 588.(;4 

-132 784011.l? ~IIOJ~.$8 s1~.13 
433 7839~.64 33CiQ3jt,ff2 574.29 

);60!S), 13 ~ll,O'J 43,j 783917.92 J)i,0321,05 s;'J,6~ 
n60D2.JO 5!7.118 435 783~10.4'1. 3360.lru..~l S1J.OS 
J360!JJJ)() 58?.13 43i; 'n.13321,9~ llG!JzllJAO S?i,13 
1~J90J SU,40 437 783773.n 3360281.86 .5?l.3i 
lJ6111ll64.S $36,21 d3'8 '83724.62 Jl<iOa,0.61 571.94 
T16017•1.~I US.53 ◄39 m61S.86 .l;lG02S9.52 .VI.BS 
J3i,OJ61,0# 58~.&> 4-10 7l!J~:!.7.J9 JJ60~8.05 l7I.SS 
l360!.40.l9 WH 4.11 1is,s'9,4~ Jl5(1233 S7 $71.~I 

,J • 
1.efl 'B~nk 

S. Nos 
Elli.l'lnl:' (X) f:le•lltlon ~orrhinl!, (Y) 

(n1J 
379 7SG\17J.6J ll61 l~6.ijb ~~~-"lll 
380 1\16028.3t, JS'ol 1 11.39 598,0•1 
38'1 7lf,-989,ll J:36108 UK 597.Jll 
416 11!:llS0.92 J.llll)'IJ9.74 Sli9Jl 
'l-17 7'&$:llS,5& J:160104.l"O S5~.S-7 
HB 711)2(7,50 'JJ601)7:Z.l J S68i27. 
~,r9 71!.~lJO,U 3360D¼,7•1 ~~.21 
I.SO 783J82..i4 3.3_/',0QS I, J 3 $61,'2'1. 
+SI 763134.4.S. 33!iOOJ?,,U fC,7.9? 
452 1!008,;.119, J.%0025.% S67.N 
453 71130J6. ?O. H60016,:l' I .;g6/i 
•15'1 782'99il..l0 Jl59'1~!1.l'l $r.v ,t 
155 ~947.76 H,!i!:172.l'a ,67,ZZ 
•156 m9M,35 J.H9.9~0.89 SG'l.15 
~37 782l!1l,8.0 JJ599U7. 7ll -5Mi,G-'i 
'-'JSR 7.&a:12.lti l33?H7f\,[)4. $6(,,113 
454 7~784.)? l!S9ll63.'1? ~:l-56 
460 1MZ7JS.4S' 3i5!/854.3l 56'1.,89 
461 7K2686,35 3359R•IPJ ~4.28 
4~ 71i:Uil7:~, ll$?s:t~.33 S(,3.67 
461 7~5'U0 ll.!59~ l').00 ,9).25 
gu4 1n542.48 33.59805.% 5~2.99 
465 71124112,97 l;lS9SCU.12. 5G2Jl 
4.66 7&244l,A4 3!5980'.?.66, 56.'.l..12 
41l'T 711.ti9J.~l 3l5q301 63 S61.H2' 
468 7Rl3<1.G.09 3]59787;02 56J.J7 
41$9 78?2M.15 J:l5977!ld 5 .S(itl,*6 
470 7R'22<!6,l/6 3H9?76i'/') S~Q.~8 
471 'lll2196.~9 J359171lll 3G0,2.1 
472 7821 •lil.24 l3!9170.H !J~9.9L, 
473 'TS2106.2l :Jl5974l.44 5S!H•I 
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t_ t. '· 

,,. 

//'' ~ f! ... ~~--· . • 
~;'f! 

\

;o: 
':"> ! 
~~ ..... 
~ 

.. 

C l '- (. (. (. -... '- ... - .... 

LeftBilok 
S. Nc>. l',..a1ting 

Nonhln~ (V) ,Elev.utfon 
0:) (n,) 

410 7S.:i01$_49 3¼lluh,Jl2 m.9S 

S~ Ntt. 

442 
411 7&191.llO.l 33Mll17~7 S&JJ: 443 
-112 7849l!J.:!9 3]60116.38 1112.43 -41 
413 7K4870.79 JJ601:1;,;o £Q,OO 
418 111&~-33 J3ffi69,6'1 SS1.2.8 
-li9 ,s1iw.r, 3.S~lil,7l :!,¼9l) 

4-IS 
·510 
511 

4S0 ,s1m.>1 ;usns9.f6 S56JO .512 
d3l 781 D-1.:?1 .>3511765.61 556.2tl 
.JU I 71! I Ci7tll Jlffltls.7T ~SS-82 

Sil 
51<1 

-133 ;&162$1(; JJSll714.'ltl m.J4 51S 
-IU 7SIS7&..J3 3359786,10 ¼'1.99 516 
,185 7ilffi.llJ .ll)"9191,11 $$1.(,d Sl7 
486 78!479,11 l:J3931t:..)O S54 J7 Sil! 
~$7 7~1-IJ0..~7 33~.J.5 ID.86 Sl9 
4X8 1ll1J80.93 33S912M5' SS1<' S"'..0 
~S9 ,s,nua 335'i811Ul! SSJ(K $21 
490 'l81ll!3 l>Y 3lS9So!S,lG SS?.62 s~ 
,l'IJ 'ltffl3J7l 31593•19.lA SS216 SU 
492 7&11U7J J159llil9.715' .531;5$ S24 
49; ,JU 133:&•1 JJi91$l.()? jSl,17 525 
J9J ,6108423 3)11lJS'119 550.112 526 

'.495 781031,61 3359865,J.5 SSl)'.35 52,7 
;, 496. 1 II09851!/i 3l!9i7l.Oo S<l~.-9 s2g 

4):11 ,l((!?;S.•14 :31WX78,lJ sc,.10 S'..9 
-1'9s~, 7!111-'18S,&l Jl59814,) 1I 343.')8 530 
409 117~0Sl6~S JJS9110:!,!1 .i,ll,i4 Sll 
SO(! •!7..»87.ll lJfflOO.IIS ~dlJJO 53? 
50.I 18(\7J!tl(, lJS"l910,07 SIS.79 S3l 
mt 71lQ6.qSJ J)Slllll! 63 5~8.la 53◄ 

•• S!ll 180MUS DS991S.94 5'17,93 SlS 
~ I 1li\lfd7.QK 1;159917,'7 j-1?.~9 $36 

..,, '- _, "" .., ..,, J _J • 
5 Y<11r Hl!'l. l'11ints 

Li,ffBnn!-

Easting (X) NorlhToµ Elc,,~ufon 

M {ml 
Will.75 3.16021&.;1 Sr l.-1-l' 
'1!134114.07 .3J6lliOl.t,, 51U,!>l 
ID4.36,112 J3l,(1Jg7.32 371),fl 
7U38:9.69 J360170,62 5('9.73' 

7W~00.19 33598~8.04 541L07 
73(1111.27 JlS9KB8,W S4S,ll' 
1&()261 71 JlS'lllR7.lli 544,64 
11\11.11,45 3359883.!>8 ~~C,09 
1301'6295 3359891!1. 70 J4.J,;i; 
7!!01 B,92 3l5.9~7S ,t4 S<ll.ll 
71006645 llS987~.J~ S~l.JO 
~Q0(7,52 3359886-37 S~l.30 
7711969.'1(1 Jl59871,9l. S43JlS 

Lui.Bank 
s.~ ... 

F"aslfog (X) NortlJh•ll (\') ll:Je\'atfon 

I.ml 
474. 7~10S?,6~ JWJ7Zlll9 5SH.92 
47S 78'1Jl1.26 JJ597392S .SSk,41 
~.76 781%ll.14 );59752.4, ~s~.1~1 
~77 78191,llj.l HS9'l(i(l,til) . ~'IT.7'1 
542 TIR81?.!7 :1$5~896.56 53q_o1 
S4l TT.8777,63 ])~J1923.'.l9 51.166 
541 77S'1,l2.29 fl5ll9<1 l.)g S3J_1~ 
545 77116X.l.34 ll59949.;w 53$.ltS 
546 Tlt<6Jq,05 .1 .13994 S-3; sn.1,1 
547 11SS6jf29 ]]Sl,l!)JS.6".l 5!2..17 
548 ·11~SJ§.L2 3)59931.64 SI I 18:? 
549 77KJ86.34 J;l599.3~3;' U!,·11 
s;;i ·771143,,,1~ 3359'1~3.:26 jj·J.1)9 

nv9'"34 33.Wili2.ij6 .54!.79 
n~814-'1 335q3411, I~ 5-il.M 
77'1'05.56 33$9839.s~ ~JO 
119'115,7~ .m984!1. IS ~l.i8 
'19';;6~ J3S98•16.n 541.40 
119616,M 3JS98~...l8 541.03 
779626,00 l3S98.5?.3S 54Q,80 
n9rn.114 )3598.S!l.69 $40,07 
n9st1.2<J l3S9X6l,6~ $39,71 
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i2_6 I 76"'3lll 71 I JJ64S6I.J8 I q(i6.54 

7'17 I 76317,1.15 I HM{,02:75 J 4/i6.l2 
862 I ~ll7-ll I ,,c.,68n.;; I <$.57 

!(>J I 1tl62!~ n I J.l6<i8uo 61 I ~."56 
U-1 I 7MZ-47.~11 I JJM8U.77 I ~SOA1 
us I 766202.44 I 31~ 7-S I .u:ius 
8<'6 I 766ISU-l I .136601017 I 4-~.ot, 
867 I 7<.6106.4! I 336(1921.31 I •,;9.~ 
Ull I ·l(i6001.:J6 I 33o<19!io.is I <lll9~ 

~69 I 1<l6016.n l ,~(ll;!<,1.1~ I 449.20_ 

~,o I ffl5116910 I l1t>69S9A9 I 444-94 
~11 I ,Mnd ,, I JJ6'11>11..l'l 1 •q11, 10 

·872 J 76'880.lX I J361033.6J J J~-21 
an I 765&-:9 ,, I n67(fn.n I .. 4, Ill 
SJ.: 76:Dl.llj JlGJI 11))!8 '4J;llu 

-•JS i6!19R.SO 33t>7H~J I ~-11.9,j 

~
-~~~ _*s1. U61n1.«, 40.r..? 

0 ... •·• _:.·g Jl~718l:S4 ~q~.9.6 

~ • ,[ 87$-, 1l('71Bl.19 4~6.S2 

{
;;f f - ·_ ~879 •. MIU~ JJ07l7>XB o!.411-H 
:o : ;_ ~ ,nsso : m.o1 ""'"uy 44o,02 
~:. ~ ~" ,;,su :":·11.<ro561i nG11s1J<i 1 .. ~s~ 
'-<.. - a " , ~ \ ;\ !,.' l ~8&i •. i,,'f~1Ci72 H67191,,J() 44$.68 

~¾- '; 7. ,,_' :::Sil \ •'765~08.11 Jl6-'l200,n 1145.41 I 

•/\,:,if.,; <IR4-' MiUl-43 JJ6ZIOM7 -145~ 

Lcfi Bank 
s. :-fo, 

Eastin.It (X) Norrhinr; ElevntiQn 
{Y) (n1) 

3".1 767710,11 J36SS32.20 ~.09 
323 767675.18 JJ6SS1>7 .98 ~$9,88 
824 161(.U.26 336$006 1~ ~S0,85 
t'..5 161612.0 336»i!$.16 l.S9,73 
tnii -767'!11-!-.,07 3S6S68S.67 ~sq,,19 
1117 76?,555.28 33is12<.J1 459Ai 
818 I 1t,7j21 !10 .13115'7<,3.-IS 459~1 
~9 76'74&2.W '\JGS-n.~s 459,00 
f94 7c:.IR3t.lt! 3367139.JJ 4~].~Jl 
895 7(i.l&J1.61 l167NI 86 +l2.9? 
896' 7647l!2.82- }Jfffll.29 -l-l2,67 
897 7~473i,07 3367173,8I 14137 
S?B 76'1707,57 lJ61lJ2.l:; 1◄ 1.9U 

899 16468~77 3l6?l5~,J(I ~41.U 
QO() 7~1?-2 3!11, 7;?<JU2 -141.5!,1 
'IOI 1b'IM9ll "JJ67.i3 Lit! ➔~1.30 

'902 764579.4;\ 336r.J6t.% 441.IU 
903 764!.n.'17 lll•i.i19A1 ~~0.l!3 
QM 76-1457.lh 3367399.n 44Qb7 
OQ; 16'144l.~S 3367423,07 4ij0.S5 
906 16'1J93J I Jllf1~!!1J2_ 440,SO 
907 76'1)47.5i 33~745:?.I~ 440.17 
90~ 7(>43Qll,lo 3361467.21 .1~0.3·1 
909 76'1lK0.20 3367461),38 44ll,l3 
910 7bollll!Lll 3367471,69 440,I~ 
VI I 7611$1,~) 3l67470,SI( NII.OJ 
912 7M11)4,0? ll6745S.21 4J9:9•1 
913 764054.2., JJ67455,JO .i,~.92 
9111 i~.33 ll674S7,53 .,,1l9.90 
91S ;nws,191 lJ67'46$ 2-1 4)9.90 
91<> 76J?q,.c;. JJ~747J.(o5 4J9,81 

S Y®.r !fFL rplnlll 

LeflB!lnk 
S.Nn. 

Elliillng Cl() Nurtblng.(Y) &l "''tadnn 
ml 

854 7f,Co69(1.,l l Hii66n.s1 • Sl,9M 
sss 766M6.?S J3~7Q'l.08 • 51.~I 
SSl.i 766601.06 336672LS7 • ~I.Ii& 
857 166sss.;a l361i7:l9,R7 -151.(,6 
.858 'i~S.?I l3_6676S.:n •ISJ.•ll 
859 7~71.41 33.M7?S:n •l-51. 19 
$60 766428,93 3366R1Ll2 45il,.97 
861 766384,M l366RH.29 ~50,75 
1126 763:Slll.38 JJ67761.U i.llf1,M 

927 7634~1,\lS TI67783.J3 '1JS.9S 
!128 763436.!i'J r.!67801 3 I ~15.611 
Q29 76J)S7 72 331,7.fl,Oll •IJ~.~I 
930 1G,,39.J9 J3~7fU,6$ 43$,J~ 
'13 I 1~m.10 ~J67S4l,T4 ~3•1.00 
93~ 7;\JVS.50 3J6711(i(I 03 JJ,Ul<I 

933 1~200,1,6 Do!R8/ ,!IJ 434.M 
q~ 76~158 z~ U67'I07 H'J 434.111 
03S 7631 IS, I) ll67~l2,45 433.81 
936 761066,69 3367942.03 411-!LJ 
017 76)017~'~ .l31i79li.JI) ~ll O.! 
?J& 76?!159?3 ll~7944,~b 4JJ.n 
939 76111?7.25 J:l(,"7!>71.52 dl2,!3 
Q,10 7628RR.!I J36NQ~O 412.tl 
941 762H41L9I BG80H.lb '1Jl,8T 
94? 7ollil4,?S )368ll6\l,40 4J I fill 
'143 76?m.76 JJ681oi.z9 ~J,.n 
'l-14, 162735,4-S JJ6ijllll,!/2 .u1.1s 
9-1~ 76269.Wi l3~N15'1,H ,1)11,9? 
946 76?6'1?.5l/ J3~180;1~ 43Cf.!l4 
1147 76l(IOU6 l368197.7J lllll\17 
9~8 76ll.l6.Jl> 3.16Ul'l;.Q6 4J0,7l 
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\,. ._ L L <.. L <-.. t. (._ C.. ,,:: i::_ C <.. 

S; No. 

883 
&86 
887 

\ 
SSll 
889 

~ 
1191 
892 

8<13 
958 
939 
'l60 
961 
9M 
~61 
96-1 
965 
966 
967 

968 
• - 969 

4~ ; ,-.,.,.,_ 

·;✓-;: 

'::/ 
·._ ,...: 

'.' ··•I/JJI! ~' 
-, • 97 .. 
... ~ .... ' ... -~ ' .. . ... ~ J973 ~ 

E:>,tin~ 
(X\ 

7M,09.1q 

1~9.J~ 

165.."09.3$ 
7~159.~9 

WIUl.49 
76:SOGU,,2 
7!)$019.33 
7~0761-S 

7649:!!1. 96 
7~15373 

Wll'T:~ 

~u 
7620$ l. •)6 

762QIU.77 
1{,l!H\7 .. :M 
761913.49 
76U7q U 

7611415.J 
76111tn,% 

161166,j4 
11,1r.,c..r. 
761115.&7' 

761688 71 
l1'16I~S6.~•1 

J516U,.76 ..... ._ -~--. -:u: • 
,, ~: -

.t97.1 l 71>16111 11 

.... ~ ~ 
,- -~ .. -· , . 

9i:S ; -,l/159tL1'1 
976.'~ ·,f;I Sll\>. u 

r· Y,7' ... ;76Ulll.il 

• ,918 '76 15~ 
919 761$12.65 

.L-.. n Bn-nk 

Nortl1ing (Y) E:~·:ulo..n 
(m) 

33672-11.14 441J)9 

.lJor2J.1.~ 444,Sli 
J36'1ll 5,o"'O ll-14.SO 
l367?1~.i5 4«.iil 
llo'T'~AM 11.~.54 
J16719I.J6 #l.M 
J:ul71.66.7~ m$9 
3167144!.,$ '143,Ji) 

noruq~ aU1,0 
3363:!l)O!IJ Wl,9S 
3)61153..5 40 ™-Ila 
.l36!ITT3JQ <Ill.~ 
Jl!l1((,I Q. '10 <128;17 
•l6U'l8.42 •128.2, 
J36&663.0I ni.cu 
;lfll!687 :w L'7,01 
J:.61!711,40 4?7.66 
Jl6ll7C~.SO 427.50 
)36$.776,49 0,7.4? 
i368So'J,liS 4?7.J • 
J3681149,47 ~:?7.J I 
3363891.91 f2,7J_j 

336$9'.IG.M 42(,.,19 
3;~1-1.?,l 11?6.56 
3369C04.7'J 4?6.12 
Jl690Sl! 74 ~u..u 
336910(U5 ~U>.ll 
33691'1.35' 4;!~.92 
]J691'16, 12 415,51 

336923•1.30 42:530 
'36926113 4.1$.~ 

S.Nu. 

911 
ctHi 
919 
'120 
1711 
912 
02) 

'>24 
925 
Q90 
qq1 
992 
99J 
99'1 
995 
?Q6 
oq7 
998 

9'IO 
1000 
1001 

lotll 
1003 
I 00'1 
l(lQS 

100~ 
1(107 
1008 
1009 
IOIO 
1011 

-L· • \.., _, ._, .., ~ J 
~ _; • 

5 Yetfr HFL Poh115 

Ldf-lli>nk l.~Ji Bn.nlc 
' 

E•.<ri u g .(:K) 
~onhloJl me-,,i,rio.n 

(V) l'n1) 
76385!:27 3367zi.f$5..lS ,H?·71 
;01809.-!_9 ))67499.9& -U'l,12 
16l764,52. .136i5il,~1 438,~7 
76371(,,89 }J~i5$4 7•1 ~Jt9R 
•616?1,HI 316758'HI 4'7.50 
11!16&!,11 nrar.n 11t -H7.l1 

s. No. 
£i1~1lng (X) Norlhlng (Y) l!:l~v,atlon 

(ml 
:949, 7fi251Q,91 l3151lZ~~.~4 '130,65" 
950 '(~4/i~;•IT nasm,10 "30.~5 
951 ,62421.66 JJ6S28LTT ~.;O,SI 
952 762J7R,lil )~JIJ(, U, HO,p 
953 70-233).~., lJ61llS(li99 4J0,3~ 
'154 7622?7,\Tl ]J63J62:6.1 ~JO.ll 

7~!i40.Si 31/,7675.74 43697 
7~(ifl.97 JJ677J7,!7 436:58 
763576.41 ll6rnMl 43/1.l I 
76000~.71 JJ~l77 -ll,1119 
1609-l.5 n :;;69#1-04 ~:u,11 
7~9/i,l I JJ~~8.l5 423.30 

760846.19• J36~8.!~ 4illJ 
1lm796.!1$ JJ~.?I 4»,01 

955 if2!1i4. Ill D68:I0(),,5a 42!1.78 
9,56 7622.tLqs n(iMJff, 11 429~5ij 
95T 762193,07 il<iS:<110 07 4~?.:I~ 
i(in 7S94SI 7,1 n6916ll.69 -I 17,7J 
1023 iS~ll-31.0U l369174.7J Ql7llii 
1024 uo.1ru1 );ll,917K,(lll 41~.~ 
1025 75~3.3Ufl :!"36911-W:I • I (UJ 
IQiUi 75V?~6.GlJ J3GOIS7.16 4 ir~21 

7607~~.s:! J36\14427S ~T.115 1027 75924.'l 88 3369131.27 4IS.IJ'I 
161Ji\94.60 J]o<);."··•9 ~22.61 
16064(;.66 l,M91U4,JO 42MS 

I028 7592()1). 74 .l3~910(i.µ -11).,~ 
1029 1so1ru,1 336'Xl92.41 4M,'1~ 

760~96,71 Jl~~lb 42l.4l 1030 7S91~.S~ JJ6910Mi 4111.1:! 
160546,gs J)694JM7 421.4 J 1031 759058.19 J3G9121.00 ~14.~S 
760~98.48 3369426,02 ~U.:16 1032 759010.(1\'.) 33G91JG,'13 4!Cl 
1604$0.0ll .33"69413.7~ 422.0l 10'33 7S8!1ol,09 J:16lll28,,1l 413.SCf 
'7611402.43 3369].9RAS -ill.OI 1034 758912.SS J3691 l.9.3t ~13..lO 
i6Cl)S6,47 3369379.0l <lll.00 1035 758863,26 316911.3-.l 7 413,0S 
7611312.12 J369l'56,ll 42 IJ/2 IOl~ 758813,37 J3691 IIJ,l$ -~12.9•1 
760268,5$ ll69:,31.62 421.S.1 11)3:7 7S876qJ4 D~9119,S1l 4n.6s 
7602ZK.~7 33~93(11,l2 421.l!Z lOJS 758715.Q,7 336913'1.3) ~I2.<0 
760189,U 3369l70.I I 4ll.SO 103!'> 75ffti(i7:61, l:i~914l.95 412..29 
7<\(I I 46J5S JJ69UA,~5 421,ll 1040 7581,13-JO 3J691SI . .U ~IJ,Q,j 
1601 Ill.)$ 311t,92l!t92 4a1.14 1041 1SHS6M,80 33~9158.<JH 411.80 
7<iOoS11.J3 336919~-:!1 ~Jl.01 1042 7~8519.19 331191SU& 4J 1.80 
16001.ilO 331l9 I 72.50 ~llJ.5S 10,n 15-469.29 l3691£L'l2 .111,7? 
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l ' t. { • .... ~ ·~ ( r 
~ ... .... r.._ - - ( • • ' I • '- ..,,__ \o...,. ...J-' "1-- '- ....,.. ·._i _.- .__ • 

t Lt>ft l!:u1k 

S. Ni. ·r.:iwtini,; N r1hln, ,
1 

fll,--urkm 
(X) 0 _g ( (n1) 

98<l 161<1jlli,9I 33-6~"-~6 ~a, 99 

\ 

'I.Ill 761-U-1,69 3369)1;~ <1?4 r. 
982 16IJ7&S-O 11rn1226 4?,.1.71 
983 71>1327.08 3369319.JO ~ll.,ii 
984 71111BIJ,OM l:il,-Vll4i;96 42.4,lq 

98,5 '61:U-171 J;69,6(i.97 112U7 
• 9~ 76IIU.:S7 33119183.27 423,87 

987 761 llll.47 J36!l,!96.SO <tU.34 
98$ 7li109U7 J-;0U4.32 4!!_72 
!1~9 1611).13,~ JJ694l!4'.'.!0 iil.63 
1054 75796620 JJ69?90.67 I qo, 41 
I OS i 151'9 J l\.lil _l!6928D, 44 <I07.2 I 
I 056 757!66-98 J:;(ffll).11? ~ 
I 057 757J17JO JlfflS3.l8 406.62 
1oss 1snGw 3J692913J ◄ll6.J1 

1059 757721.,17 J___'6'}_illfi;60 406.19 

I 06C) 7$7~76-64 3J&?llW.68 406.0l 
1061 7$7629 ,1 JJ69315.6l 4(Wl0 

1062. 757581$1 .l-1~.l22JQ 40iJ I 
100 7-575-ll 6i J369J13;S5 l(ij,l)I 

1064 7$7411!00 JJ~l21.2S 400.79 
1055 757<B4 01 1:.611;34;70 4(){_5j 
I~ 757391 ~ JJ693oll.11 40&.JQ 
1061 757l7011 Jl69-l0l.13 ~-04 
11168 151l~3 )~69437.9'1 4(1),91 

1069 7S1.l02.ti0 JWl-l6l.06 iOU9 
- ~ ~7'..5.1.16 JWl~~.◄5 403,6~ 

\' 1-.1 ~ ~vHlOU? Jm,,s.611 40J s, 
• t:472.: J>.dSli.18 3369-199.79 4Dl.39 

~ 4!: t~··· 1!13 • :Glffiig.18 l1fflP129 41\-3.36 i~ IF<Y' ~ lJ6950J,,2. 40.U 1 
.n ~ "l'"'-- • . -· n: 

p: 
~ ... ~ -
'(' C••"" 

·• , ;: fl ;; /.::t)11 
• . ,,...• •• - :a-;:., •' '.,_ ....... -'"".,·· 

I I• ......... . 
' ~, •• <f"' 

5 Ye:ir HFL..Pril•1.,1 
l..c.R· Bon I< 

$ . • ~, •• 
£.,utint (X) Norlhini: "'El C..\"Clti I) II 

(YI Im) 
1012 7!!!'17tl,6S 3369150.08 -tio.3 I 
1013 Wlll!4:zi; 1lo9fjl~ --Uij.22 
1014 1S9S1fili) 3lli9l~l.o3 • l?.94 
IOB 15113~ 8S J369t1S:6'l ~19.7 .. 
1016 739775.95 336911338 410.fjl! 
1017 759716.il 1)(,9112.41 ~19,35 
1018 15'1C,17 15 336'!1,l0.36 119.,0 
1019 7:i~05 )'36:9141 71 ~19.0J 
1020 759St!QOI 3369151.4rJ ~18,92 
1021 7591~09~ 3)(,9161.11$1 41~.6{, 
IOil6 f56.!97.67 JJ6U16.~? 4Ul,14 
1087 1~>1l.61 lJG~.llS- qOl.13 
IOSl! 756-IS0.90 JJIS9593.17 401,U' 
1089 7SMSOA7 :!)69!,4l,llli 4110,8? 
1090 ~9.()1) Jl6?69~.Hs 4UQ.~1, 
1091 15<,446.5) J.3697~3.77 400.61 
1092 756«3.33 Jl6?7\ll,67 400.51 
IO?J "/$64lL7ll Jlli?841.IJCI 400..31 
1094 7S6J99.n JJ1i9$77"11 4000Z 
IOltS 156J5S..6l J31i'J\J06.7'1 400.02 
1006 75630.16 .JJ!im-7.SI .100.01 
1097 noU<.OS J36!WJ6.~6 399.39 
109.8 1S(i2!4 It lla'l9!7.90 399.SJ 
1099 7561 (,4.39 33~!i0 J99.71 
1100 ~114.<!'I Jl&'J947,76 J®.71 
I Hll i560~S.01 JJG~~.13 3!19,<,Z 
i 102 756015,07 )369954.7~ 3119.SR· 
1103 155065~1 :JJ6!195).SS )90~11 
1104 155916.111 J36n46,~U J99Al 
1105 ~s~t.74 3:w<mtJX 3119,~?_ 
11116 TSSJlQ.l•1 J36!)ll17~0 J'W.IIO 

_, 
~ 

_, :) • 
LtflBnnk 

S . .'lo. 
Ea.~ing (X) Nori·hlni; (\') Elcl'~llon 

lmJ 
I 04~ 75~J 1·9,5TI nr,,11~3.l~ •11.~.6Z 
104S 7SS370cll llG!lrnc,,15 ~10.21 
ro~6 7S8:ln91 3369181.92 4~9.91 
1047 758271,.U 3369199.51 409A9 
I 0-1,8 758221176 n~9ll4,6'1 •109.IS 
1M9 118179-24 l%ll2ll.2S •IOI,&\ 
1050 15s1a9.% 3lu9lll.9U ,1111.11.2-
1051 151>(\RN 7l l'.lh92.l~.4 I 40t,27 
fOS2 75~8.JI nr,91,4.0~ 4~$.00 

l.053 758014,0S .i3692TI .3! ~(17.6?· 

2101



254

L L l. L c_ l (. ~ l .-... l. C. .... 

~01!.ouk 
s i'(o. l'.:,s1in1J 

Northine·CV) 
£:fo.,intio..ti 

IX) (m) . 
IQn 757011.00 35$496.61 41);;.1.'.19 
1076 ~S®tll.21 l¼9,l11'2.71 ,j02-9c, 
ICJ7i 1">6'.120.64 3l61).t57,-U 40?..'15 
1078 7~ITJ3 316943&.SO ·4lll.$7 
!079 756825.72 3'.Wl43l.72. 402.19 
IOSO 7~!>.94 il6945 l.fl.l 402.10-

. 

IOSI '1567•tl.46 3,69a.a4.IJ 401.99 
ros:; 156694.-16 33~,n 4Ul.8.7 
1083 7~~-!S 33~9'(95.~ 401.SU 
10114 7SuS95SO 33~9'197.$1 401,68 
1085 1563'46,~ l.169503.~0 ~OL2S 

--,_ 
/~~ 

,/ \.!: ...•••..... 111 ~ ,. ... o .,· .. .-: , ... o· 
,J ., .... ,, ~ \ ' 

I 
,..._ .· -? • ..,, ·.. ., 

~!J, t ~ (~~~- y;J. 
7'. • ., :-::-1 ~ 

U '1- ;. ,-: :7 :-v 
\ .. ,: - . . 

..... ., ......... ,~ 
'/l,l ._,/,, ~-

'(; V ·..; _, 0 

S·Y<nr Ii.FL Pofol, 

L-cifi ll•nk 
s.~o. 

Easting (X) Northing 
./Yl 

1107 75S771,6] 3Ju9909.0T 
1108 75$73.J.76 3169919.20 
1109 7,S!6-74,16 11~')')13.17 
1110 7i~417 JJ6qjl14,rn 
1111 7n5'77.71 33699CJI .61 
1112 15552&.24 3169~91,.IS . 

·, .... 

El.,,-.if.ioo 
/m) 

399.~(I 

199.39 

~09.3K 

399.37, 
399.\28 
l!l!l.24 

• .., 

Lcftlfi1rl1< 

s. No. 1.£:isting (X)ll'forihind,v,I Elc,'!~on 
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l. l. L '- l l 

., 
? 

L \. (. t ..... '-

Rl'1Jt&ok 

~· '-
,· -

1
-aa .. non S. NIL I £2dln1 (XII 'lorU,i•.it (\') J!!!!. 

I I 7050,t.26 I IDllsi1 •I.?. I I liU3 
:! 795055.10 1),71)47◄ 114 I l(IU2_ 
J 793079.37 l11P-lll 76 11~9 
~ 7'/j I 13~ .1}'1113'19 10 11(~.30 

. 

, 1111s120 ?JI ill0l4999 I__I 160.63 
6 I 7~1?7.01 I J$7l)3JI.H7 I I IS9.B 
1 I 'l9509l.11 I ilJ021iW I I 01.« 
H I ffi049.;;.J il702U.44 I 1099.(,6 
j 1'1SOOLI'I 137.0229.67 100.M 
ID 1'l-19(,(, fj U701.97.0-4 1071 t'I 
11 79<19lUI Jl711176..-0 IQ~-11 
ll 7!Mg847X J.l70.l031 10!1 9:! 
13 79UITTJH 3310116.1(1 11149.39 
I~ 7?~1'12.99 lJiOIOUQ 1(146.♦, 
I~ 79175.7.65 l,'!Q()ll9..S9 10-ill 12 
16 7947J(i-1 I 337002,1 (-6 l(IJ7 tl 
11 _ 7'>noo 41 nt.9C"'92.74 u,nsi 
Tf ~54.39 3369973.24 I ~2t93 
19 7?~60U9 J36995U$ IOl&tl 
ZJl 7'MSIS2.11 336.!19,U 14 ICUfi,JI 
ll 79.151-lOJ JJ6W2Ul0 lfil!US 

OC\ :--a: U 7•7HM.GO 3369915.-447 IOOL<9 
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9Jf97 
~13.IS 
9 IJ.75 

909,41 
'!Oll.15 
~.SI 
9111.04 
90US 
1197.:16 

.1 "1 ,\ J 'i , 1 ; ""'I ,. 7' ") 

• 
Rli:111 lbn~ 

S. l'\o. 
&nlni (X) Northing(\') ID1:-Yar{m1 

tml 
63 7113899.44 l36lt7l7.52 1!94.4, 
64 7931!73.38 31Glll$9S.9G g113_'ill 
li:i 7938(,8.0? 3168(147:.?8 893; llf 
<,t, 79J87~,31 316115?7,6? Wl.il7 
61 7938Sl.07 3361!549.:in 88.9,78 
Ga 79390M~ .3368506.lr al!9.o4 
o9 7!13932.!13 J~6ll'l62.S6 886,84 
70 79;957,51 lJ6842D.17 89/,1.48 
7l 1919;1.66 331ill377.67 S&.S.-14 
n 793?16.,17 JJ-08998.,~ 88$.41 
73 703916.26 3368398.70 Rll,I ~O 
74 193884,IO l)G$42S.J(l 8!!-IJJ 
75 79J8l6J.ti l3684lS.kO 8$Ul1 
7/i 793792.l.1 ~l68~i4,,6 Ol,!r? 
Tl 7937n9JY .11683Hl.34 ~81.t«, 
711 7'13740.60 .'l3.61!3i!-1.21 Fln.21 
7Q 'l'll?.22.9$ l)68l!l-1.IIJ 873.:w 
~u 793701 l~ Jl681~9sg 8n:10 
SI 7'13?01.31 llliBi!a 1.U 871.61 
82 79:t1it1,SO 3368158:57 871 ,16 
8~ 793749,68 3J68I J 4,83. a11.:ii 
84 703768.8S 33611070,42 i!71M5 
Ki 79!76'1.Sl JllilWll.31 lrio..so 
~6 7917?434 33679$),?2 S90.4~ 
~7 19Ji!4MS 33679(i6. 11 8~.58 
88 i~lSll0.43 J3679(i2.1') ~.l!I 
k~ 79J9'10.l4 33671106.411 86'8,&~ 
9!l 793U9,77 )36796:l,1:S ll611.70 
91 79•1034,75 JlG79~2.76 867 76 
<JZ 794080.S? ll67il2A. I 9 8ll7.2JI 
93 7l1~ 111(,.98 336'78H4.07 ~SS.cl-1 

} 
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1 J ) ' 

,:, 

so, • .,., Tll-'L r·utnu 
Rig:l11 U:u1 li. Rl~.h r ltia n le 

S. '(0,. t!IMlion 5 ~--. ~ E"kvatlnu 
£:otlng (X) ~1r1hini.(Y) (ml has1intC:.'l Northi11J1 tYJ 

11111 
1-9-4-+-m-·-11.2._l_(}_-+--:;-i-i6'MJ.4-.,,.,-',-//l,-t--,,~',-L~-IO-; 1!7 794J0n,61! 3l66i1<&,.JS 817.16 

25 '19-1121 U Jl6'17U.4;r 843 llO 128 7942RU8 JJ6641U7 8!6:87 
'In 7~ .3;rn:;o~ 844..11 12'! 79424U:t 336639!.IW 8l4.17 
<;} 19'!().lb.n J;lj77?$,1Jo ~44J! ml 19-1215.SJ 1366l5J.66 ll2.~7 
'Ill '19~(12~A-:? Jl(i761j:2.SI) nut 1:u 7ll.lllll.7J 3.36&31.i.J0 &1 '-72 . 

99 711311!17.4(1 3J67641~ sn.10 IH 7941~9?G .3;l6ft2BD...15 811.Ul 
IOQ 70'/J~7K?2 ,S67S9S.7l Dill 133 ?9411&.Jl; .336~141.I~ !09.'.lll 
1111 mm.;;l 'H6754S.7S ,SJi.5-0 114 794®(,.29 3366197.24 ~ 
102 mm.21 3167«95.78 US.JI lli 794092.7i ,,~147.79 30$;76 
rn; 79)9'11,l 2(J 33fo7.:.15.!l,1 ~-6S LU. 794113JIJ 33t.t, I 1◄.J4 ij()g. IS 
104 1939!7.0X 31633%.bl IH 6:!. 1!17 7W6b.lff '.151>6()11101 8lJ8;1!3 
Ills 1~ ,I.I 33673•!1.lit .8HS1 ui 79-001.Z~ JJ660:S!•50 ~07.60 
1111, 7'>-102166 lla?l0.1.69 3.!.:-S1) 139 7'1-i1311.(~ 331\fitllQ,ti 80B2 
101 '1940JJ.91 Jl672o1:;I llll.1& f.10 ~ lol.SS Jlti5967.69 807.35 
108 79'!07'1.7I l1/i722b..711 x1::u;; 1~1 794145/i)I 334592133 806.61 
109 -;,)~lll.li 3Jo1IX?,C!'I $31.91 141 7?H31!.119 :l36.SS72 42 $06.5$ 
I tn i'J.ll4L2, Llfi?l•?-10 3Jl,35 143 19H7l.95. J36SDk.11 805;9('! . 
Ill 79-&147.(il . .l,670\IJ.19 S3Cill5 144 7').1199.19 3355?0(,~J 8CIJ.J4 

• 11• 1'UUl..CO ;3611)14,0S ,ff:01148 14:I '7°1,1219.,J '.l.l6S25Q.7S '/99.77 
IP 19.I 111$.59 3367008,IW Sl~2j 146 '79d229.@ 3365101.0ll r.16,75 
11◄ 794236.~8 llu71l11S11 829.91 l47 794219aUI J3bl@4,88 197 10 
115 i?~m '7 ,.Ri7111 I 47 S'l9.65 ,~. 1941$8.Jjj Jl6Sdl6 •o 796 I~ 
116 "/9.1l1ll.5JI H66il00.l6 S~U6 14'> 79-1151.59 336~nQ,40 193-'14 
117 N-U•6.JO :tlC'69J3.54 8:u!.97 1511 7~ llT.Ol 33~3.66 79S.o'l 
118 19-ll.S.US l36689:t?9 &2U7 ISi 79<! IOM,116 JJ6>4'12.43 7ll4.~ 
119 11141$1, 16 ~.1~1,1,dQ A'>...llb 152 79'\()71.71 33iiSSI I.I! 793;87 
120 79011 9l 3365791>.21 1>21.~6 IS3 7940-l!f.87 3~6lliQ.50 'J'Jl.'rl 
1~1 ~KS.(I(; J,t.6ua.91 mll:5 • •·· m006.n 1~6SS18.94 1n.ll, 
112 79-ll78,II:! ll~<Jq,53 azs.n )~ ~ 793966.85 '.lJ(iS5'5~.ld 791.48 
12:; 'Ntuo:n ..'1366&SO.l7 8l4.l7 C .:•. , .... ,.. 7111931.68 3361517,63 '191.!lR 
12<1 ,o~l(,7.ctl 3]6(,(,0jJ.45 . W.91 v\ " ,~~,-,, 793900.26 33&$478 ... l\l iln..96 

" • )~~) 
. -~. 

' . _._ 

S.No. 

tGO 
IOI 
lru! 

16'.I 
16'1 
1!13 
(66 

1~7 
1-~ 
16.9 
170 
171 

I 72 
f7'3 
174 
175 
176 
171 
l?S 
179 
180 
1111 
lS2 
183 

1$• 
185 
1116 
167 
18i 
139 
19,Q 

I~ 

.l 7 , ' ) 

R!~l11 lbnk 

Kat1ln1t (X) l'-nrlhln; l Y) 

nl7ll4.ll JJ6:u'l!a.21, 
r9P~8:Sl JltiSJSJ,$~ 
7'.13719.~9 -3365;111.94 
79)714.19 J~6S26l.17 
79373l.1S JJ6S.l7,ijl 
1'131fil<,?S 336$15:i.~r, 
7'13811,13 JJ6Sl57..S~ 
7938440~4 ,JCl.51.JLl~ 
1'13 563. 7.4 j36!0'/7.67 
193874.3'.! 3J6502S.19 
793871,SS J3649'&,ll 
793860.lS 3l"'19l0.15 
793834.17 1,114&&1.liu 
1"816,{\4 JJ64Ml.13 
1938(!0.f? 3)6471/3.19 
'193808.(ll ):lt,-f/4S,96 
7938¼30 3364704.79 
79lH5S,?4 3~4661,84 
79.38$0,:16 '.))64612.31 
79Jiil8,l.l JJ64S6U6' 
7ll3B2.l.47 l3645 I (i.96 
793819.27 33611467.W 
79-3830,69 13!>'1411.67 
,9JB:48.S8 3)6074.JO 
?!)j847,S2 3)6432.4.62 
71>38?.6,16 33(,4219.67 
793803.~7 33642Jtl7 
7?J78I~~ JJG411!9,l3 
793770,13 J.364142.10 
70J7~.53 336409'-3~ 
793743.11 316~0~7:08 

") ... 

l~h;v'-~tfon 
(ml 

7!lll.l a 
7llJ,11l 
181.04 
776.S~ 
777.(17 

774 lo 
773.12 
773.(11 
?12,2! 
772.il9 
77dA4 
tio.3'> 
76?,66 
~68.8() 

763.tr? 
UiMT 
166.SS 
7151.!),J 
76L2J 
?6 !,SJ 
158.9•1 
7511,7.9 
7SJl,jq 

7S-S.H 
7S5,J7 
7!4.30 
?Si.72 
7$3.11 
152.10 
752,34 
752.10 

..., .• , ' 
• 
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' 

50 Year 1:fIT'l. HoinU: 

Rl•~• e..oi. I. Rir.hr ll~nk s. N'o, 
N•rthli>: IYI El..,,fi~n s. ~ ... 

E~tlinr:(X) t-ort11u1g (Vj wtin~ {;I,) 
hn> 

135 194JS9.'16 ,Jb6i>l.12 il7,/;9 15,jj, 7"l!l69,1I 13~5~,l<) l5 
126 'TQ.IJJT.I~ llbMlld,64 ,,vu 159 7ll31!!M 17 lJ(i!4 I 1.90 
l'IS "N365l,M 336l9~.,,7 nll.73 nt, 792319.,89 3">63571.4;! 
19,I 741601,•& 33t.l90'17R '3(U9 ~7 79111,l.!)7 Jl(i3593.37 
l'i:i 1'13551,&4 336j9Q.l.().I 750.46 = Wm&.19 ]36J610..l!7 
1% ffl5(J'IAB J:16J9JJ.UJ 7~0.38 :1:!9 792180.71 JJG36ZS.9"1 
l.!?1 WJ-1<9,'IO J36191ll.31 '7301J6 '.I.JO 7.92131,0S J:lGM24 16 
1'111- 111J-l l(l.?ll 3,16391$,44 74S1.74 -ill 792(181.07 136362l60 
199 ""IJ]~l.114 TI6JJl9~..i4 741U7 232· 79203.J.ll'J 131;.l 615.22 
l® 7'i¥3 l>l.~K 7.J63921.::!4 745.0K m 7Vl983~7 33113610 17 ~, W~H 3363960.35 742.~S ll4 791~ J:!6358~ 
lO:! 7'>n5W 3363991.72 7~1.66 23! 7Ql9()7.68 3363S47,0tl 
2(13 79lll:U6 JJ640l3.IJ 119.9) 234 791874,73 3363,0'J;J? 
~ 19l 16~ .'.!:5 J~Ol7.ll ,~!l;J I 23T 7<) I 1164.X-J )363462.17 
20.'i ?9]121.Al 3364019,U n't85 n&, 791tliS.W 'J3o3-11l,4; 
206 NlOllO 92 Dtl)91ll n 716.61$ ll9 'rllffl.!ll J36J36S.54 
20'1 '93012.16 33l®'J.tl9 -nw .l<IJJ 79l1JD8 45 3363323.68 
2118 2\!l9&,. ll 33639)$,21 j'34J.? 241 791li44.00 336J2~1Ul 
204 792~.l,O 3]1i)'"'l.11- 7lJ.6l '!'ll 7lll97S.OI JJ6:r.?S0.22 
2Jt) 7~9$ ,36111'2,>.07 732,~ 2U 79)98035 l3(,l2!li.llS 
ll.l 7ll286$-ill Jlo,l<!), 14 7Jl.41 244 791959,7 l .)3(,l~fL~(j 
:lt:? '19l124.l.5 Jl~JU<l,'Jj m.11 2~ 791J)U,1>2 3J~ll2?.2-! 
'!13 1'27RlUa '3:!lil1'!ll,99 7?3.09 2'" 12isn.as JJ63109,14 lll 11Tl751110 3361790.JS 723.1)2 ?'1 7918.?IJQ 3l63~i7,4J l.15 1'12ron l.l617H.2l 722..87 1~ 79179,1.71 Jlo3QSl.74 l16 7:nf,7f,llal 336375~21 721.74 iU9 7.91763,lS J)63l>l•l.llf 
l.17 TI!::6•!'134 :J.16'.lm.11 72Lbl --:::~o 1917$9.l!: 3 l 6 ;!96.l , 77 
ll3 l!l'l61Ml JY6J67l. ?It 7><.SI, ' !Jt ... 7917.ii/ .Ill 336l9l1JI 219 7'i260J J4 3l636lll.llU Ai:!Jl.l~ ·:161~ ''7'11702.89 JJ6?R8G,9S llO 70:Ba:7..;~ ll~'.i!S,1.1)(, ' ''111.98 --m· .. ~16/iG,II Jl6WJ.O~ 
lll 'l92S$l. 17 ll6lS49.18 :C.,t') .2Y -~ l54 \r-791626.60 3J6WJJ9 

I \ ,, 

;~ 
:.hi 

.-:~/ 
·, 7 ~-

J • 

.Elt.\ttilJ-On 

(ffll 

S,No, 
1!:nnln~(X) 

i91.69 191 793?1U.t6 
700.38 m 793684.24 
711 8·1 m 791~Sl.28 
11D.68 260 '/91408,69 
710..0l/ Ml 791361.20 
710.(J(I 262 791313,37 
70!l.S7 m 7'}1275:2'.3 
709.07 1(14 791l'1L89 
?03 ,to 2GS 791201.40 
701!.Ql l-06 7911~2.RS 
707.5il U1 791106,SS 
707.0i 261! 791078.;I~ 
706.49 269 79!'0.19.71 
704.0II 2'10 1 'l'O'J9,2. 71 
701.2'2 271 7~74.22. 
702.M 112 '1'X>957,73 
102.1li VJ 7909~,JS 
701--S? 274 790R9S2l 
61/9.(iS 215 7908-03.43 
im.31) 276 7110836'.U 
IW7.41 27'1 1!l0809.I~ 
~b.JJ m 7Q0779.W 
694,6'1 279 7907~1,llS 
694.26 ?SO 7?1)702.65 
6!r.US 281 7W66'.k6 
61/2,91 lll2 '190l\19:76 
1191.68 2113 7'ffl$74.Jj 1 
6"91.05 ll!4 7'l0519,$6 
690.52 
6!11\32 

l85 7!)()483,31 
lM 7!il>4J3.89 

6lf0.45 U.7 79D3B~,88 

' ' I .... 1 

Righi ll•11J& 

,'llorthhog,(V) l::lc:"1flin11 
(ml 

3)6401/1;.23 1sl .9J 
-13t,J%7.llS 75L~I 
3362.66'~.ts 686,S:; 
3362b~2.70 n86A6 
3361.615.13 686AJ 
:0626?.9.ZI 686,34-
J3ij2fi5·UJ 686,11 
'.l-362@4,6I 686.0J 
33(>'.?722.08 ~as,7,1 
336!"129-,70 685,73 
JJ&Z7l1;37 6$5,52 
3311'.Ui7 L9I isss.qo 
3Jfl2!146.Z3 68'1.?U 
3JG2G32.70 68t5J 
-}36~89.41 !ia3.+I 
3362544.:lH 682.~(i 
3)62509'57 682.JS 
ll62461.9l 68.1.90 
,361.429,34, 681.86 
3~62JR7,~<) 681.82 
·3361:NS,61 681.ll 
336230s,J9 Jikl.l)S· 
3162272.,60 680,7~ 
ll622!lL8T 61i0,27 
3.3622.ll Ji~ 680:00 
J36.?18MS 6TIA7 
J361164.96 076,70 
l'l'illUZS- 675,(il 
,3JG2illSO 675.-18 
J362126.5S 615:4'1 
JJ6ll3G,l7 m~ 

---. ~ ~ 
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) .. 
I 7. • } '• \ 

I '• . , 

SO Year "RFL J'6lttb 
~ i K'!'ht'lbnk k,.igln Sauk 

I S.No, 
Ea,,jng \.X) fvnhil\J (VJ 

tlrvuiion s. '111. I ,Enmng(Xl Northm; (,') 
,£le.\:JIJ1ei1i 

(M} 1ml 
l22 192506,.£0_ i l:lfilUS.27 111,51 2SS ,~1$78;84 3l6'80S.34 6.Slt70 
2B 7!.ll~~7,11 i.Dl,lQJ.?7 716.llJ 25~ I 791S4Ul 13/il77S54 G88.S0 
224 7924P!.~9 ~~i'.!5.78 7H.71 751 '7<11527,07 336273M9 687,04 
2:25 792Jli4,7~ J36J540..>l!i ?1J,9~ ;:;g 791 <l'J0.07 3J1,2700JO 686.~8 
~2 1"0139.Sb ~ll!CIJS 674M l"2:S 7iS80? 96 3362070.79 6'16.74-
'.193 790fl'};l.-ilS .D&-19!1..S.6 674.(J? 326 n~7S6.96 3J&2USJ.1f! 64ii63 
l'U 7',IOO'\S.61 l36ll%1 l!J 67l.94 J27 18ll7D.7B J 3 !12029 .61 646.61 
~s '/ll<,W5)'T J½L.145.Ql 67\l.19 31H 7JSti67.U 13621!:WM ~8· 
'.!9l, 71199:W.21 JJIS:1263.77 670,IS 329 1!18627.91 1361091.,61 6A6,5'Z 
m 789913.70 JJ622i • ..i l <,67.J9 -13(1 ?til:lliS,111 ll6I96,! 05 Mi.la ;,gg 789866.48 J3622.96.J3 1)67,2$ 331 -,g~soou, 3361,19.71> 64•1,96 w 7ti9L'O.DI l36n®..l2 46476 332 188Sl9..lcl lS6IH74,9I 644.Jo 
JOO 711'1172.?.r J36?llA.27 664..Sl lll 7SXi2Q,O! ll61~291:14 644,U 
30I 7891!JUJ lllliiJi.lD §6,.22 334 788ffi9--53 33617~•1.% G39.:?A 
J02 119671l01 ~6~.94 661;56 ns 73~501 70 )361735 <-> 6'.IE-84 ,ro 7!!9tll~.u l3\l?.1i:J9 (iS~ <~ J36 7BS4ll0.'}I Jlr.1~90.69 6Jf>.79 

,104 ·u_9;9'1.26- 11ft23U$ 65,,14 137 1·88W...11 3961659.) J 6'.ll.9S 
! l05 1&95611 'I(> 33Gll79,~7 ~¥7 m 71839&.BB 336I6.l-4-&l 633.9-t lOI,. ?i9S3UQ S.f\r.,43,13 63<>.86 3)9 718351.58 l3611illU~ 633.32-

)~7 71!'JJ91,-SI 3lltlU8;7.8 tiSS.66 340 788303_70 .33616114.M Iii 1.3~ 
3Ull 7g9447;,,,o 33~,91 6$5.64 J-IJ 71$256,611 33'1SJIU2 v'lJ ,~ 
)09 75"14 I~~, 33oll7J.Sl (,S4.88 342 7_&$208.64 13l>l~.Ml0 l>Jl,ll )10 7S'r.\7t'.S? J3623ll3.v7 654.00 343 UISIS9,13 l36IS'74.S4 629,•I 
311 76'ral71 3362:lllSl 65'.l.9'1 3<14 758110.47 3361564.SJ 62I,54 
JrZ n729l.-'W 336".JC>il.SO 65156 34( ,~~ ll61SSUI 618.57 
3JJ ?g9:!5l,OJ 3362281.31 l'iSI ll )<lj; 11~01 ~IIJ 3361!'4 ~ .clll 61UI 
lH 1&m;m _.1362.214,12 660,84 _147 7ft796),5,9 3J61iS6.6o 616,?) :as 7!9l6l.6l ..l:Y..2247.18 @n,60 , ,- ~ rl!]Yl~.55 ])61518.17 615.SS 
116 , 1i91J2.rn .lli>l107~ 11$0. • , ' J ,i .... :r,19 "' =1176.22 ])61604.SS 613.U 317 I 71191(1-1,17 ll6:!.167.15 om P.,. .•:· 3i -'"• ~l-21 J'J6164Ulll ~1.3 01 ll~ ~'I.I~ 23~:!.ll.!-1~ ..... : ,. ~ _--i! ~ •,:,, ii 96 :1.36 IG'T'_'ll, (,1:LS3 .: .... ~ .. ' . 

.. ~.~ i-" d ,. 
'lj ~ ·., : --l 
i;, •• 1,1, :A 
::: i· en : 
~ - ·., ~ I ,..., .... •• ,A 
~ ~-!fl ... 

1 
\, 

JUtrn.t .B:mk I 
S.No. 

f::<S1inl1 (X\, Xorthltill (Y) Rlc1'11tl\w 
Cmll 

288 7903'35..14 :B(12l43,(j_'I liH,llx 
289 i!1C!Z85 .90 JJ62l50.:0 ~74.84 
200 7l)Ci.23'6.27 l362U6.38 6?(~5 
291 79ctl87.l;I l36216S,61 , Q/4.46 
358 787iSOS.76 3361722.2,l 609,55 
159 '787457,08 J31i17l2.3 I GP91Z 
J60 itt741)8 72 3;6171 L.47 608,05 
361 7&T.l58i!ll 336 I 71-S.T.! 607:n 
36':! 78.7316.JO 336169M3 607.03 
363 ,78'1'..88.08 3361651.$3 61l6.K7 
3.G4 787269.62 J3GJ605.49 ®~"" 
365 7872.17.18 336l567A~ ~◊631 
3Ct6 78719SAJ 1361536.t/U G',)!.85 
367 7tTIS7.98 jJ~ fSCl/;.Gli ®f:55 
36lt 787.ln..'l~ :JS614r>..3rl (,M.2? 
l69 78701tS,tJU 3361'1,9.19 ~~.~i 
nii -7~704l.D7 J3G1,1tij, 17 (i(J4~Z 
J7I 786994.22 1l6l4.W,61 603,71 
321 786944,8? :))f,1428.~t ·c,OJ.9? 
)Jl 786896:54 3361440.97 ·t.02,'59 
374 7S6.847,R9 J3614RH9 602,14 
l?.S 7S~8.'7f 33614?.,7.J0 602,()7 
l76 7861~?.27 )361431.24 •~IAI 
ln 786700,33 1361442.3'.'7 60121 
37M n6fi5o.9s .J~6 l440J2 601~1 
J19 7~6<~11.lt .iJfi 1442.98 599.Ho 
la{l 7~6S51,78 .nr.114)9,44 599.6':! 
JSI 78jl.V.U.?0 33614~~.06 5?9.49' -
)jU 7864:14.04 33~1416,10 599.15 
~&3 1gG~04.36 J)614:i i.11 598.M 
3!4 7116)155, IS J301440.11 598'.6U 

l)iA) -~ 
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Rleh1Eu>k 
S..Nu. 

S...ri1nrtX) l>ortltu,g lY! 

119 7l>Willl l1(,2(lMJ<I 
;;:!I) 759011.M 13~77.J7 
311 7&$9'all6 356ZI 1.9_.n 
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fl9 7""lll.12 JJ668&J.~ ~u, 
1111 7\l,1390.02 3;iti(;OU1 81X,IO 
1!1 ~M3.9S- l-lti67.IS-,6'1 r11.-n 
l.!2 79-141$..!9 .!l1iii741l.fl.1 SU,# 

'" 1'9-Ul6.li? :llJ!fill9iL 7J SlilO 
1.2~ 79-1-1,j~.ll )~1.!l 114.0J: 
ll! 79,llli.~1) lJ~J.21 118,JO - ' 
n6 '/9Ja4.27 '.ll66$4Hi2. JIIM~, 
117 7'MJ6S.7Q 11~24,'.L'! tl/1,u . • 
1'.!1 19.1342.81 ;;166-lf.l,!?7 117~3 
1'!9 1'>JJll6.lld ~(,6~ 10.11 ~-1,11 
lllb 1'lJ601.S'> ))(µllb!i,I U 1SOAIZ 

l,1 

J 

\' 

\ 

Ltft Blrnk 
s. i\'(J, 

~lng•fl\J Northlnt (Y) 
&lcV:al.6tJ 

cm, 
13 ! 79,,'243.10 Jl663U91 81lA2 
132 7<J,llt,1.97 3366302.73 811.71 
133 1'>4181 .. 27 :l,6626S.89 110.~ 
IJ~ 1'1414-1.~ "336(,22~,81 8()9.62 
IJS 7~ 118,77 3U&18f.4l &OO_qs 
IJ6 m 137.ffll 33n614-l,?9 808.8~ 
137 i<l416"i.4~-3366109.'57 808.72 
138 794210,QJ llti609'!.6l 808.2!> 
l39 794227.5!, 3366047.98 8U8.21 
140 7'MllSA2 J;T661l11Q,Q1 808.0~ 
141 71/-1191.21 JJ6SSl5S.1S ·8117.J() 
t-t! 19,ltXi.)4 J1li5908.S9 807.27 
143 79'1f/5,09 l363116l 1l 81)(,.58 
144 7/I-U22:!)(i 13&5819.01 804,43 
l~S 79-124-7,98' 1365776.67 XOCl.4~ 
146 '1Qil1.65,Qj J-JtiS730.'1 709.-12· 
1~7 m26"8.n 336~680.68 791.76 
14ff ~~8.79 J.MS632.0fi 796.81 
J4'i 7'>-l'Zll '14 lltl559S,O 7%,60 
IJU r,µ1116,19 J '.!WSC><l .60 196.)0 
1$1 7!i4 I 58.,\S 33655>..l.9$ 795.5 J 
1st ,,,111 &l H6S.80.9S 794.53 
1$1 7940119 .76 JJGS,159.50 79JJl2 
154 1'1,!0U;&S 336S'l8l.9l 791.,0 
ISS 794018'..\4 3365523.® 7113,13 
n~ 71i.1m.S9 3J65SUJJ7 792.63 
137 7~J9'1].99 • 3J65as,_'(lg 792.• l 

,ht-f_. -.... 1'1)910.07 J365U9.511 l'Yl..l4 
'..----"lJ·•-

bffifflJI l:365~11,71 791 Ill 1, .... 839.S0 3J6Sl80.73 m.s3 
~ 3!lll ···~.G<l 3365351,67 7&1.71 

_lli!I 

~

• )~ 38 316$)23,16 7&.Ll,6 
:!)1 .l9 1J635$8.l>9 110.44 

"h' 

:,;:-..:.:.. 

.•·"o/ 
'It #' 

L,,, It ~'"' ~ 
S.Ne, 

11:ullng_ (X> Niu'lhln: (\f .Et,w:dian 
(m) 

164 7'D774cil Jl65227.K7 7TT.(,11 
l65 793810.~7 136519.5".01 774,7? 
166 7918-li.flT lJ65j64,1J 773,12 
167 711ltto.M ll~SJ~!JO 7ll,61 
168 793907,04 13650~j,S$ 772.8,1 
169 79:19 I 0'. 17 '.i.165a3J.il8 772,69 
170 7<U90•hf3· l3t.4981i;40 771.lle, 
11 J 793893:il:1 1364935,58 770.98" 
112 7'llS79.~~ 1i64M87,il0 '71ll.15 
rn 7'})849.90 llMl!H.37 769;39 
174 7'13829.'M J;l/!4t0L,78 76~,61 
171 793838.71! lJ(,47S4o9i 7Glt.M 
17~ 793866.62 JJ(i-1711.42- 7uT44 
177 79JK96A4 336-167il.01 7G""..51 
118 793SHJ,49 336-162(;,Sl 76M_8 
179 793111U7 3:.:o~tH57lti/8 761.10 
180 19~359.31_ 336451).6.l 759.50 
1$1 1938Sll.6~ J36'141!2.39 7S9:t6 
11'2 793&71,78 :Ulill4JS.91 758,76 
131 1~;X90.l6 136~387,94 1$_6,JQ 
IM 79;191[,73 1364313.25 7,505$ 
185 7113914.78 JJ6429l,71 1~a.~1; 
186 79J89~Q 3364249,) I ?$4.2R. 
187 19.3873,:il 336-l?Q4,S2 7Y.!i6E 
IX$ 79-383$.lS ;315~ 169J11 7.53.J,I 
IS? 7.93808,~ 3..'6-1-130.3~ 752.&9 
l'IO 7937g,i,J$ JJMQR/i:43 152.7J 
191 70,3768,16 DMOJ9.29 15_:u9 
19l 7YJN~.41 33~3995.42 752.J6 
193 793719,13 Jl639.S..17 751.27 
1!14 7~3MV,Q6 JJ6,n2.~, 75 I 04 
19i 79lMS-.93 336JS90,~~ 1$1.00 
2bl 791369.4, 3J6loS2.37 6'~6,72 

-
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j J ,) l •7 • •~ O --., ) .... "' .... .... ,-, · ,, I- ., ; , ,. ,1 • • I l 

• 
100 y.,., llfl. PolnlJ 

1.cn:Jl.nk IA'lt l!•nk 
S.Nu.. 

f.:,slinJ 1.,X) Norihin~('') 
K.l~li~·n S.No. 

~g(XJ f\urlhing CV) 
f:Jtw\lllott 

Im\ I.ml 
1~7 1'13»-.91 .iJa!S76,ll 750,60 110 7?2211.~ :JJ6:JSSS,49 110.0I 
19! 79J5l)full il@S74JT 130.2K l31 7921~.12 lJ6:JS63.17 709.SI 
129 79J.uo.n il§S&'f9.75 749JI 232 7921.17,68 3,363518.S'.l 708.83 
2/l\l ,'Jj-W9.2Ji l)ul~.lb 7~S.6l 1JJ 79W6S.24 3J6:JS79.61 1os.a6 
~01 :X,.ll&i] 3l6.13filA1 142.91 214 i920??.63 33633(,Q.46 707,9.8 
~()! "l9llUAU llfil$6U1 'H:!.18 235 791979.22 3363"5»,01 707.Sl 
lO) "l91271.-17 DS&5ll.2? 140.21 236 N1?446fj J363300,76 706.92 
lOJ 19) >-15. 7j llG:\QlO,ll 7,ill .n1 791924.-40 3363455,19 704.SJ 
lQi 72.llH.1? l.163116X,29 Til.lti l38 7919I3,l!O Jl6340Ml 103.65 
:M 7'Ul'l<.JO :il6l998J(l. n11q 239 1919n,n :J)63JS7,9ll 703.21 
llJl 191 lljJ:S 1llil!ISI ~l 736.lt 240 '79'194ff..~ 116331:S.88 703.18 
2l!l mll'lLl7 .;;6:1.9<~ 7H.8l 241 '191935-ZI 3%3282.0! 702.2.9 m N)~ljl) ~jll,.:l 7!4.1:?. 14? 1j2n12.1s lJ6llo\0,42 ifl0:o7 
!10 19199~'>8 ll(,)9;t,..-O 7.11,ll'i ?_~;! i'/102\1.7] J3~J19:W7 699, 7 I 
llJ 192'ill40 l;6l907.n. 73UI.I 244 mllQ41I l36314S:74 697:&a 
212 "192911i 14 ;;,~sn.:ill 71A'.l(I l~:f 791Will,1U 336'l 110,9f t,%,6,J 
21) '1'9"..sn.•4 3;163~SL!l4 'l?.1.57 ~.16 7911i23.'17 :U6l0&9.5S 695.lll 
lJd '19:!8lU! 3363$1&.f'~ n.1.5!1 :!.H 7918~1.40 lJil3064Jil 6\l'l.66 
lJS '1928!!2 ts Jl637SlUll 1!l3t 141 '791842. T:) Dlill!l~.42 69J.5i 
lltl ;0111012 >J637•1U~ nw ~◄9 'M1til5.49 1361996.14 691.31 
2J7 7927!!7.57 l36l717 14 7.!• I I 2$0 ,,,1so;M Jj62?49,98 692.07 
211t 19~1...16 1;63698.61 1'...2.01 1$1 1P I 71!l.S2. 3J6l9!!S.W 691.45 
l l•i 19.U.:6. I 0 ll6llll>! 9J 1'.2J\ 11 2.1: 701751 I~ U6llto7.25 690.9.?. 
1:?fJ 1926J~.ll5 13636:m..tt J.!0.4l lSl 1?l7ld.J!S JJ6lS:12.U b<J0.91 
111 -:9U,!l'>.J? '136l).74,14 71q_75 l~ 191!l"Ji;l;(I D6:1797,l<f 69(1.8>! = "Nl'-514,;6 l)M5,l.69 1U.?S 25$ 79164Ql4 JJ6l7CJO.~ 689.0Q m I '19".s~2.91 336:!Slll,.W 7 I l5<f 19160$-32 l36l727.u7 68B.$? t?~ ?9"--49~..i4 00414$7 F, II.I' JS) 

~
. 7'1S7iJ,7Q Jl6Ui94.90 M7.◄l ?2.~ 7'>2,U7.IU 13UU6.08 ·.".l' ...... .. ~ ~ 191Sl5,71) 336'.Ui7U5 667,1-7 _,s -2:W 79' .. WUll '.336l➔ 9 $.,,tll' l Z.l!il' I I .ll( ~ .. 1!114115.6$ 136:!MS.29 68/l,91 221 70?.lSl.)O llililltL~ : 11.N '· \ 7;;; .IIW'l1 •M~$ JJ626103 086.H~ ni '1(12.JIJ7 -~; i36JS36, :~w"" u.~ _i;n,11,1D1> 72 JJ62S8124 68,\,81 

19S 7'JO(lll;l6 ;lru11 £;.rl: _, ! 121:,, 11sgm.3~ 316197l73 M6,8G 
~ ~ -!j~;,~ :- , • {'< ,:. - -·- -~-. - - ' ••h'• . .:. ~ .. r:, .·-0) -r/·• .. .,_ .i:: •••• ·....._ ,, 

✓/ '\ ......... \ ~) 

,•1., ~/-' 

LcO llunk 
S..No. 

.E.on!n~ t() Nijrlhl11g fY Rlc,•,ufon 
tiu1 

263 791321.11) llG2i5CL2.4 l;!i6A9 
26J 791?7l.07' 1362.i7(U4 ~6.4J 
26S 791248,02 136261 l,58 6t(~l1 
2M 791209.~l ll626>il.$9 686.11 
267 19l!olSI J;ili26S4 .4 s 61fj.9(1 
268 191111.n H626lll~ 6115.3.8 
269 79l073.S7 3 l ll24/)~ , fUJ 6llill 
270 7910U4i 3362.SSJl.lS 613.90 
271 191003S4 ]3~-1$.111 693.8.1 
2;1 1909$4.ll n~N~S (.t.1.ti 
27l 790940.17 .3362468.35 682-73 
174 79(1')11.SS .33!>t4~.611 ~.l7 
27,S 7')0R83,S/J .tl(,ll9'1..U 682.23 
27~ 190~~-1>4 )362349 .91) 1>82.19 
i7·7 7908'2.4 8(i nm10.6a 6111.7.l 
27~ 790791.8'1 .!3~2:!.T.i.6,1 6111-4 I 
279 74ll7S 1.26 3-62,14•1,65 118,1.J l 
'2110 7$0710.@ 336221:5~ 6110.lil 
281 '19ll67 t.80 l36ll~,69 680J7 
282 'i90629.JJ 311(,21(1!)..IJ; rn.11.z 
213 ;9b584J:i llfi2l38.40 6n.1s 
28'4 79053$.87 lJ62J 17,50 675.~g 
lijj 790493.Bi, J362Jlt/o~I 675,83 
266 7904.W.JI 3 3 620!12.ll7 e-15,71 
23·1 790J!IS,l I lJ6W84.l I (i7$$ti 
1R3 19034\1,l? 336211)(),71 Ci'IS.n 
i~t 7'Hl301.9t 33621 ·~ 4'1 Ci'IS, IV 
2QO 7?02Sl.74 J.1~212'1,Z!I 674,8) 
2v·1 790203.53 33~2133.tl? 674.81 
2Q2 71m I 5'1.1\~ 3JG21"3A7 6"1<1,80 
291 7'lll I 07.3 I l3621S').$2 67~.37 
l!M 7'lt10G I.OS lJGll7~J7 6U.:9. 
l6J 7i7347.Gl 3)6ISS6,98 607.:?9 
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' 

S.X.o. 

256 
291 
;m 
39:1 
lOO 
JOI 
)OJ 

103 

~ 
305 
306 
,307 
301f 
~ 
)10 m 
)fl 

,11 
)I~ 

ill:. 
>lo 
ll'f ,,. 
ll~ 
3211 
F-~ 
3'1 

l'.!J m 
~-~ =-1.M. 
;~r 
J~1 

... 

100 Ym BFI. Pulms , 
Left llanlr IAll Battk 

1. • Elo\lnlk>n S. l'i "- . l::l°""lio'n 
E•.rluii(X) f•rthme(\I) fml 1:!mtng-(X) Northlng,CV) Im! 

189981.4-~ i:S6?..238.8U 670.49 329 ilt865J:W 3361943.18 iW..80 , 
78~93/,.10 

1 
'JJ622~6.66 667.72 330 188611.0S· 33619i9.!i2 (>-tMCf 1 

n988K,5~ 3362266.17 li61.-&1 JJI -7•,o84,93 3361891.20 64>.Z~, 
7198/IO.OO l3622iill 66i.ll9 m 1811560$8 3J6t847.70 644,til 
78979il>l ':!J6'WII.U 1m4Jlj lll 78'545;~7 3J61~JQa~ 1;4<:.50 1 

7S97.&.l.25 :tlW-02.911 t:.Sl.54 . :i~ 7St5J9.l4 '33617SUG ii3V:oo· 
·;os969S:28 336'..311,81 661.BR :r.is 11!852659 )J6J703':6& o.lif.10 
789641).SJ Jj62Jn.QO &SU~ )36 1~501.X? J361660.l6 637,QS 
11i%11.n J36228".s4 65&.~·s m t .. 466,91 ,Ju1,62S .. 11 a,4.w 1 
?89'89.~l .r.61.2~4.00 6$7...18 138 731l4U>l< 3J6lollti,'S9 -63~:19 

1 789549.99 llll221J.20 65717 l39 788377.9<1 33613~0.11 631,'7 ., 
78~5116.90 ll(IZl88..16 655:!17 3-10 ~8330.40 33GIS'64.!11 ,6S1 .53 
1S»;9.S2 3362-ll!3,7•1 655.94 3-11 78B;l8Ui4 l36l55Q,l8 6Jl .4~ 
~ISM 3Jo2212:.J8 655'.lll .l-l2 7882)3.~7 311,1539.W 6i!36 
'IS9181,77 3l6124~.45 654.30 343- ffil8'~7 3361.51!.~6 6:?9.~S 
7893Q4.33 l361lsU.II 633.29 34<1 7&11131,~6 llfif519.01 fi?l/11 , 
7B9JO!IO? 336lW.:50 6-52..1!6 JU 711!10492~ H6lst\700 6U.78 ·1 
78?25) 9! 33ii2247.3l 6$1.lil 3"6 78'BIU9.lil 3J61S03.2l 618~ 1 

7192~43 33621"'410 li51.ll 347 7~798,9.!)0 SJ6l~/JG6'S 616.l/2 , 
7~111-3 IS l3~211l9.I? t.SO.t\l .J4B 7\17114jl.41 3361~12,ga 61S.7j I 
719IS7 ltl JJ6lU6.!iJ 6~.il 34$1 18iil9T.1~ 3)61SJ6.~ otJ,44 1 

71Yl28~ :IJ62ll6.<16 11119.95 351l 787~~ 3361S51,4> 611,ll , 
7891157,11!1 ll6Wl.1S 6'1UO 351 7h'7~07,~9 H61S71C,611 612.71 I 
1iwo11,,9;- JJ(JI0-14.11 6'19.u ;;s2 m1ft.n 336rS7MG 01 us , 
1'9~'1.16" 3:i6l007.87 6'19.ll lil 71i77W.J7 llGfS!i? 13 610.63 , 
?i;9004:2l I .ufalllll:90 Mil.OS JS.. 787~44 ll6rSS0.48 6 llLSl I 
7ll~.66j 3l~064.§JI ~:45:- ~___JSS 7a9'6t?.8l ]J61~!Ji4 6l0.5I 1 

18892.i.69 ~J6lll~.7J 711?~~83 3361614 ~ I 610,39 
1888'/:B.53 131$ f\111,~ :J~l6 IS 6'l 610.1 s 
7USl9.95 3)62 711'/1170.33 336HHS.Jj! o09.7l 
?lll!7M JO H 7ll74!1l.55 :;:;61611,S'l 609.~ll 
1U7'!l SS l3 7117'87.ll/ )J6US<i.'l'l tliJSill 
~l1S6 ~8 _ JJ "':':""'-'~~___, 15-4'19-!.JlO Jl60,H\i,7l 577S~ 

"'J, • t· ,:... ·., • 

•• / - •• ·.~ /'>-. ~ 
• I, ~ ••-"1..f.. 

r • V - .... •• \- . .I ...... .. -
:t 

·' I t } ...... • '. 
". 'I -• 

• , 

• 
l•l\..8:uik 

S,No. 
&:ullng (Xl Non'ltl11~,(Y Ehwattun 

rrn) 
362 787313,38· 3361521.1' 6(i7.21 
363 787277.76 vll14fiG.26 007.d$ 
:)()Ll. 787147.01 33!il447.50 Ga~.s1 
365 78;72,17.56 136140T,60 (i(J6.$4 
3(i6 787181.&Z 336137.2. 77 6(iil.oi 
l6.7 787145.i'.!.-33~331i;,o 6(i5;n 
368 787111.liS. 13~301.11 60.S,)9 
369 787079,31 jJ511(,l,64 r,05 •4-
}10 787043.\13 • ~lii1m:3;; G04..69 
371 737JJ0!.58 3161'1!16,46 603.88 
372- 786961.74 l;liil l 7;1,06 60l Iii 
373 78611 li!.27 3361173.~4 602-7/i 
37~ 78686~.Zl ;1361190.24 6U2.31) 
]15 786812.-11 33Qi:209.9'l 6112.24 
376 786773.21 Ii611l3,9$ 6!;11,58 
377 78672~.98 3361252.04 G!H..38 
318 7866&;;.17 l,1~1272.02- li()DS 
379 Til6634.4~'. ~l(iJ.283. l'(, li00,02 
380 'iSlSS8SA3 336t••IJ.A9 59'l.18 
381 71W;l6.!2g 3:l6J.Z!i7,S5 599,f,5 
.>82 11(~81,11 :iofd2~9,3S 19~..JI 
183 111()'4 L-Or, 1)61270,11() 198.92 
38~ 1B6J~S:44 l3tllZ44.U ~9s.io 
385 n6l~' lli' l3~12lli.di .59'8.,1 
386 7863(14.75 131,1210.7/i S9ll.l•l 
187 786l6' .. 27 13611$5;08 597.'.13 
388 1~62'15.14 3311'l 17/J.:JS S97~1 
:;au 186 l6tl,9S 136,J 161,711 596.S~ 
39(1 786117,61 136 II $S ,33 >~6,d5 
391 7e(ill75,62 1361130,06 59G.:!7 
l')',L 711,jOn.90 ll~l 11)5,.t I $95.111 
lOl 7U'J?l.1.f 3361()75.33 $9~.H5 
ijSO mJli.n 3360001.~ !i515 .t7 
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' I L,r, Bnok 
S. No. 

Elluln;CX) Nurthina CY} 
e:tcvadon 

lm1 
J95 78S930.65 J360m,0J 3'i,1.5K 
!?1> 7115902,20 J360li,&no 'S92,S7 
397 1J1Srn.84 33i;(Jil JG.81 592.t;ri 
)98 18Sl49.98 3360871..9.!. m,Q9 
39? 785139,83 l360&2S.3ti 31JUI> 
lfOO 78SS24.K6 J360778.0I 191.46 
401 78580l.17 33®7J~6, :i9!1,ll 
-l02 1'5185.00 33606"87.ll ~14.79 
'ffil n5761.26 Jl600ll.H 589,51 
-m-1 ru~o6s 3l605-J7,U 5S!l,&2 
~ 7~:1119.3S lJ61HS' 'OJ 5&1c.QI) 
J~ r ru6a&-10 3160511,76 58'1.~9 . 
~07 7SS6611l 3:&0JlL)S 587.ii 
401 ,~622..-40 3J61U,1• 11 5865.1 
4~ m,ru2 3lbQ.11:U6 585 __ :; 
~ Ill 1K5~.S8 3360384.39 S8HiS 
411 nsWJ,O!I 3%03~<,.n 585,0I 
~12 laS<!l-,ll.99 33001115.:}9 58~. l!l 
~ll "735448. ',l J 33&0261JJ7 5&:l,67 
~,➔ 1l!SJ1l.85 Jlllll!l1 S(o su ~s ~,. 7l!S17:l.JI llG0?04.4S 581.MS 
~1~ ilS3'.?-l2! 1.160 I 9U.IIII 51!1.SO 
~17 11!1:!To>.l 7 9J(i0t770S 591,19 
~15 7ffl29,lll ,1601,s.61 581.~ 
419 itil&l11 rn,o 147,ll SSO.lR 
~20 7SS1ll.45 JJ~I.U20 m.s; 
411 78!0!2.,J, J:l60 I iU'I 579.()6 
➔ .. -· 715«.ll.6:! l1601~" S7t.S<J 
421 71.g,H.~ \16011).~5 .s,11_ .. ,,. 
.-i.t 734~35,fil 336()10&'/l . ,.~~ ' . 
4?5 ~119 3l601UA$' ~..s';.(.16 
4'!t, 13~8:Jl.0'1 3.16{/ I 24,$'l ..-s,u,,i 
"v~ -u1110.10 3J5f,7S1N_~ SS2.c>il. 

., .. , 

JOU Y.crr Hl1LPolnt.; 

1,,n&nk 
s.~..-.. 

El,u11ng \XJ tfortl1ina.!Yl 

"111( 11147'.S.66 Jl6011il 40 
~29 11H11%.19 )li>OJ69.~ 
4l0 1346'16.59-)360174.70 
-IJ I 784598.m 316016747 
~J2 7&tt49.2J 336() 11J1C.ll 
433 i845Ql.l~ 336;)181 J(i 
434' 711-1453:M 3J60194.~l 
~)j 78#21,\ll 33(,Qn!JSS 
-311 76-\3&9_1,J 3.llm.67,34 
~31 '18-1.lil.4 llfi03ftfl.71i 
.,ng 'lll-l309.Q.I 336())•4.So 
-09 'IK426&.6T HbQ3S3 .• 4 
,14() ™223.&.1 336!)3»-n 
1-11 78-1174.Sl H61ll79.51 
+t:? n.4124.69 l36ll37S;S~ 
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!ll'.~ ~¥'rip ,pt~, 
~ 6. (1) ~ •r~IS:il•r qtfi.,~,~ ~;,/; ~ ~ 1'R ~ ~ aff. 

~ ~ <il4 ~ 'lj~ a.nm 'il\J i.lj<t,MUI ~ I 

'(2) .ira ~ Ui~ilil~ 'iJlnlm (1) ~ ~ ~ ~· ~ 'Iii 

~lff~~~1111~'ffl'3o°l1'3"fit-.nq;f 
.lmf,-s-l ffll. ~ ~ s '<ill'~. ~ ~ ~ ~ 

~ rt. ~ -ti 'liTiS ~ 'it, aqq'r>f' ~ ,soil~"' vnfa';f 1f; 

W<fll ~-i, <liffmv,J 111T ~ TI'l!ffl ~ I 

(3) il'r<I ~ si,fil.,,,~. ~ (2} ~ ~ 'llfiirn' ~ ~· ~ 

~t ;ii)l,9~ ffuR ~trill 

~ <Jll' ~ s. ;lff ~1"0! !IIRll'(,I ll 41'.4lll ~ Sll f.'lflm 'ffl'TAI 111 ~ ~ 

~ Pl~~= ~-,ii~ 11,; ~ 'f'I ffiT ~ J! r A--~ 
(\Ii)~ G!hfurr .~ il!'ffTRr fWt ,ft~ 1R JmI ~ ~·····--t,!.-~ 
~ ~ -);lR ~ 'ff'!. -=ut'I. ~ .... ..._ ' 

• r,:; "'!•,~,..;~ .. « \ 
/'Ill) ~ lim.. ~ ~ ~ ~ illl ~ ~" 

0 • c!fr • ~ 
<'fllldi~ ~ ~. .:::. • ~ J ,illl<: f 

--" ~.Rl'9-1lb.-1t Jl/~~"l _- ' 
M) 'ifit ~: 4:·•.. . .•' 
(u) ~ s lfiT '3Tfl.!11'/ (z) if ~ ~ .i1fi!F-tf1un~~-P~Y-~' 

1a1)wai1 ..-~ W'!m'" ~ ,,uam ... <li11f 'ill'vll, .,, • • 

Mml!f.mrot$~ 'fl'CI.II ~ 'lQ\ ~ /mil "IT.mn ~ 

~ 'tlti <Jm'I, i!m 1ll wre -.i,) ~ "tit mpt, ~ 'WI .rh 

~ ~I flirf.l ~ tf,JT : 
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~ ~ fii> "i)'il "!$'~ Jtfmftil't 151' wri ~ ~ al'Wl1 

i1iT ~ ~ wl ~ ~ ~ (\',1~'1),fj c;\'I ~ ~ ~ 

-i; ~) ~ ~ -cir.,~ Ql~i>itfl \lfUill 11iJt 3i"l 31f.)..;1:fl t11 

~ f,1fm W .\' mrr-i.~ mr-,, f<mft iftlrc "1 ~ 111 ~ 

l1T'J1111'm--itlllR"l11 

\lin'Rt:fl<m ~ 1. (1) «l'l'<f '!~\ii"i ~ ~·~ f-\fl'ffl <\I'll'</~ fatl>r ~ 'P 

~~ffii 

Im ~ffl' 

* "'GI:!' 'ffilllR 1$ 
1ffl11I -.,Ir i:mrorr 

~1d1S1Plos ~ 

4\, 

9. 

llifi:l'Q_d ·<li'lf 3Fll 311il10tfl. ~ 11m 5 Vi ar£l'A l'1l>ift ~ ~ 

lm'l f.l;1Jl t. ij~ ~ <t; 'l,11' ~ ~ -qi j41'Rt'i 1'I WQ' 'til'r 

f.i; ~ ~t li, v.fl ,jil ;f; lilllfl ~ \'illnllJlff ili'I ~ 

' ffl ~ ~ ilil!R tr 1Tlfl ~ ;fi} Q<IP<irt1 r$'11N 1l aht ~ 
~ ~ ~ if lira" ~ S1i~4,1f1 Ill ~ ~ lll~i@ 

;l!hro ~ ~ faAt.:i11 ~ ~ '8<'161< w ~ li1m" 

-mwrr, 
{2) \J'!il:l'<r (1) i; il1f:ii!'! .siPcJ1111i'I lffl fflf?iitacJ ~ ~ .lfN ml 

'11Tf!ffl 1l1 -fffl' ~,it ~ ~ ~ "'l'fl'lloHJ ~ <mt oh 

<IR. ".J~ 'ffltlT ufT ~I 

ti 
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4'«11~GI. "lift mvfl~ ~ ~ 1IJlJ ~ ~\II ~•¢t ;,:t 

~ ~ ~ ft w m:!lfil ~ «q illWl llf®r,lQo 

t. fa~~~~~ 'ff'!m lffa-r!'f,jpfffl ~~ 

~ illl<lfti!Q i:f wmrl i'fiiTl1 I 

10. (1) ~ l'.lliiffl. <iii' tITTT 9 >'j ~ t114\,sf"i,t; '<i_il'l1 q ~F'l~><a 

qfM\111311 ~ 11f.1~-,;i1 Ill A4¼l•1f ~ gftr ~ ClivlJ 'U'l!tlT ir. 
1T\'IN!! ii '->lfll,tJ_f\'il Ji llclMi➔ ·qlr liN\11 'it 'fl1'r ~ '61 ~ 

11! ~ allt~' '311~ <,qbfilfo 1!ffit ~ ®r ~ ~ ~ 
~ 31failiAj, lit ;i;ffim l1l'f ~ I 

(2) s!Qfldl,1 IJiklllllil ~ ~ -. lffiiii'! lll'if' qfle\"<ilf ..wlm"ff! f.mif 
~ 'fl ~ wt ~ ~ ~ 'iif w. ~ ;i\',-~ 
im ~gu., ;Jllfffl llt1"I ~ 1B <ii llffll<t wain IR f.mR 
lWITI 

~) ~ ~~ IIJRl,t;tf\, ~ 9 ~ 'JIIW~ (3) ii ~ ~ ~ 
Wl<f ~ ~ ~ 'lN{lrll •IW W.W.. ilff 3rnflm <lli'TI I 

'Wlill ~ 1f>T 11, (1) 'ffiiil fflclfR. 1Jl;J ~ ~ llfl Nlitt 'l'l ~ 1'1¥! lit 
lllf.ltiiQ Wtmt (°t-:f all q~i:,/i ~ ~ qf"la({~ ~, 1l'IT ~~ ttl. ~ 

~,'Jll~Rl 

;;mh1't 1 

(,) v-1'11 m'1lm ~ ~ alR ~h mi 11ra ~ WSl3I wiliT 

~ ~' ult?! ~ lfl ~ .Jf· ~~ 'al ~ ~ ~ 

am ~ mt urro1ft 1 

(5) ~ rj~ llli.r.m), ~- ll1l>R wfilta tit w.11 W 'lAfh-11 ,am 
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qftll<l!li/ ~ ~ ~ "f1'if't!-. lr,af q~ti,,q <fit~ ill ~ 

~W"ifJT11T'l~~I 

(6} 'a!IEJI~• (5) ~ <'ll"<lPl ~ 'lfll ~"' $ tlRiti1l1-: \ffl ~ 1?i" 

~<!jj~qjjfi a;)-~ '*' ~ ~ ~ <nl ~ ;;rr ~ ~ 
~ ~ ~ ~ ~ wmr-~ ~&!<If ii ~ ~ tilil . .;;..,, 

~ fimn ll!fll I 

~<fi'if 
-.J;; '3Jiil "It aq~j il>L~ !l! fll.f◄'l 

'O'ij~ '>i 'iflflf 12. (1) ufi!T ~ •m<ffl\1 ·11ll ~ '&llilii'f gt \ilRf flff fll<l"1f\c# ~. 

~ ,i; 11mla ~ • ~ li1 • ~ ~ ~ ,!f ~ arr:; -.;r-im <ill a!'§~I ifi1' 1fM ltiT-f 

~ ct,~ -q -.rra: ffc:r-lT if ·••~Rltfl ilffl~ 1I1 ~ ~ 
ail•f~llllf' t. 1!l;'i' ,~ 'ffla1t'll ·ii. «4/Ei"!tl•U 1ml' 1lf ff. ~ 

~ ~. f.,J-t;'I ~ fimlr Qjfl1 t a1l1 ~ ~ at ~ 

l!l'l'~a?ty~~~-w~-

'""l' ,.,~ ffi; t<t ~ li> ~ ~ -in ~~Q'ij, !ffi1 I! 

$ ~<i!lfr illf~.,t V<liTff'f ~~'ii t>J m.i .f.l 

~ di lffi!Ti'{ v'Tffr ,lfl q!\ l.'lJ'Wft, 

Gil aNN<l ~ ~ ~f.r. ~. ·l!lffl ~ fmim 1' f.l;;fl Wf m 

rM .§Q 11'1 'ilWl"' (1) lll ;JlQA ~ qi 11q1.-i•t en ~ 

ai~ii""'' .lf AA~ llfi'I~ !lll'l1ll ~ ~ 'Wl1 I 

(i,) 'ilfrt -.h wfii, lffi/: ~- 111li)¥1~ ill) IJ.1!\a'ITTI ~ ~'11 ~<1 

3111W a.: Q R ~'ft Tf!fflilRr 3IN"I .lif l!rtl1l • 
~ mi ·~ yr,r mtt ~ 1'P1 ~fff/ Vllml!m m1 l<f 

qnT * ~•~ Tj~fi:) -'!~ 1!fr-J l/; Fc;!1; ~ ,ti ft.IQ 

arm~ 1',''«Jl ~ ~ ~ ~mvi sn!rlai,4'1 ~ ~ li1lif m 
111\ ~ ~ !io ~ mr if!IEl(d~ liJ "TI'iR ~ ttl~ ~ 'ii-lJMI 
-rt'f 1lmTi t ~ arr/rfnr ~ '51't<fl'4" 1'>'1 m Tr$ ~. ~ Ulf 

~~ f.lru1 tm;lTT ~ 1llil qRit'llci ll'l'f'<'rd ,,; 'lol"1 ~ t 
1ft t I 
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~ 13., ~ '1i1i ~ 1-lm I<~ <I>"\ \lc«iFl~ (1) $ !l1l1R 1!11 .ifs¢<.11 ~ 

~f"11c!1e Wll '1f \'l;ftT" ~tiHt1111"4 f&f-,Fcfae f?\4-d.f -llr~ 'ffiif * 
14f<fifJ.i5 ~ TffAf/lls awai 11T <t,1<1IF-an ~ ~ ilr ~ ll'>1 

~v>..il tmll:! ,- . 

~) ~ 'fl. ut1 lf[q' ~ ~ 1T<ll-~ ~· wtirr, 111 ~ .f; ~ 11 

<4ftliji'f WI ~ ~fill,("1 41Md:d 1'_ \ID ~ ~ W<ff ffl tilR7 

a."tl 

~ ~ {lll) $ ~ fu Rm ~· m!ffl "1'i vcir,1; f<i'-1 i, lroi. 
~-<mr-l OOR!il ~ ~ t, t:,11 'l4f ~ ~ '1f.t it ~ I 

ammm-i-m 1◄. (1) ~ ~ ~ f~ ~ l'll li'ffl ~llffl~ f¥im 

161 :till!., ~ ~ :fr 31Ma\R1 ~ ffill iii. vi! fct;' filmf' ~ ~ 
:.lif21U1il ffl ~ ~ .>1~f.tu,1 <$ ~ i61~4tff!o1 ~ ~ ~ 

~'!lfq:tURt~lZffiR'r<ff, ftiWl~"1 ~t:<lf~tn'lfill 

,l{IMQ' ~ ltiT gfikigan ~ t. 1lll' l!\ilR 'ffl'b ~ ~ 

~ '(<fldJf.'I •111 ~llf I 

~ 

-

~) .~ If-Riff! <Iii ·~ ll>1 ltil ~ 11< ~ ~ ,m amra ti 
0i4i)Rffl iffl im!T ~I -ilrf ~ ~ ~ ~ 'If ~ ~ 

~ cnt4di~ ~ ,t,"\ ~ j 

16. (1) ;ilJV llftif.fi.1 Pi~ifil~ "a\ fflr.ttilU ~ ~ ~ ~ illflllf ~ 

m£Rir it. ~ ~ .r<nl filf.twa IF! 'R'(J..it➔t l!'I ~ '1'r. """ 
~ 'lfl1 ~ ~ •.ftl:'ll ;rn lll~ 11.11 ~ ~ ~ Rim 
m,Q' lmJ;R 1ITTl ~ ·F-lflt6 fiiftll f,lrur vm} . 

'!~<Jg l\ll ~ ~~~ ~llnl mJ 1(1!1UA 

~ ~ f.1i .llfi\Mlf51 ffl!llll fmfl <l>NQfltl) ,ffll 1lli 'll!llT UI 

.. ~ r,\ ~ ~ ~ 11!\ l:,l<'IIQfil lit ~ qq ~ al1fiN 

~ finlR llR 'Wli'TI I 

(2) .~ftl-1 ~<l>I~. al'llt'lttff lft1 ~ 'll!T gfila<jilfi :irctm 1l'llT'I 

~ ifltf'RITT\~~~l!I<~ -;;ng~~ 

~ ~ ro~~mi ~ !"'11 i 
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1'1). (1) 'Gffl' m.T -15 ~ ~ ifflf 31,fu;i iflff 11ft 'iJ'l1i t. 'lfflf-'Wllf ~ 
1ll'lf Q~'JUj ll!ffi"<Srfi W ~ ~ \i1'ftr <If i!if/lq1~ ~ 

'®m . .:11'm1«11lr m:m-~ ~ ~ <f; !lli'r,:;f'flll' ~ i(i,M:iOi 

~~ ffi,:ll! djl-041~-0fcf!I WloW'illT~~ ~ 

'4~~ 'llffiilli'l~'W ll!'wrii ~ 

Cl"i]'.~f\);'~~111'1~~9,"!Rlv-!l'<l~ 

'G!Fl·~ ~ ~ ~ 3!flt~<li 'It! 1T'lTlfl ij\'fWTl I 

(2) ~ ~. ~ ~ u,mi~ ~ ~ -,n-~-ti ~~ 'ii 
~ ""' lJm) if 'fi"l41( l!ii mtcr a(lfffl ~ ~ ~ ,mt 
~ ~ ·~ -;;iw,n, ~ ~ ~- w ~ ~ 

im,r ·*I 

-¥21Jll- 9! 

lift\¥'< 

~ ~ ~ 11. (1) lit~ ~.lft >It ~ ~ ~· ~ ~ ~ i1i,d.,,ci11q '111 "~ .ti 
. ~ t'-l ~ ~i 1fR ~ 'lfQT 1n ~ ~ 'TI! ali1,lf.l,t,.; i:jl; 

-~ ~ ~ ~ acRl<ilffln. ~ vr R.!=u>t <ti trm'ITff 

~"If fll,-.fl ~ ~ .m'' ¥'"'" grnr tit llT ~ 11o Vfl lITTl"1R 
ii) ~ lffl ~ 1$T'll. ;ii) ~ ~ J1fi)M1J'I, 11194 (Rm 

iJ!~PIQ'I ~ 01 Tift 189'1) 111\ ilRl ZI ~ Z4 ~ 3llft'1 ~if~ 

,Ifil -ir~ ~ i5"fl lJ.c'l' «it~ <i aRR 1' ~ "ti!! llPn .1/1 
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~'fl• lilln., ta. -(1} • - • <t>'l 1ffiT' 11 1!1i ~ s#fle,e•-.:i«r ~ '1l'f'IJ t. ~ 
3'1.ll"ffoR ~ ~~ "'' li.~'1. ~ mfcl.r' ~ t. ~ ~ 
Gll@l'<"I' im'rtfR 1f' ~¢«~«• ]!ii ~ ~ ~ ~ ~ 15l'!fdmif it- :.ijtir 

<l'!f ~ Jitli:i<t,t~ i;m. ~ w~i: at®ira ~ ~ 
·'(2) ~ f<l;.fr~R ,f; ~ -it,,·,w ~ ~ ~ ~"uir 

;m-,~ll!!Ul4i 'film ,_ 
(<fl} UNI-17 ~._;;a't;;-ftti:~ lira"~ ~ .:tft!: 

(if> )mi'IIR l'{1l ~~ arf.ln111 "· ~ ~ ftnm,t wr ,$1 

u11,➔a;tft 31'".airr ~ lllillr'·wm 1. w'lfvl'f G1<MN•1 im. 

JtffiP!•fo· (.tm) t,n- • 

~~f.l;-~lf~~~'il"ll'~-~~ 

~ 'lflll ~ il"l<fi"R '1lf • •~ "l'lvll ~ llm llliflilJ<I 

~~~"-~Ii;~~~-~~ iilfUlTll 

~r.rl1fu (ani,;I}, 20. (1) tmr 1e Cll't li!4EIM' (2) ii~~ qfu)!lot 141faa,~ J; armi ii 

i;- - ~ ~ ~ 'fl ~. i- .allror'iITTl ffiiO "fflltiR' ~ ~ 
~ ll~ "q'tl ~/!>'Fl 'il\l -~ 'iJ,nl .r,ffl:, 1rfl ~ 

p11'i)11L" ~. ~ ffilll' ~ I 
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1ffiT 20--it ~ 
31TWfffl~ 
fllvttt~<IIT 
~~ 

111fQ411~df ~ 

,uf«ldl 

~f,jt-qq ~ 

~ "ll<llHU 

l!ft~-.t~ 
~ Ailii-il<( 8i'ff 

(2) ~ (1) 16 wfR ~ tfl ~,\ ;i.'R-~ "· 'Off 'Mff ~ 
~ ~ ~ <!if .1<i.>l'1I ~ ~ '$\' ~ 'it lfm~-tf ~ .;, 
~frmlr~r 

~) ~ lffiT ~-~ f,!sil ;rp ~-; a;, Pllfi!M ~ {lftl ~ f,/,1JT 

~.vrr~.t'lwc), 

21, (1) tfR1" ~~~<lo~ ·111) ~ ~ ~. l~ (ar..ful 

~ ffl> 05 ri 1.908) ~ ~ 141 15 ~ il>,,t.,,~dj 

,wr5ff .:;rm-rrr oov ~lq'if -~ "'To\ if ~ ~Afii<t ~ 1E 

~ ~ ll'lhm ~ .:qlcJl614 <Iii tl~cJ'f llll !1lftTr i!i1 

~, 

22. 

(2) il?f.t.:;cr;i ffil' mnf ll<",t;R ~ -~ f.lflffl ~ ~ a!"II ~ 

;">1fq1Jltff • 1f/l fl!:~~ q,q fitaR lffl') ffllJ ~ ~ 'Wit I 

~ 21 ~ 31Eft;r ~ A:lflrc;t "'414161<1 ~ ~ ~ lill if 
!;1¢1'11' ifMrt 

URI \8 ~ ~ (!) ~ - ~ llfm!R ~ IITTl 111 iS1 
iTilelRr (2) ~ am'tof affir.t~u t ~ ~- w m ~« <11~f)iufq it 

~ aRl' 20 ~ ~ ~ ~ f.mrr WilT t 'm i.iflQili1fi ff; 

fil~ ~ t/lrJf'!t <Ire$ ~ lllfilq,ttJ t:m ~ ~ ~ 

~-m vITTl'1T ~~ ~ l!lml 'R ~ ~ 3!Rif.ta.,, 1694 ~ 
<>1i'q~Q•1 W 01, lftl 189-4) 1(11 Ul1l 3l 'a 3!i lfl ~ aJ1l ~ I 

-mr- 'flRf 

uni~..: l6 'l'tlll?t~ RT;\~• 

M 11N ~ in~. ~ 31filf.'iaw ~ uqu.Jf di ~ ~ i,; 

N ~ al~ :l'lfir-nilt 115) 11>'1"4 <1ir4 ~UT~ i!ll:'i:u 

-g-~· lffl ~ ~a $ ~ ~ RIM-.: ~ ,KJV_ ~ ~ 

~ t ~41. ,Ill 1fll ~ ~ GI~ ~ lllTl! ~ ~ 
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1IT1( qAi\;.•i is. 

lll~llii~ ~ll'ht; 

~~'II 
~.,;imllf llPII 

~,q~~•I 

Ill~.~ 

;sili)q11~rif 1111' 

•~m 

20. 

~~rr1 

'2) ~ ~ 1Jl ..iRli!'Hl. 'iW<jlil (1) ;J; ~ .. ~. ~ <it ~ 
~ q~-JOj ,mmi;ifJ * ~ 1liJ qrA"I ~ :if fil'l1ia ffilT t 
m v.r q~.,l"I suiiJ.,,rf'I ~ wd 1ffW ffl?Tl ~ ~ ~ 

<l"cWll1 

(s}~ ~itirtrl !n'~ffil'~ ERi*~ ~mir~= 

t,n J<n'l'i ~ :<illijffjifl ~ ~,fll ~ lj1liTtlT -ii; ~ it~ 

f.l;Qr,'Nft G!Tttfl I 

~~ 

~ 

,mf 1ft ~ ~· ~ Jll~i!ilq'\ 4il lll ~ * l:W -11 

~ -~ 11~ Qi~.,;,~ lR ~•d~<I f.iRfi ~ 111T f-lffi m 
~, ~ t. ~ f3l1l tJt{ ~ ~ f.u~ ~ ~ 

~- 1860. ~"la 41fflf:ia11 ~o ..s ~ 1860) llll' ~ ,86 * 
<infr-1 ~ flh-m t I 

~ q1q~ A'tlii<ii,~ ~ ~ ~r.nm ,1; 3lUl-f Jrrfi'l,fi<a, .lRl 

*<IITTI ~ 1l'f'hnt lrmfrtl il"1; ~ ,ano (~ ~ 
'fll! -'~ 11'1 18<i0) ~ l{r<l 2~ '$ ~f-t,,fa oiW ~ ~ il!IJl:li 1 

(1) «iii 1ft CIR. 31i;w,v1-1 ~ ~ fb~ ~- ~ ~ ~ ,fi 
ifll1 >111 ~ l'fl ;!!~f.inm m ~ ~ ~ ml f.m ~ 
~ .t, ~ 'i '¾1\'114"td<11 1'i'\' 11'1ft· ii. lll llfr vlA'r a!Tllftn, 

Iii. ~lvtl ~ ~ flITTfi Jlf~ ~Vllll ?ll1'ir ;f; ~ ~ ~ 

'fllf;,ft, W ~ ~~!lff $ "1tfi;; f<lml >it m\ffl 111T ~ lll 

~ 'ii ~ ~1 'lrt« ~ ~ it I 
~ ~.u,~ ~il!fl ~ ~ 11;( 7iF :f.lzf: ~ 

l;J ~<I ~ ffi" ~ 1flUfTW f.mi'I jdllfll'i iJ C!iRIII ~ 'ffilffl 

ii - ;rtf tlf ~ uff lfl orfi>~ llT ffl ~'Ut=I ~ 
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,m ~ 1ft f.rll"ff 'UT ~ ~ ~ -if ~~lQ'l.ti,. 11\1 "'*-~ 
'llT'lt,~ u!r-iT armflrcf ~ I 

~ a,1f4lf."t,pl <ti ;F~ ~ ~ ~ ~ ~ <lilm. 

1973 (~ ~f.riro ffll 2 ri w•) Yi 'd'{ii/tin flfa 1' ~ 
fi);i2 ~ I 

~ ..q14f<'!li ;J,1 ~ llT-1 'ill A'Nil~oi. !?iP;(fl\n cm lll o.! 

q. w1,Sa16) "il'WI <f.J ailecnf~qt ~ ~ Q "'~~u'l ffll l1! 

~ 3!f:l\':l cir ... 4A&l:ijUJ ~ 31WT ~~ ~ illlildl◄il Jlffl 

~ ~ m-<J;R ffil ~· r.rfmf ~ fciroi "TRJJ ~. PtmrA«. 
f.lf':i"<lif f.miJ l;!f-iT ~ Ri!'ff •Is cfil44i~ fll;-zn-\llTilT o:rirfmf ~ ( 

31;1, (1) ~ l'l'{lJ;l',, l,'ll ~ ~ S.Jli.i19'1 .fi ifil<li◄4'1 ~ ~ 'I 

'ii~•il ·i:'RT F,ft!:l ~ ~ I 

~) ftrolr 1ii'I! ii ~ \lllir-fll 1ffl <ljlQcj,{\r tR ~ U--ml ~ 
~ til f.twu tf f.rz;;1fARlin ~ ~ ;jfT lf;f;ii :-

(If;) 111:6 ffi; ~ :tirt • ;;r~ 'Rl ~-

(l!l) W ll\'i;i ol'N flfi'l ~ llm 20 ~ ~ ~ ~ 

ufWn ~ ~ ~- ~ ~ 311~.;.,Y ;i;J ffl«il'<"I ffli'.qi 

'\ifl'itiTJ; oil! 

M) ~arm~.~ Mff ~'iffl'ff g) m ~ ~• 
;) ~ a,~ w, ~ T-fml 1llr-t 'm'l1' VRllf; f.wit 1l"illl' ;:;iA .t 

1!ll1' ttfflfflV 14 -~ "!!It~ ~ * ll'll> m 11'1 111 ~ mr.-
1¥ e\ 11'W' !%m wit>n "1!1!!1 'GqiJlffl ~ 111 ~ mr if U'l'ff 
fltr f.'rtR "f ~ '1mf ffl ch\ltillq <11'.11~ f.ril;; ~ ~ 

:fi1J 'II ll'lmfl !!fl"lr tn f!l'll'tl~<1 ii OIN'TI fflllfll ~ ~ 
'dQl"'\1~91 tll Oll~oi<flc"I ;Ill ~ ~ ;t, ~ 'llf if 1lf1 1Tll1 

~ <lffl ct)~~ llt~ ll"ilW..rcl! ffr.lrg'\1 i1R lS' 

ffi/1 $' :inmr-t ~ 11,d ~ ~ \?ffl ~ -If ~ ,Jqlifi,Of .i; 

~ 'ffr'li'! th vnm t ffln ~ ~ lq ~ t 1 
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• 
flmf"I ;if!'( ~ S1, (1) \!tl'(ld4 '""' ~ <fA4'JIOI &Uli4\'1, 2012 ~ ;ffi ~ 

faRJrunm tr 
'2) ti"fl f.mFI ~ ~ ~ ~. ;Si!i1 .J!Jll~i 15 ~ ~ "JJt iJl\i <Im 

VI ibli4r4 l;'I; -31filf.'la-1 , 'iti .,.,...,41 ,sq.,'lif il ami"I 1li'l l!l 

~~I 

No. 31/lOCXVl(SY2C)l.,)/'2012 
Oi/11)(( o,,/lradu{I, J8n!@IY 28, 20!! 

t:mlf!OaTJ(;ll!I 

~ 

ln pl.lrsuanec of the provii.ions of Clause (J) of Arriclu 14~ 01 lhe 

ConstiluLior, of India, the Governor ls pleased 10 order lhc publicot1on of th!! 

lollowing 6h~)ish tronslatlon of 'The 'Urtar:akhand Flood P-lain Zoninl? Act • 
• 

2012· (/\dhi'nlyam Snnkltyn 07 of 2013). 

As P:isscd by 1.he Uuarnl<band Ltl/;islative J\S~ombl~· and assented lO 

by the Governor on 24 Jan43ry, 20 I 3. 
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lJl' Palh P~li9an Cirtle JO !?OU! lD cd~ 

11~=• ~ dstmia betl,<'t!l multl~ po,Tls an Im gouna 

le,glh: 

Sfio-:11: ... 1Blio'I Fro!iie 
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