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~ BEFORE HON'BLE NATIONAL GREEN TRIBUNAL PRINCIPAL 
BENCH, NEW DELHI 

OA NO 477/2022
 

In re:
 
"1 ..
-j:'RAJENDER GANGSARI ...Applicant 

VERSUS 

STATE OF UTIARAKHAND & ORS ..Respondents. 

INDEX 

S.no Particulars I Page no" 
1. Additional Reply by way of affidavit on behalf 1-:0/ 

lof respondent. No 7, District Magistrate, 
I_ Dehradun, Uttarakhand. 

2. I Annexure A 5~7 
I Copy of the order dated 19.03.2024 

1---­

3. Annexure B
 
Copy of the order dated 08.08.2024
 CS-9 

1-­

Annexure C4. /0 r/~Copy of the order dated 20.11.2024 
Annexure D 

I Copy of the draft notification dated 19.11.2024 
5. 

/3-/{, ~ 
along with the details of the area covered by 
the notification and methodology adopted for 
marking flood plain zone I 

6. Annexure E 
~...______ L-Qopy of the image showing distance ~ 

Hi~cll!1.' 
ANJALI RAJPUT 

Advocate 
Chambar No. 136. New lawYers Chambers~ (totC. Setalwad Block). supreme court of India. 

New Delhl.110001 Mobile: 9811777368 
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In re: 

RAJENDER GANGSARI 

VERSUS 

STATE OF UTTARAKHAND & ORS .'.Respondents. 

ADITIONAL REPLY BY WAY OF AFFIDAVIT ON BEHALF OF 
RESPONDENT NO 7, DISTRICT MAGISTRATE, DEHRADUN IN 

'" COMPLIANE OF THE ORDER DATED 20.11.2024. 
Most respectfully showeth: 

I Savin Bansal aged about 40 years s / 0 Sh Shashi Bansal., 
presently posted as district magistrate, Dehradun, Uttarakhand, do 
hereby solemnly affirm on oath and state as under:­

1. That in my above mentioned official capacity, I am acquainted 
with the facts and circumstances of the present matter, and I 
am fully competent to file present additional reply by way of 
affidavit. 

2. That the above mentioned matter was listed before the Hon'ble
 
Tribunal multiple times and on 19.03.2024 and the hon'ble
 
tribunal was please to pass the following order:
 

"4. In view of the facts and circumstances of the case 
respondent no. 1is directed to take requisite steps for 
notifying Flood Plain Zone of all therivers in the State of 
Uttarakhand Flood Plain Zone of which has notbeen 
notified so far including Aasan River and file action taken 
reportwithin three months by enlail at judicial-ngt@J.:Jov. in 
preferably in theform of searchable PDF/OCR supported 
PDF and not in the form of Image PDF.. .. 

That the copy of the order is annexed herewith as 
Annexure A 

IXu<~\,,... ". . ~'\\ 
1/ * 1;) . ~a) 

1,/,,~/ j tn. llt'f!flt:ena.'N.'A... 1 

·if~~. ......' j -ro,.' ,tj.", llG ~ * •. ·qvOL"~J. Ift0 •. ,i' l"iey ~O' " ""Ie "'"",
i t.::.>\", ~. "!)91{)1j()~~.
V{" \. '"-'fJhrq OiJi)' " '~ 
'-\ .' ""':Q..., '." ,,'If
\', ·..lI;( ,'~~ .", .... '.-l

\;'·;~:(:~t~:)· 
.; ......_... 
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I	 L 
1 ~ 3. That thereafter the case was again listed for 08.08.2024 and 
) 

the counsels sought some time to argue the matter. That the 
copy of the order is Annexed herewith as Annexure B. 

4.	 That the above mentioned matter was listed before the Hon'ble 
Tribunal on 20.11.2024 and the hon'ble tribunal was please to 
pass the following order: 

"2. Learned Counsel appearing for Respondents No.1, 3 and '7 
has submitted that a draft notification has been issued by the 
Irrigation Department, State of Uttarakhand under section 8 of 
Uttarakhand Barh Maidan .ParikshetranAdhiniam, 2012 for 
demarcation/ regulation of the flood plains of River Asan from 

" Bhatta Fall to Asan Barrage (about 53 kilometers length). She 
is directed to file a copy of the notification with a supporting 
affidavit disclosing the full details of the area covered by the 
said notification along with the methodology that has been 
adopted for demarcation of the flood plain and also disclosing 
if the river Asan is covered by the Ganga Rejuvenation Order 
2016 and if yes, if the demarcati~on is in terms of the said 
notification. Let the affidavit to this effect be placed on record 
within 10 days. 

'® 
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_ adopted for marking flood plain zone is annexed herewith as 
ANNEXURED. 

7.	 That it is pertinent to mention that River Asan is tributary of River 
Yamuna and as per Ganga rejuvenation Notification 2016 clause 3: 

"(ze)tributaries of River Ganga" means those rivers or 
streams which flow into River Ganga and includes 
Yamuna River, Son River, Mahananda River, Kosi River, 
Gandak River, Ghaghara River and Mahakali River and 
their tributariesor such other rivers which National Council 
for Rejuvenation Protection and Management of River 
Ganga may, by notification, specify for the purposes of this 
Order. " 

"­
That as per the above defil;1ition River Asan being tributary of 

river Yamuna is also Sub tributary of river ganga. 
8.	 It is submitted that Flood Planning of river Aasan is done as per 

Uttarakhand Flood Planning Zone Act 2012. As per MoEF& CC 
notification no 3187(A) Dated 07.10.2016 point no 3(JE) specifies 
instructions for flood plain demarcation of River Ganga and its 
Tributaries. That 3(1) of the said notification states that: 

(((l}jlood plain" means such area of River Ganga or its 
tributaries which comes under water on either side of it due 
tojloods corresponding to its greatest jlow or with a jlood of 
frequency once in hundred years;" 

9.	 It is submitted here that as per Report Of Executive Engineer 
Irrigation Division, Vikasnagar dated 28-11-2024. It is informed 
that Shishambada waste processing plant is located on the right 
bank of river Asan at a distance about 152 m from 100 years flood 
Frequency line of flood plain zoning. The ramsar site of Asan 
wetland conservation site is located at a distance of about 23.5 
kilometre from the Shishambada waste processing plant. Copy of 
the image showing Distance is ANNEXURE E 

10.	 That the present Additional reply by of affidavit in compliance 
of directions passed by this Hon'hIe Tribunal is being filed on 
behalf of District Magistrate, Dehradun, Uttarakhand for kind 
perusal of this Han'hIe Tribunal. 

~
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~* :lj~ 11. In View of the facts and circumstances as explained
 
.' hereinabove sincere efforts are taken by the state of Uttarakhand in
 
~ compliance of the directions passes by this Hon'ble Tribunal.
 
t~
 
,::! ~ 
~j 

:1 Deponent 
;.; 
~~1 
" 
:~ 

VERIFICATION 

I SAVIN BANSAL, District Magistrate, Dehradun, Uttarakhand do 
hereby verify that the contents of this affidavit are true and correct 
to the best of my knowledge' and belief. No part of this affidavit is 
false and nothing material has been concealed therefrom. 

Verified at Dehradun on this 6Qj)ay of January 2025. 

(w~~~-
.-­

Identified by
1'4\\1'\ Vo.Lh\1..'"\\1 

t:>.~.c.(!,) 

t:::>e.Yi'fqc:\U ~ 

W 
I.~ 

mfirl~'·~' :., ~1~Qm t:'l,c(-r"') f!j0 by r7 
...._.'"..... ~...,~~"u.I-,,~ ·lPl[fr.g-~YI 
'JS I~~,",;'~··"!·~(l C:. ' .. A1"' , I I l",= .~IJ,~~ n·· ..t'Q·Jd':r.t.~·t'.t\JVtl Y y 

)ehrndun on ~••~...... ~1/. 

~ IOiJ I) C::> C) fy--­
K.'" Ilo~~~ll~.,~L./i\.pll\~' ~ ~J

1111. '-' .'-IV1o.,' r#\....,l Ir\ 
A.dvOcSt~ & Not'.' ~.'f. ~~i'lf'dduft 
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Item NO.2	 (Court No.2) 

BEFORE THE NATIONAL GREEN TRIBUNAL 
PRINCIPAL BENCH, NEW DELHI. 

(Through Physical Hearing with Hybrid VC Option) 

Original Application No.477/2022 

Rajender Gangsari '.	 ...Applicant 

Versus 

State of Uttarakhand & Ors.	 ... Respondents 

Date of hearing:	 19.03.2024 

CORAM: HON'BLE MR. JUSTICE ARUN KUMAR TYAGI, JUDICIAL MEMBER. 
HON'BLE DR. AFROZ AHMAD, EXPERT MEMBER. 

Applicant:	 Mr. Gaurav Kumar Bansal Advocate for Applicant. 

Respondents:	 Mr. Kaushal Gautam, AAG, Ms. Snehpreet Kaur and 
Ms. Vanshika Singh Advocates for Respondents No.1, 
2,3,5 & 7. 
Mr. Mukesh Verma Advocate for respondent no. 6. 
Dr. Aman Rab, Advocate for respo~dent no. 4.
 
Mr. Gaurav Kumar, Municipal Commissioner,
 
Dehradun.
 

..~.~~~ 

>~:;~~:rlication is registered based on a letter petition received by Post. 

f/xm..,u.. rm'1 . .. ' ·\'.l...~laBh ii\uJ l'.1<'< \~	 ORDER 
:;.~x.,:, ,::d' .~ite r'::'~: " .\ ~~:>.. ,Ii110;;; ;'.:;'" ;'
~". ~lilti Dun, l.h;:;";jVide order dated 18.01.2024 the Commissioner, Municipal 
~(~*:', "-~,' '.," r',~{~:::~~I? . 
·~.~k~~poration, Dehradun was directed to submit Action Taken Report by 

the Municipal Corporation, Dehradun indicating the steps taken at the 

ground level by the Municipal Corporation, Dehradun in last six months 

0tJ
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O. A. No. 477/2022 Rajender GangsariVs. 
State of Uttarakhand & Ors. 

~ 

-2­

2. In compliance thereof affidavit has been filed by respondent no. 4­

Commissioner, Municipal Corporation, Dehradun vide email dated 

23.02.2024. 

3. In view of the serious nature and magnitude of the environmentci1 

questions involved in the Present case, we consider it appropriate to have 

the assistance of some Advocate as amicus curie to assist this Tribunal 

in just and fair adjudication of the questions involved. Accordingly, Mr. 

Gaurav Agarwal, Advocate (Enrollment No. UP/B03872/2009) is 

appointed as amicus curie to assist this Tribunal in just and fair 

adjudication of the questions involved. The Uttarakhand Pollution 

Control Board (UKPCB) shall pay honorarium of Rs. 50,000/- to the 

amicus curie within one month and also bear incidental expenses related 

to the transportation/ documentation/ photography/ videography etc. to 

be incurred by the amicus curie within one month of the submission of 

the bill out of the amount of environmental compens~tionlying deposited 

with it. 

4. In view of the facts and circumstances of the case respondent no. 1 

is directed to take requisite steps for notifying Flood Plain Zone of all the 

rivers in the State of Uttarakhand Flood Plain Zone of which has not 

,~:c;;;:...~~:::,;.,::~een notified so far including Aasan River and file action taken report 
A'~ "f' .~ .. ;., 

;..,{~;...).,..L:~'~~thiP. three months by email at judicial-ngt@gov-in preferably in the 
I. I 'h ~ ",,"'.,.. "m Ui"ffil!p I~; \. •. .
{(f~l ,\ J. .... rl. \j?rrf1;~of searchable PDF/OCR supported PDF and not In the form of 
t.~:.\\ r·~.~9.!~f).~ ,,{~;\!o:;: )!:~ ;/
\ "j- f<lol'ir", Dun. ,;... ' 

~\:Z~i7!~Sttl 
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O. A. No. 477/2022 Rajender GangsariVs. 
State of Uttarakhand & Ors. 

~ 
-3­

Government of Uttarakhand, Principal Secretary, Environment and 

Forests, Government of Uttarakhand and Principal Secretary, Urban 

Development, Government of Uttarakhand and Commissioner, Municipal 

Corporation, Dehradun physically or through VC on the next date of 

hearing to be essential for producing there1evant record and assisting 

this Tribunal in just and 'proper adjudication of the questions involved in 

the case. Accordingly they are directed to remain present before this 

Tribunal on that date with the relevant record. 

7. A copy of this order be forwarded to Chief Secretary, Government 

of Uttarakhand, Principal Secretary, Environment and Forests, 

Government of Uttarakhand and Principal Secretary, Urban 

Development, Government of Uttarakharid, Commissioner, Municipal 

Corporation, Dehradun and Mr. Gaurav Agarwal, Advocate (Enrollment 

No. UP/B03872/2009) by email requisite compliance. 

Arun Kumar Tyagi, JM 

Dr.Mroz Ahmad, EM 

March 19th, 2024 
AG 

oYS
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.. Item No. 10 Court No.1 

BEFORE THE NATIONAL GREEN TRIBUNAL
 
PRINCIPAL BENCH, NEW DELHI
 

Original Application No. 477/2022 
(IA No 327/2024) 

Rajender Gangsari Applicant 

". 
Versus 

State of Dttarakhand & Ors. Respondent(s) 

Date of hearing: 08.08.2024 

CORAM: 

Applicant: 

Respondent: 

HON'BLE MR. JUSTICE PRAKASH SHRIVASTAVA, CHAIRPERSON 
HON'BLE MR. JUSTICE ARUN KUMAR TYAGI, JUDICIAL MEMBER 
HON'BLE DR. A. SENTHIL VEL, EXPERT MEMBER 

Mr. Gaurav Kumar Bansal (Through VC), Ms. Nandita Bansal, Ms.
 
Chandrika Upadhyaya & Ms. Ishita Sagar, Advs.
 

Mr. Mukesh Verma & Ms. Vatsala Tripathi, Advs. for UKPCB
 
Ms. Anjali Rajput, Adv. for R - 1, 3, 5 & 7
 
Mr. Gaurav Kumar, Adv. for Municipal Commissioner, Dehradun
 
Mr. Manish Kumar, Mr. Piyush Kaushik & Ms. Aparajita Jha, Adv. with
 
Dr. Avinash Khanna (Chief Health Officer)
 
Dr. Aman Rab & Ms. Sunidhi Sah, Adv. for Respondent No.4 with Mr.
 
Nitesh Kumar Jha, Secretary, Urban Development, Mr. Gaurav Kumar,
 
Municipal Commissioner, Dehradun and Ms, Kahkashan Naseem,
 
Additional Secretary, Environment, State of Uttarakhand (Through VC)
 

ORDER 

1. IA No. 327/2024 has been filed by the Applicant. The prayer made 

in the IA does not survive because in the meanwhile there is a change in 

the Bench. Hence, 

dismissed. 

-~-=--~ 
no order on the IA is required which is accor..~.~~.€~~~~.".::; 

'r ..... , \ 
l 

/t / '1-. ('Km. ,.ila..Btl.ati}o,'
I .-" Advo\:;;)t<; 

o' 

. 
I,! l,.i... /hI"'" i 
.\-~ R~~.!~{f.-o9Iv· ,i.,'t : 
~ •;~~\. gehm Otm. 0 . ­.d­2. Learned Counsel for the Applicant seeks time to argue the m~·t..e~>~:,;::. 

~ .....; /rr'~·~ '>:. 
0 ,.tf1'lt, ::-... ~ ~,1. ..,;~/ 

~ ....::-.:;;:;..--:~",p. 
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..	 relevant information relating to the time bound plan for clearing the 

legacy waste, the funds for that purpose and details of action plan as also 

similar details for clearing daily generated waste and for taking care of 

contamination of the groundwater. 

4. The above details may be placed on record by the concerned 

authority also by way of s~parate affidavit within 4 weeks . 
., 

5. Parties will be at liberty to complete the pleadings in the 

meanwhile. 

6. List on 20.11.2024. 

Prakash Shrivastava, CP 

Arun Kumar Tyagi, JM 

Dr. A. Senthil Vel, EM 

August	 08, 2024 
Original Application No. 477/2022 
(IA No 327/2024) 
DV 

~ 
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Item No. 08	 Court No.1 

BEFORE THE NATIONAL GREEN TRIBUNAL 
PRINCIPAL BENCH, NEW DELHI 

Original Application No. 477/2022 

Rajender Gangsari Applicant 

Versus 

State of Dttarakhand & Or5. Respondent(s) 

Date ofhearing: 20.11.2024 

CORAM:	 HON'BLE MR. JUSTICE PRAKASH SHRIVASTAVA, CHAIRPERSON 
HON'BLE MR. JUSTICE ARUN KUMAR TYAGI, JUDICIAL MEMBER 
HON'BLE DR. A. SENTHIL VEL, EXPERT MEMBER 

Applicant:	 Mr. Gaurav Kumar Bansal, Ms. Nandita Bansal, Ms. Chandrika 
Upadhyaya & Ms. Komal Sharma, Advs. for Applicant 

Mr. Gaurav Aganval & Mr. Sarthak Kalra, Advs. (Amicus Curiae) 

Respondents:	 Ms. Anjali Rajput, Adv. for R - 1,3 & 7 with Mr. Jaipal Singh, HOD, Mr. 
Sanjay Raj, S.E, Irrigation Department 
Mr. Manish Kumar, Mr. Rohit Dhiman, Mr. Piyush Kaushik & Ms. 
Aparajita Jha, Advs. with Mr. Gaurav Kumar, Municipal Commissio~::t:t~~~.. 
Nagar Nigam Dehradun /7/0 l,-:-,~>( & 
Ms. Vatsala Tripathi, Adv. for Mr. Mukesh Verma, Adv. for UKPCr..:~ l''-~ 
(Through VC) 1/ '/ . . I'<'

II ot ''{roo umnffi· . ~ . 'l. r\iI. i A,..J'/OLkJh, ".::-:,
••:~; ~.,oll."ni:t.:·

ORDER	 ".\ :-~~ rt~}~o.·O";\1 A':;'-:, 
.. "fI/.. ',,~,"''''' Dun. . . 
" '.,?, 'm)1 """ 

~
,". (,

,~. ... .... ,.
\.', . '.. .~.' .....,	 ~ '!7~' / 

1. A letter has been circulated by the Counsel for the Uttar~~iriti~J1':'~~~/": 
-....::".~""::-='"": -~ 

Pollution Control Board seeking adjournment on the personal ground. A 

prayer for short adjournment has also been made by the Counsel for the 

Applicant. 

2. Learned Counsel appearing for Respondents No.1, 3 and 7 has 

submitted that a draft notification has been issued by. the Irrigation 

t!J
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~ ... ~ II 
supporting affidavit disclosing the full details of the area covered by the 

said notification along with the methodology that has been adopted for 

demarcation of the flood plain and also disclosing if the river Asan is 

covered by the Ganga Rejuvenation Order 2016 and if yes, if the 

demarcation is in terms of the said notification. Let the affidavit to this 

effect be placed on record within 10 days. 

" 
3. Learned Counsel for Respondent No.4 has pointed out that in 

terms of the previous direction, the affidavit dated 14.11.2024 has been 

filed. 

4. It will be open to the Applicant and all the concerned parties to file 

response/objection to the said affidavit within 10 days. 

5. Learned Counsel for Respondent No. 4 has submitted that the 

legacy waste (estimated to be 4.2 lakh MT) will be cleared/remediated 

within 20 months and this timeline has already been disclosed in the 

affidavit dated 14.11.2024. He has also submitted that the contract in 

this regard has already been awarded and work will commence after the 

mobilization of resources within one month. 

:/' -::.:·~;.-;.:::.t, ::';::;,~~. ~ ... 

6. In view of the above statement, further personal appearano:l,Geth~~'.(~"'t.\'\\ 
/(~ ';'iI'~~".\.(I{~"'\\ 
II . ,n,. l' ~. . . . . . . . , vn II" ; "\ " CommISSIOner, MUnICIpal CorporatIOn, Dehradun IS exempted. :'~)' ~ . ," :Jrj:p",,,,, . 

:,~,',;::l\~~~!; ·:',;~~~~%;~ff'j;;~;' J 
'\ ,',', .All:'l:-i ,},m /!,~,. 

7. Respondents No.1, 3 and 7 will also clarify in the affida:~t,:.~it~·t4~.~-~:~~;~~.:.·'l>/•, '"1~'f <, " ~ - ,/
"~<. '. 'J ! F',: ':.;:­

waste processing plant under consideration falls within the flood plai'~'8f~~~'" 

river Asan and also if it falls within the Ramsar Site of Asan Wetland 

&
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8. Respondent No.4 is directed to file a further affidavit disclosing t~e 

details of the manner of remediation of the legacy waste and disposal of 

inert etc. and the current level of waste generation and gap in processing. 

9. List on 07.03.2025. 

Prakash Shrivastava, CP 
'--

Arun Kumar Tyagi, JM 

Dr. A. Senthil Vel, EM 

November 20, 2024 
Original Application No.477/2022 
dv.. 

1b
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:~'<iiOj"1l ~'Lc'l:II:-1f41 /n-02-2024-06 (50)/2024, "m."i;Cb 13 "iC=P4o<, 7024 

S't-<·· 
\3ctNI~°'5 ~ ~ ~~ ~-2012 cff aRrfu \iJY"jCJG ~5xl1j II amFr 

~ c5 ~ ftB ~ tJITc;r ~ affi:A" ~ {ctFf ~ 53.00 fm"o"4To {WI~I~) 
(Jq) 3lNA ~ cff <WIT GCT tR 25 ~ (~) ~ arrcJfSr qft. ~ -if ~ qffi 

~~ cnr 1'4q,<°1 I 

~ (pROffiBITED) aBf1'Clft 3ljfL'4)-01 

'iF"! q~ ~~, diNfl cl ~~ IDlT 1~-g'1Cbcl 11icr 

:wo 
~o 

~ 

1<rrcT 
~ 

~CfiT~ ~~wqr «Tm 
~ 
~ 

iffi9 ifGrrr ,,"'.' -. 11 
1m"~~-

lffCl/1ftS141 cl (~o it) 
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~, .Gt;:l~'t{ '~6'«Sj~ d6'{flclrncbj41n·f~ ~ IDlf/1j):urrM5\9~ ",. ',' .' . ", .,' 
, , 

... ':.... ,~... ,;.~.,iffii' . ,':iIio .~/ ~~.~ , ~Ttf['~~!"11~'em" 

.qRm~ol:~,'·~~o TfTCT~ ~ ~ :. ';',
,1iffr/~iijtt/' , ' . " ,

'lft'?ti:p~ to·~' 

'.2 71 3 54 6 
-82 ~. 83. J3.loft 6-11. 1009 44.510 I;' 

84, 83. ~ 

93 . ~.2. -
" 

~-1CP 0.1600102 

-94 co . J!,)uft -33. 0.1620979 

-96 CO .l!.)ufi -34. 0.2020921 

-96 ~ J3.lufi -35. 0.4040955 

-108 "if6. ~-3 955 0.0820 

-1097. ~-3 0.1200955 

-96 "if ~-38. 909 0.2020 
-9, 96 'Ef ~-3 893 0.2020 
-97 CO ~-3 0.202010. 957 

-97 ~ ~-311. 926 0.1480 
-98 CO J>Toft-3 926 0.014012. 

-99 c#t 62 1.59813. J3f0Tt-3 
-101 ~-1 Cf) 0.20014. 904 

-103 ~ ~-3 0.20215. 994 

-104 etr 0.198J>luft-316. 1001 

-105 etr ~-3 951 0.36017. 

-108 cnr18, 0.162-WJfi-3 934 

- 0.200108 Clft. ~-3 95519. 
109c#t 

-110 c#t 0.133JJ.Toft-320. &92 

-112 0.103~-3 93221. 

-182 etr 0.202~-3 95322. 

- 0.251183 ctT ~-3 99223. 

- 0.063184 ctT 894~-324. I£OT 
I'" .,- 0.042189 982~-325. IJ *Iv.......... t 

0.101177 902Wfr- 326. , 'Ad:'u..I 
\ ~ ~.No;.{)g~- 0.075180 ~-3 93327. \\ .' '\\ l;)Ch;",...: 

- 0.082 '~ 'r:~",,"202 cB1' ~-3 133 3TIft28. ~~'c!<~· , 
'~ "T'M'~'l ,;- 0.050S))ufi-1 Cf)203 81429. .... '"... ..::;o;.-.;.-~~~~ ....:.. 

- 0.050~-1 Cf) 17520030. 
n1"~".I"\n ""~mnT_A20.4 c5T -31 

, 
" 

, ,
 
" .
 

.' 

"':' 

I • 

,", 

. 
~~ 

·,atia .'* ,,:ate ~~
 1I(J215l 
'~. ~"'.;'~'" 

t::{~ 
'r" 

~ 

~
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lj[
 
32. 201 ~-1 133 0.070 

,~ 205 ~ ~-1 175 ~ 0.300 ~~:~ 

34. 206 Cl5t ~-1 101 3i1~ 0.236 

35. 207 mT ~-1 483 ~ 0.320 

36. 20B ~-4CP 1003 0.304 

37. 209,210, ~-1 340 0.040 
212 ~ 

38. 213 ~-1 I 360 ~ I 0.0524 

39. 211 ~ ~-1 I 33 ~ I 0.080 

40. 221 ~-1 I 563 ~ I 0.100 

41. 228 cGr s}Tofr-1 I 439 I 0.200 

42. 229 cGr ~-1 I 440 3ITR I 0.593 

43. ­ 230 

44. 

45. 224 ,225, I - I .Quft-1 I 796, 733 1.579 
226 227 ~ 

46. 238, 239~ r - I -" - ~-3 I --390-~ 2.589 

47. 340"fr341,! - "I --~-3 I 985 0.800 
342 "fr 344 

(fq> 

48. 349 WlfT-1 374 0.075 

49. 240 it 245 ~-1 211 ~ 3.687 

50. 249 -WIfr-1 719 0.505 

51. 327, 328, ~-1 140 ~ 0.335 
329 

52. ~6-1 1009 

53. 80 qft 79 -WilY-3 895, 995 

54. 82 ~ ~-3 917 

55. 74 *r ~-3 965 

56. 119 ~ ~-3 918 

57. 121 "fr 123 ~-3 919, 932 

I 58. i 128, 129, I j ~-3 I 
~ 

941, 916 I I I­
130, ._-::::.' 

59. 131,135 ~-3 908, 976 

60. 137, 138 ~-3 9113rlfct 

61. 167~ 171 ~-3 897 

62. 175~ 1BO ~-3 959 ~ 

63. 183~ 189 ~-3 992-, 982 

~ 
64. 192, 193, ~-:3 251 ~ 

':"::,..'::,~::;,::.~:.,-.., . 

65. 197, 195 ~-1 640 

66. 222 ~-1 ~.d 1 ::IDf7. 

rb
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68.
 199 cB1
 -
 ~-1
 641 ~
 

69.
 329 cBT
 -
 ~-1
 370
 

70.
 332 cB1
 -
 ~-1
 586 ~
 

71.
 214, 215.
 
216ctT
 

-
 ~-1
 33
 

72.
 161 cBT
 -
 ~-1
 937
 

73.
 410ctT
 .lJ.TofT-1
 560
 

74.
 52 ctT
 .lJ.TofT-1
 627 \3lTft
 
75.
 220
 A-1
 563
 

<WT
 

- J
 

-;~-
. 

-
-

-
-

-

-


66.00 

\jF1qG ~t5'{I~, ctt5~cl f4CfjI'fl"1~I'{ c5 IDlf/1f)urr-"qCp ~ 

wO ~ ~ em ~ qft ~ 

~o /lflCr mvR" 

~ 

1 2 3 4 

1 2CfJ 5-1 

2 2~ 5-1 

3 3CfJ 5-1 

4 3~ 1-CfJ 

5 5CfJ 5-1 

6 5 ~ 1-cp 

7 5~ 1-CfJ 

8 5 Tf 6-1 

9 6 f?r 1-cp 

10 6 fq 1-cp 

11 6 f?r 1-CfJ 

12 6 f1l 1-cn 

13 TCf) 1-cp 

14 7~ 5-1 

15 8 5-1 

16 9 5-1 
I 

17 10 1-cp 
18 11cp 1-q; 

19 11~ 5-1 

20 12cp 5-1 

21 12~ 1--'cp 

22 13cp 1-cp 
23 13~ 5-1 

24 14 5-1 
-~ ... '--

Wffi ~\1I~1 ~ ~ ~q,<ul 

~"tfftaf?rurTf ~ 
~ qft lfN/ 

a1:::tlJj(il 

~o ~) 

fJ!J
 

5 

8 

6 

1.237 

3 

8 

3 

8 

4 

7 

9 

4 

3 

7 

5 

5 

8 

1.2566 

3.5095 

2.252 

1.5710 

8 0.1860 

8 1.4206 

5 
5 

8 

0.0884 
0.0460 

8 0.1100 

7 

, ..'-'"'' ... ..~/:·~L.\ .T ,>;"~ ":;'"...;~ 
;r"" ....'.\//~ >: /' -.~.t< 
, J \:-,

" ~~'''\'I'e>",,;' ,'iit]. {IrmA" I) Y 1\ 
'1 ~~'~.-If, A J 

5,">" 90l'1r"J all,, I<.~ 
\' ' ;.... .1 

5 0.2200;;, /'~''-...,. <; 

8 f<:~'::' /r'.·~' .' 

8 0.1200 

:' 'f'." ker",,:'~~~1/ 
;, •• J" \ !,' V""J~/fI1 .., 

1
a,'.t1\ 

fJ /!;~. // 
'\'.~;.:,.. '., 

~~:. ,'.' 
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mcot ·tt'Wtf2CWif'5"'Wf 

\it~qG ~5i(1$.4, d6'illtrl ~q>I'fIY1~Ii( <$ IDlf/l1Turr reqi(~i(. 

___.........
wit\i·.d~.j' 

.2.i 16cp' 6"'"""1 9 - I 
. 

...... 
.. 

28 16W .. 5-1 8 "":t~k~ 

. 29 17 1-cp 5 0.0704 
~ 13.00 

..') "I .A 

fc)(RurwO ~/ ID'ffi ~ ClI.., I ~qfr~~em ~~
 
~O
 WPR .0J1'CT qftfl:;if OJ Ti ftm:r~ 
~ 'W4 qft 1lTt1/ 

lfl?lqH;'l(to ~) 

1 2 3 4 5 76 ." 
1. 54 5053 0.1000 

2. 55 3 498 0.1600 
56cp3. 3 498 0.286 

4. 56~ 5133 
'-. 

35. 56"lf 515 

6. 57 3 515 0.1100 
7. 58 5153 0.0500 

8. 59 3 0.080525 

9. 60 3 524 0.1600 
61cp10. 6-1 530 0.0220 

1cp11. 61~ 197 

12. 62 2 480 0.2020 

63cp13. 0.10003 525 

5-114. 63~ 526 

15. 6-164 530 0.0100 

16. 65 525 0.05003 

5-117. 0.110066 526 
, 

18. 5-167 526 0.0500 

6-1 0.040019. 53068 

69cp 0.060020. 5113 

21. 69~ 6-1 530 

22. 70 511 0.14003 
~ ;:, ~O. T~ 

. ..'70.045023. 71 5113 I.~/~/C .., 
, J-yrlJ

24. 6-1 0.097072 530 'j; 'eDa)Reg.~:~l'ate 
0."

~llnra'v25. 73 5123 0.0810 ,~.~ () lin. 
{.;-, -~ -: P,. 

0.2020 ..~~:! Tl"AP.',26. 74 4953 
"-':::':::'=:-,-::-"'-' ­

27. 0.04005-175 52.6 

~
 
~ 

P. 
:. I

·'::: ,. 

®
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_______........__lIll••
IlI-·er£l~('~Jf"~~li1ttfZr'7"Y 

. , I
 

~ " 
'.' ~ 

:>­

W'2'¥lfIii.,wpeOl 9WIJ"'''k''''''''/,I.'J.LIe 

29. 77 3 510 0.1100. 
. ­

30. 78C1? 3 508 0.2500 
31. 78~ 3 510 

32. 79 2 482 0.1200 

33. 80cp 2 482 0.4450 . . 
34. 80~ 2 479 
35. 8011' 3 510 

.36. 80er 3 518 
37. 80~ 5-1 526 
38. 80T:{' 1C1? 197 
39. 80U 1C1? 372 
40. 80'\if 6-1 530 
41. 81 3 514 0.2020 

" 

42. 82C1? 6.-1 531 0.1040 
43. 82~ 6-1 530 
44. 8211' 1cn 197 
45. 83C1? 3 518 0.1810 
46. 83~ 1cn 197 
47. 8311' 1cn 372 

48. 84C1? 5-1 526 0.1290 
49. 84~ 1C1? 372 
50. 8411' 1C1? 197 

m 3.90 

5?1~qG ~5'<ISj, d6alC'l fc1CJjlfl'1~I'< * "!fTlT/1fum-~ 

"if[G'~' 
~.......,
W'ox:fo ~~J))uft- war ~G111 iffiur~/-mcr ~<PT 

)fq1R~ ~ ~~~~ 
lfItf / lfl~ Q) cl to if 

1
 2
 3
 5
 6
 7
4
 

0.045 -4441 t:r 5-3 ~.- 1397
1.
 
4441 'CP
 -0.063- 1'CP 1290
2.
 
4441 ~.
 1q) -0.845- 1123
3.
 
4441 xsr
 0.020- 1 'CP 875
 -4.
 
4441 7f
 1q) 0.077- 864
 -5.
 
4439 'CP
 . 1 co -0~t34- 1126
6.
 

4439 ~
 0.2700- 1290
1'CP ~~-; ..~~7. -' 
u..!t'-\011'CP4440
 - 0.0120 //'~~8. f,.'" ~~ 

1.12036, 113, 811.
1'CP4440
 - A7!:;. fi m.Urm:~ ia'1"';,. JI'(875
9. . 
v)

. 
te

1.073·~1075, 1123, 1290
4440
 1'CP- ,; rg:,NO::S10. • 'h.' ..• .'....,.A .,'~~ 
'ij)lr 3.660 \~~,:(t ~'2~ ~' 

~ 

\ 
I' r 

} 

':::'::-<-:- f ." r·...·!\\.'.'.·~ c'<~
\\ 

@J 
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7 

\ilo:jqq ~6'<I$.4, ctfj~cl .fclcpl~FI~I'< ~ ~1lf)urr-~&iI<ffi !;;D 
l 

~o WG itGR 'qR~ II 
,. 

~ ~cnr ~qft ~ 'G/\II'll fctcRUr 
~o /mcr >!CPR ~ ~ fum ~ qft 
~ 1Wf/ lit?I Lfj t'1 to 1l 

1 2 3.. 4 5 6 

1. 249 ~5-1 184 0.1000 -
2. 262 - ~5-1 184 0.5000 -
3. 245 cp - ~ 1 en 107 0.0540 -
4. 245 ~ - ~6-1 191 0.006 -
5. 250 ~ - ~5-1 184 0.1500 

6. 252 en - ~ 1 cp 91 0.2540 'fio"l1o~ol[('lo ~ w:rrrcm 

7. 252 ~ - .QulT 1 en 67 02060 -G<:<!-

8. 252 Tf - .QulT 1 en 134 0.0300 ~-

9. 253 en - ~ 1"$ 91 0.0430 --(fGcf-

10. 253 ~ - ~ 1 en 67 0.0910 -~-

II. 253 bf - ~ 1 en 30 0.0700 -~_. 

]2. 253 'T - ~5-1 184 O. ]460 -
13. 246 en - ~3 182 0.3080 -
14. 246 ~ - ~3 178 0.2140 -
15. 246 bf - ~ 1 en 107 0.0700 -
] 6. 246 'T - ~5-1 184 0.1080 -

]7. 247 cp - ~ 5-1 184 0.0500 -
] 8. 247 ~ - ~3 178 0.0300 -

19. 247 tl - ~ 1 cp 107 0.1200 -
20. 247 Tf - ~3 173 0.1000 -
2I. 248 Tf ~ 1 en 103 0.052 -
22. 248 en ~5-1 184 0.0330 -
23. 248 ~ ~ 1 cp 73 0.0270 -
24. 248 t1 J»ufi 1 en 134 0.03'80 -
25. 248 \S J»ufi 1 cp 107 0.1400 -

26. 244 t9 . ~1 cp 190 5.7330 -
27. 244 "Uffi1 ~ 1 cp 30 0.4929 -

28. 244 ~ 1 cp 68 0.0593 -

29. 244 ~1 cp 73 0.299 -';:':. C:. ..~ 

30. 244 (J; ~ 1 q) 103 0.0160 I.e'· ;/
'~"'/ r~·ff" .,.1 

31. 244 G ~ 1 ep- ,07 0.0930 f>'QI- hJ,'!1.. j /7.',;. ;-; 

32. 244 en ~1 cp ,08 0.6060 "';'\ ,,} r\\ .4t.. i 

33. 244 ~ ~ 1 cp 32 0.324 \~.'.:\ :t; ~ ~ ''''', ~ ." o·).;.~··" 

244 Tf111 ~ 1 cp 1.1220 
.'>:1 "'4 '.~,'"

34. 33 _ '~';'" l ,:.. ". f 
~.,,"~C-, 

35. 244 \1@r ~1m ')r: 
., 10"1 

Gb 

~~~!':{.,~ l~ , '. 

.~:(~~:\ 
>3\;S / 

');>,q~; 
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r
,.. :.;, 

36. 244 fit ~ 1 q; 41 0.0243 -
37. 244 I;l' J>lu\T 1 q; 45 1.3620 -

38. 244 ~ . J>lu\T 1q; 46 0.506 -

39. 244 ~ 1 en 55 2.7509 -
40. 254 11" J>lu\T 1 ,01 0.2670 -

41. 265 - ~5-2 185 0.6500 -
42. 260 cp ~5~1 184 0.3500 -
43. 26o-~ ~ 1 Cf) 64 0.1940 -. 
44. 26'0 ~ ~ 1 cp 134 0.1260 -

45. 260 7f ~5-2 185 0.2800 -
46. 259 Cf) WJft 5-1 184 0.4460 -

47. 259 ~ S»ufr3 175 0.0980 -
48. 255 ~ ~5~1 184 0.0090 -
49; 255 7f WJft 1 ci5 138 0.1000 -

50. 255 tT J>lulT 1 Cf) 134 0.2470 

51. 254 q; - ~5-1 184 0.6330 -

I 
.~ 22.120 

\11"14& ~5'<1'k1, d5~d 'fclCfH'fFPI,< WVflT/~ ~~16Iclg,< 

-qqio ~ ~(lJ"11 fc4cRurilRi ~GI"1 ,,'< • ..,~ 1iPI em ~~ 
.~ ~~o WPR ~~~
 

~
 

/l'JTCT 
.lfl'Q"/ lfl '54lb C'f to if 

. 5 7641 32 , 

44.4580 -6-1- 553819 \jf1. 

-0.5820- 6-1 5552. 819 11 

0.7505 -- 5-3 ~. 5473. . 819 

q:;/s 
0'.8780548 -5-3 ~.-4. 819 ~ 

0.4560 -6-1- 551819 C 5. 

0.1550 -4cp 544819 ~ -6. 

3.1500 -5-3819 q 5467. -
2.557 -5-1 5458. 819 ~. -

31', X, '0 
.~:;L;;;":'.;'"-~0.1375- . 5-1 5459529. ., ';.: T .~\ ~ 

,,;-. ~ 

0.02010... 6-1. 555-817 7f /) .~/ ~~1~ 

t
1/

~'
53.150mTT ~ 7i<m. UI.45>/.\ ~ lif , 

~A~voOafe Jc11'"' .1~ 
1\. ~~, ReQ.NoA)9101I02 J~ 

~ 

.: Dun..~h~)
O~-&l.'.~i5'(.rTT~~~''''·~~
~ 
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,

\J1'iqq ~6 "~• "35"<1$:1, d 6X"1 Ict jqCf)ltI'i~1 '< cff lJPl/1fu:m: ~tr \J1 '{"tiN Ict I r~ 
~ '<:i' 

.­
wo~o ~ ~,cm '+If4 ,CJft ~ ~tll"l ~ itqr;r tJRef?roT 1{ fcJcRvr 

/7JTCT ~ -sTofr msm ~,~~ 

~ 'iffl1 / if~ cp ~ ~o If 

7 

-
-

-

-

-
-
-
- . 
-

-

-
-
-

-

-

-
-

-
-
-

-
-

-

-

-
-

-

-
.,' ,~:~:.. ~~~,"., 

,,' .' I~) ;i 

1 2 3 4 5 6 

1. 721/3 - 6-1 388 38.1550 

2. 720 - 6-1 388 3.8850 

3. 722/1 - 6-1 388 1.064 

4. 723/1 - 6-1 388 3.2870 

5. 724/2 - \ 6-1 388 0.817 

6. 725/1 - 6-1 388 2.003 

7. 727/1 - 6-1' "­ 388 1.3920 

8. 728/1 - 6-1 388 2.782 

9. 729 - 6-1 388 1.327 

1O. 732 - 6-1 388 -

11. 733/1 - 6-1 388 -

12. 721/7 - ~3 364 0.384 

13. 721/5 - 1cp 288 0.9830 

14. 721/1 - 1 cp 117 4.6140 

15. 721/4 - 1 cp 32 0.4410 

16. 726/1 - 1cp 32 0.6480 

17. 726/2 - 1cp 117 0.5950 

18. 730/6 - 1cp 10 0.2140 

19. 730/5 - 1 cp 52 0.4700 

20. 730 lfr - 1cp 53 0.2840 

21. 730/4 - 1cp 148 0.4210 

22. 730 lfr - 1cp 187 0.2840 

23. 735/1 - 1cp 309 0.482 

24. 735/2 - ~ 
5-3~. 

383 1.1450 

25. 649 - .<»uft 6-2 390 0.008 

26. 651 - 1cp 267 1.538 

27. 651/4 - 1cp 266 0.348 

28. 651/3 - 1cp 251 0.077 

29. 651 lfr - 1cp 170 0.345 

30. 651/1 - 1cp 117 0.7800 " '''-'::::~- ~ 
,i -Jo. " - rJ)' ,

'/ //;-', " 
31. 601 - 1cp 185 0.644 r;'jl ·"!:.JJ'ABh,.' 

32. 601/2 - 1cp 301 0.040 

"
if -::~ "~.Pf! 'YvQ ... 7q)
,~ .~,., 'IJ:>L Q:--o.9/t1.~~ '} 

33. fi!=lR 1ft - 1 rk " ... ,.. f\ I'\I\~" \.9-" 

~
 
,*,)
 

...,"""2'I~ }
~/J'~~ 4·"l·f.,

"':.::-;...' '/,\ ,p.ty.". y/'@J "... -- ,\' 
. 
.'. '" . 

,,// 

l 
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f=7 r7 
"­

'Q 
, ;;" 

" .. 

34; 596 ~ - 1 cp 327 0.410 ---- -

35. 652 - 6-1 386 0.0650 -

36. 705 - 1Cf> 54 0.680 -

37. 707 - 1Cf> 108 0350 -

38. 698 - -- 1Cf> 116 0.7810 -
39. 706 - 1Cf> 108 0.178 -
40. 706 - 1Cf> 01 0.1780 -
41. 704 - 1 cp 108 0.2330 -

42. 704 - ~1 01 0.2330 

43. 703 - 6-1 386 0.032 

44. 701 - 6-1 386 0.312 

45. 702 - 6-1 386 0.057 

46. 646/2 - 6-1 388 0.447 

47. 651/3 - 6-1 388 4.966 

48. 647 - 6-1 389 0.336 

49. 700 - 1cp 54 0.198 

50. 644 - 1cp 196 0.368 

51. 643 - 1cp 186 1.360 

52. 643' - 1Cf> 304 0.462 

53. 631 - 1cp 186 0.882 

54. 633'~ - 1cp 239 0.238 

55. 633 ~ - 1Cf> 204 0.2030 

56. 634 - 1cp 127 0.236 

57. 639 - 1cp 127 0.6030 

58. 645/4 - ~1 01 0.069 

59. 698 - 1cp 116 0.781 

60. 598 - 1Cf> 86 0.340 

61. 602 - 1cp 180 0'.640 

62. 650 - 5-36. 383 0.418 

63. 648 - ~4 382 0.134 

64. 632 1ft - 1cp 226 0.039 

65, 648 lit - ~2 355 0.2020 

66. 632 ~ - 1Cf> 204 0.034 

67. 718/2 - 6-1 388 0.328 

68. 718/1 - 1Cf> 86 0.4620 
• I. < '•..;.~., 

}'0:. _~._ ......; .~~, 

'llTrr 86.980 ,I " .... 
~\')~1,/ ..<;:--...,..

.. ?' ro, ~ 

'.' •• :~'I'-,.~"_/ '1\ \. 

L -

,\ 

\\
~"q ~ it, " 

""?:A'oC;:i/:9 ~1""" i);,.' ( R!:·9.No...bJ11(Jj~('", - !':;;! j'
\: . -.AI r-.. ",.' '" !!r.~ !/
\:, ";'\ ~'C)"!.;;j 1Jun. !'.;go/ 
\\. 1''1\. /,,;~(.... ,I .
\'-.~.r........ . ~<. 'v~


Q? \~<~.~f~~~:: 
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:l 
:~ 
~ ,~ \J1~qG ~$XI5.''"l " ~:1. .' {~ . ~, mHilC'f-lq~Cf):"r.1I'ti""'~~4-1'< q5 ~Ilffurr ~ "1, , ~-rI9:t-~<fl~ 5Y~
 
,. ,­., 
;~., 
.~ 

:~ 

~~ 

.~ 

.. 
spO~O 

1 

1. 

\J1.-j qG: 

~ 

/lJTCT 
~ 

2 

~q;r 
1fCPR 

3 

~~ 
~ 

4 

~ XSI01'l1 

~ 

5 

-NIL­

~~ ''''''1 
~.~qft 

.;r 
:~~, 

~ 

fcmuri 

11N/ ~?Il6(,\ ~o ~ 
:-:" 

6 7 

~ 5xl1j, ct5~ &I-faCf) I'tFi41'< ~ mlf1-q)~'!Lii~ttB 

wO ~ ~q;r ~~ Wlff mm ~ tfGA qRlfl?lOI II ~ 
~o /lJTCT WPR ~ ~~qft 
~ ~ 11N/ lfl?lq) cl to if 

11 

1. I 

2 

103 en 
I 

I 

3 

-

I 

I 

4 

1 * 
I 

I 

5 

157 

6 

0.0690 

7 

2. I 103 '& I - I 1 cp 1 94 0.0810 

3. I 103 Tf I - I 6(1) I 340 0.0810 

4. I 103 tT I - I -3­ I 312 0.1660 

5. I 104 cp I - I -3­ I 309 0.1660 

6. I 104 ~ I - I 6(1) I 340 0.0280 

7. I 104 <T I - I 1 cp I 94 0.1250 

8. I 104 tr I - I -3­ I 329 0.1340 

9. I 108 I - I -3­ 1 303 

10. I 131 ~ ~ I - I 1 en I 6 I 0.1450 

11. I 131~ I - I 1cp I 91 I 0.0710 

12. I 131 cp I - I 1 cp I 164 I 0.0760 

13. 113171" I - I 1cn I 191 I 0.4090 

14. I 131 ~ 1ft I - I 1 cp I 224 I 0.1450 

15. I 131 ~ I - I -2­ I 280 I 0.1540 

16. I 131 ~ I - I 3 I 308 I 0.1300 

17. I 131 t9 I - I 3 I 310 I 0.2630 
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30. 109 ~ - q<f"';':3 315 0.0160 -
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m<r 8.320 

GH4C{ ~~\!IC{j, ct~'{\)cl r4<t1I'Hi"f.lx ~ m+f1~-cl{ia'iCjIC11~ 

wO ~ ~em ~qft~ wm \(Sj t1I ~ I EllG­~ -qff~ ~ 
~o /"lreT WPR ~ ~~~qft 
~ 1Wf/ l5~qR"1 ,to ~ 

, '" 
" 

7 

-
-

::;::~:~:f'A\ 

if-';-r.7'" Er;;. 4:,:a­

1 2 3 4 5 6 

1. 494 cp 1ll - 573 0.0360 
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19. 486Uf 1 0.0850 
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"' 

22. 484 - 579 7.814 -

23. 485 - 579 4.196 -

24. 487 - 579 0.4000 -

25. 488Cf) - 572 0.4470 -
26. 488~ - 579 0.0030 

27. 489Cf) - 579 0.2700 -
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36. 47 - 1-cp 141 0.0210 ul_ 

37. 43'CP - 1-'CP 49 0.0780 -
.38. 43~ - 6~1 229 -

39. 40'CP - 1-cp 86 0.0050 -
40. 40~ - 1-cp 004 -
4l. 401f - 6-1 218 -
42. 42 - 1-cp 208 ..-
43. 39 - 1-cp 86 --
44. 38cp - 1-cp 004 --
45. 38~ - 6-1 218 --
46. 36 - 1-cp 132 --
47. 35 - 1-cp 132 --
48. 48 - 1-cp 141 0.0060 -

". 
49. 49 - 1-cp 46 --
50. 55 - 1-cp 141 --

51. 54 - 1-cp 141 --

52. 56 - 1-cp 127 - . -

53. 59 - 1-cp 42 --

54. 60 - 1-cp 42 --

55. 62 - 1-cp 42 0.0050 -

56. 63 - 1-cp 90 0.0090 -
57. 64ep - 1-cp 90 

58. 64W - 1-cp 44 
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60. 65~ - 1-cp 44 -
61. 651f - 1-ClJ 171 -
62. 65t!" - 1-ClJ 42 -
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 0.0640
 

75
 148 (5{ I - I ~ 6-2 I 408
 

76
 147	 I - I ~ 1-Cf) I 313
 0.0700
 

77
 146 cp I - I ~ 1-Cf) I 313
 0.1160
 

78
 146"& I - I ~ 1-Cf) I 215
 

79
 0.4200
 

80
 

144	 I - I ~ 1-cp I 313
 

143 Cf) I - I ~ 1-Cf) I 351
 0.2800
 

81
 143"& I - I ~ 6-1 I 403
 

82
 143 7f I - I ~ 1-cp I 257
 

83
 145 I - I~ 1-cp I 257
 

84
 0.0500
 

85
 

142	 I - I ~ 1-cp I 257
 

141	 I - I -~ 1-Cf) I 257
 

86
 140 I - I ~ 1-cp I 257
 

87
 189Cf)	 I - I ~ 1-Cf) I 83
 - /.i1IT ~ 
88
 189 ~ I - I ~ 1-Cf) I 54
 -~Yl-- 7){)2\, 
89
 189 Of I - I ~ 1-Cf) I 26
 

_u enl lIJJT.1'1~at!a\ *\\ 
..~~"	 .~. ""......,f:;' /." .90
 189 Cf I - I ~6-1 I 403
 -II .,. \ • '~. O:"09fOlIttl • :~::' !
~\ ,	 ,...... 1"\.. of '1~-o;., ~.' 

91
 189 G I - I ~ 1-Cf) I 141
 ~'\~"A~·~·-
- k O~ . ~~J:.'~ _~~~:: . 

"ill1J).~.~:#,92
 189 -~ - I WJft"1-Cf) I 257
 - . t..~.--?", 
of 01'\ 'rX'	 ~.-

, ;'.' 

i--"" , " 

0'1	 

otj 
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, 94 I 189 '" I I ~ H' I 214 I II I' 
~ '~95' 133 _.~ 1-Cf) 26 0.1600 '",&?'c,,, 

~ 134 Cf) \ - I ~ 1-'-Cf) I 26 I 0.4800 
97 134 (Sf - ~ 1-Cf) I 54 

98 I 135 I - I ~ 1-cp I 26 0.0600
 

99 I 136 cp I - I ~ 1-cp I 83 0.0600
 

100 I 136 ~ I - I Wiff 5-3-3 I 402
 

101 I 136 IT I - I ~ 1-cp I 141
 

102 I 136"Ef I - I ~ 1-cp I 83
 

103 I 137 cp I - I ~ 5-3-5 I 402 0.3820
 

104 I 137 ~ I - I ~ 6-1 I 403
 

105 I 137 lTl - I ~ 1-cp I 339
 

106 I 138 cP I - I ~_ 6-1 I 403 0.3820
 
" 

107 I 138 ~ I - I ~ 1"':""cp I 141
 

108 I 138 IT I - I ~ 1-cp I 214
 

109 I 139 cp I - I ~ 6-1 I 403 0.1880
 

110 I 139 ~ I - I ~ 1-cp I 214
 

111 I 203 cp I - I ~ 1-cp I 56
 

112 I 203~ I - I ~6-1 I 403
 

113 I 203 'T I - I ~ 1-Cf) I 178
 

114 I 203"Ef I - I ~ 1-cp I 57
 

115 I 202 cP I - I ~ 1-cp I 403
 

116 I 202 ~ I - I ~ 1-Cf) I 57
 

117 I 201 I - I ~ 1-cp I 57
 

118 I 200 I - I ~ 1-Cfj I 190
 

119 I 199 cp I - I ~ 1-cp I 57
 

120 I 199 ~ I - I -~ 1-cp I 293
 

121 I 196 I - I ~ 1-cp I 71 0.0250
 

122 I 197 I - I '-W1Tf 1-cp I 71
 

123 1 195 I - I Wiff 1-cp I 307 0.0120
 

124 I 193 cp I - I -~ 1-cp I 135 0.0230
 

125 I 193 cp I - I ~ 1-cp I 236
 

126 I 193 ~ I - I -~ 1-cp I 69
 

127 I 19Tcp I - I -~ 1-cp I 69 0.0330
 ~,,;.::::::.:-.~.. 
, .. ~v--,,-,;- ..128 I 192 (Sf' I - I ~ 1-Cf) I 14 /. / .<-:\ ./' ,,~ '/"f~ ~l 

Ii ~ '-r ,r ....... 1i ,\.. ,
 

129 I 191 cp I - I -~ 1-cp I 223 0.0390 

130 I 191 cp I - I ~ 1-cp I 369
 

131 I 191 ~ I - I -~ 6-1 I 403
 

132
 I 190 cpfl1 - ~ 1-cp I ,05 0.1320 
-ion ~ ~\..A • ­1~':l. 

rb 
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.' -f},", 'f 13,4
'1' 

... -:.:'14 . .<~, 
J ' 

136 

190~ 

,132 'Cf) 

132 ~ 

".'~6--1 

~17""'"cp 

~~-':'Cf) 

II /403 

0.2790187 

30 

137 132 11" ~ 1-='~' 249 

·138 132 t:r '~'6-1 403 

1~9 132 G .~ f-~Cf) 214 

140 131 Cf) ~ 1~cp 249 0.2410 

141 131 ~ ~ 1-cp 30 

142 128 J»uft1-CP 214 

143 127 cp ~1-cp 41 

144 127 ~ ~ 1-cp 369 

145 127 11" ~1-cp 191 

146 127 t:r ~1-Cf) 368 
'" 

147 127 G ~ 1-Cf), 121 

148 130 ~ 1-cp 311 0.0730 

149 129 CP ~6-1 403 0.0710 

150 129 ~ ~ 1-cp 214 

151 129 11" ~ 1-Cf) 214 

152 122 cp ~ 1-cp 313 0.0490 

153 122 ~ -J>1Uff 1-Cf) 403 

154 122 11" ~ 1-Cf) 351 

155 121 ~ 1-cp 313 0.0350 

156 120 ~ 1-Cf) 313 0.0090 

157 114 cp -W1ff 1-cp 351 0.1290 

158 114 ~ ~6-1 403 

159 114 'If ~ 5-3-5 402 

160 113 cpf4 ~1-CP 209 0.0320 

161 113 cpr1 . ~1-cp 312 

162 113 11" WJfi '5-3-5 402 

163 100 ~1-cp 123 0.1620 

164 99 cp ~ 1-Cf) 54 0.2270 

165 99 ~ -~ 1-Cf) 113 

166 98 Cf) ~1-cp 54 0.1420 

167 98 ~ ~6-5 409 
.....-.;:·=.::.::c -::" 

..~:: 

~ 1-Cf)168 98 11" 325 
".\!Z..J~"=--P"""""}'J"~ 169 98 'Ef ~ 5-3-5 401 

/'~ 1-Cf)170 92 cP 0.286071 

171 ~ 1-Cf)92 ~ 325 

50 \. l ",' ' '. ~'.172 ~ 1-Cf)92 'If 
'i~f'/:' ,;' 

Cb 
' ....:s::...~:·.::.:··-··· 
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174 

. ~f75 

92 '5 

92 'q 

I -

I ­
1;lUff 1-cp 

I'~ 1-cp 

I

I 
325 

325 

"d " 

176 92t9 - ~ 1-cp 318 

1,77 ~2 U1 I - I -~. 6-1 I 403 

178 I 92 ~ I - I ~ 5-3-~ I 401 

:179

1180 

18'1 

I 92 31

I 92 C 
69 cP 

I - I ~ 1-'Cf)

I - l~ 6-2 
- ~ 1-cp 

I

I
I 

281 

0.7000 
408 I I I 
325·: 

182 I 69 7f I - I ~ 1-cp I 281 

183 \ 69 ~ \ - I ~5-3-~ I 401 

184 I 69 t:r I - I ~ 1-cp I 174 

185 I 69 ~ I - I ~ 6-1 I 403 

186 I 70 cp I - I ~ 1-cp I 325 0.0380 

187 I 70 ~ I - I ~ 6-2 I 408' 

188 I 68 1ffi1 I - I -WiIT 1-cp I 12 

189 I 68 ~- I--='~-~ 1-cp I 26 

190 I 68 ~ I - I J>1UTf 1-cp I 30 

191 I 68 'q I - 1.Qufi 1-cp I 47 

192 I 68 c;r I - I ~ 1-cp I 54 

193 I 68 ci>fi1 I -\ --~ 1-ep I 66 

194 I 68 t:r I - I ~ 1-'Cf) I 69 

195 I 68 11 I - I ~ 1-cp I 71 

196 I 68 6' I - I ~ 1-cp I 83 

197 I 68 6' I - I ~ 1-ep I 84 

198 I 68 G I - I ~ 1-ep I 88 

199 I 68 G I - 1;Tuft 1-ep I 98 

200 I 68 ?r I - I ~ 1-cp I 113 

201 I 68 31 I - I ~ 1-cp I 118 

202 I 68 C I - I ~on 1-cp I 123 

203 I 68 Cfif11 r~-- --r~ 1-cp I 143 

204 I 68 ~ I - I ~ 1-ep I 168 

205 I 68 Cf5fB --r~----r -~ 1-ep I 179 53.2400 

206 I 68 ~ I - I ~ 1-cp \ 183 

207 I 68 G I - I ~ 1-cp I 214 

208 I 68 Ui I - I -WJff 1-cp I 251 

209 I 68 ~ I - I ~ 1-cp I 277 

210 I 68 t9 I - I WJft- 1-cp I 284 

211 I 68 ~ I - I -~ 1-ep I 285 

212 I 68 q I - I ~ 1-cp I 313 
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214 68 tl111 - ·~1-cp 331 I , . 

,215 
.. 

68 ., - ~ 1-:-:-'CP 332 

216.. 68 "tf - ~ 1-cp 336 

217 68~ - ~ 1-'CP 342 

218 68 C - sAufi 1-q)" 351 

219 68 crf1l - ~1-cp 353 

220 68 11fUr - ~ 1-qi 362 

221 68 ~ - ~3 394 -
222 68 cp/2 - ~3 396 -
223 68 qi/1 - ~3 397 -

224 68 q - ~5-1 399 -

225 68 IT - WJTT 5-3-~ 401 -

226 68 tp - ~,5-3-,-5 402 -

227 68 cp - ~6-1 403 -

228 68 l=J - ~6-2 408 -

229 68 q - ~6-5 409 -

<Wr 61.80 

\)"1""1q~ ~15X1Sf!, dS'f11cl ·FclCf>I·tFfl ,,< c6: m-q I~ cgrvtlW"'C 

~~~~;~:~~;;:..;:~ 

wa -mrn/TfTCT ~cm ~cGr.s)"ofi ~ i/TG l:l"GFf I , ... I ... fctcRar 
"flO ~ ~ ~ 1{~~cCr 

~ l=JTtr / ~'bllfi cl to 1{ 
1 2 3 4 5 / 6 7 

1 3cp - 15(1) 01 -

2 3~ 6-1 242 1.2350 --

3 3lT - 1(qi) 207 -
4 4cp - 6-1 242 0.0840 -
5 4~ - 15(1) 01 -
6 5cp - 6-1 242 1.4700 -
7 5~ - 15-1 01 -
8 5"lf - 1cp 125 -
9 5ir - 1'CP 158 -

10 5'6 - 1cp 193 -
11 6 - 15(1) . 01 0.1500 -
12 7 - 15(1) 01 0.5380 .,.-:...-:....:::.=_....... .... ~ 

''''--/'"\ '. .,~. 

13 8 (cp) - 15(1) 01 0.4990 f<o/ ~?t~?~
J r. 1 ~ 

14 8~ - 6(1) 243 tr: /Km. U~<1./ .~" 
15 8"lf - 6(1) 242 ~J ~":!lt;1i J 
16 9 - 1"$ 107 0.0770 \~ ..,.~ ""'eh~";~<'" 

• ';-"" tJ )0,v'.•~;: 

17 10 cP - 1(q;) 245 0.3000 "..:'!""-:' ,"--,,:,:~ '.}o.<' /"
~~.. 'j r,",'T"J'I.;;'; ~..,. ,,:,? 

~ 
; 

1, 

rt; 
," 
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~... 

-'c',,' 

';:' 

.. 19· 10 7f - 6(1) 242 

20 10 ,:Er '._. ·.1(cp) 45 

21 10 6 - 15(1) 01 

22 11' tp - 1tp 45 

23 11 ~ - 1tp 178 

24 12 cp. - 1(tp) 55 

25 12 ~ - 1(tp) 243 

26 13 - 1cp 55 

27 14 - 1tp 08 

28 15 en - 1 tp 08 

29 15 ~ - 6-1 243 

30 15 Tf - 1cp 178 

31 16 - ttp 178 

32 17 - 6-1 243 

33 18 en - 1cp 204 

34 18 ~ - 6-1 243 

35 18 Tf - 6-1 242 

36 19 - 6-1 243 

37 20 en - 1tp 204 

38 20 ~ - 6-1 243 

39 20 7f - 6-1 242 

40 21 tp - 1cp 204 

41 21 ~ - 1 cp 90 

42 21 Tf - 6-1 243 

43 22 tp - 1 cp 91 

44 22 ~ - 6-1 243 

45 23 ~' - 1(tp) 90 

46 23 ~ - 61-1 243 

47 24 cp - 1tp 29 

48 24 ~ - 6-1 242 

49 25 en - 1 en· 90 

50 25~ - 1en 153 

51 26 q; 1ft' - 1 cp 51 

52 26 en - 1 tp 207 

53 26 q; - 1en 207 

54 26 ~ - 1m 207 

55 267f - 15-1 01 

56 26 'Ef - 6-1 242 

57 26 'S - 1 tp 90 

58 27 - - ,,~ 

u
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0.0700 

0.1200 

0.1300 

0.0900 

0.1300 

0.2000 

0.1530 

0.1500 

0.0900 

0.1100 

0.1140 
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0.3200 

0.0660 
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_hi,i( 

co I _

~'I 59" 28 I - I -I 01.242 I 0.2500 fVI I 
C,);i,' ,60' 29 , - - 193, 90,m2820~ "'-, 

242 

30 193 0.2000 

62 31 242, 153, 0.0300 
01 

63 32 01, 39 0.0900 

64 33 39, 01 0.0540 

65 34 61, 168 0.1000 

66 35 35 0.0440 

67 36 46, 219, 0.1200 
231 

68 37 16, 46, 168 0.1500 

69 38 16, 46, 50, 0.2000 
153, 219, '"" 

01
 

70 39 192, 193, 0.2590
 
242
 

71 40 193, 240 0.1010
 

72 41 193, 147 0.0650
 

73 45 47. 50, 183. 0.1220
 
240, 242,
 

01
 

74 50 ii, 240. 0.0330
 
246
 

75 51 42, 50, 240 0.1350
 

76 52 50, 183, 0.3640
 
191. 240,
 

242
 

77 53 10, 191 0.2630
 

78 54 39, 10, 11, 0.2720
 
29
 

79 55 10 0.1470
 

80 56 10. 243 0.3700
 

81 57 178 0.2730
 

82 42 01, 41, 47. 0.0640
 
193. 242, 

246 

83 58 243 0.0800
 

84 59 178 0.2820
 J":::,:r"'...z.­

~( C~ I >4"':':,:~J,85 60 178 0.1000 ,)' ..~~~~,<'"~ 'l~-

86 61 178 0.1500
 

87 62 156 0.1300
 

88 63 178 0.2300
 

89 64 220. 223 0.1490
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I. 235 U 
...: 

91' . 66 - -' 230,232, 0.3710 . -'~~;\\;.. ." 

" 

234, 236 " 

92 67 - - 09/243 0.1500 -
, . ... 

9$" 68 - - 243, 186, 0:0900 -
.' 

09 
'94 69 - - 168, 186, 0.1100 - . 

235, 240 

~5 70 - - 235, 240 0.0900 -
'96 .71 - - 223. 229, 0.2580 -

97 72 - - 01, 05, 15, 33.058 -

51, 56, 59, 

66, 81, 99, 

104, 127, 

155, 169, 
/, 

"'. 173. 173, 
175, 177, 

178, 198, 
205 ~ 

98 73 - - 01 1.8000 - I 

99 74 - - 237, 237, 13.0400 -
243, 01 

100 84 - - 01 - -

101 83 - - 01 - -

102 85 - - 01 - -

103 86 - - 01 - -

104 100 - - 01 - -

105 75 - - 01 - -

106 99 - - 01 - -

107 98 - - 01 - -

108 97 - - 01 - -

109 102 - - 01 0.0520 -
110 101 - - 01 0.3640 -
111 115 - - 01 0.3230 -
112 116 - - 01 0.1800 -
113 117 - - 01 0.1500 -

114 118 - - 01 0.1340 -
115 119 - - 01 0.2300 -

116 120 - - 01, 114, 0.2170 
~:t{;~r242 #"'~ 

117 121 - - 01 0.0900 f/..~/Km. Ti_ .d:;>,~ 
118 122 - - 01 0.1000 ~. _ :'::Y~llim,.' 

1> '/fPI1 ,-,.AclkJt..\_;t,. i 

119 123 - - 01 0.2200 ~;1\.l.g~;;V:.'tffJ1ID·,~ I
~J ,'ei !) '"/.r,JJt''1. , 

120 124 - 01. 92 0.1170 ..... / ~ • 
~"~~'~ .?Ji.F'- j 

,':;~ 
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, ~\ 

* :p
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122, ,112 - - 199 - U~ -, 

; , ."'""i 
1'23 113 - -199 - ­

r ,1~ 

124 125 - - 23 - ­
.~;, 

125 126 - - 114 _ -

126 139 '­ - 23, 44, 92 - -

127 141 - - 23, 92 -

128 142 - - 23 - -

129 ,143 - - 23, 44 - -
'. 

130 114 - - 01, 199 0.13'30. -

131 144 - - 170 - -

132 145 - - 170 - -

133 146 - - 170 - -

134 147 - - 92 - -

135 148 - - 92 - -. I 

136 149 - - 92 - -

137 150 - - 92 - -

138 151 - - 92 - -

139 152 - - 92 - -

140 153 - - 170 - -

141 154 - - 170 - -

142 155 - - 92 - -

143 156 - - 92 - -

144 157 - - 92, 01 - -

145 158 - - 01 0.0210 -

146 159 - - 01 0.0850 -

147 160 - - 34, 157, 0.0550 ­
170, 203, 

240 

148 161 - - 34. 12, 157, - -

170 

149 162 - - 33, 35 - -

150 163 - - 01 0.2120 -

151 164 - - 01 0.0150 -
~ .. , 

152 165 - - 01, 92 0.0980 /;:;::.
//' "J 

~' t. ~:'. 
-'---'-~. ;>. , ';;'. 

153 166 - - 01, 99 0.0950 I!~Y',~ %~<..'~ 
154 167 - - 01 0.1000 "t' fl\m,~~.;~~~;itor'--mi },\(tV':.;.ovq\v •:,;: 

155 168 - - 34 
, 

187 0.1500 ~.'. f?f;'l-~.·.. A}~lll1l~t.;~.·~.. 
\\ ~_~" !:;I?rir~ ~.J\J;'. :.'/;, :.~ 

156 169 - - 33, 35 - \"\ •.. " '\" -:', - /',J ."j, 
~, "j 

(h ":'~~L.::;;,~ 
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66 
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1 192' 251 - .­ 65 -
~ , 1.93 246 - '­ 65; 185 -

194· 236 - - 05, 65, 68, 
190, 237 

-

19'5 237 
<' - - 185 -

196 238. - - 185 -

197 239 - - 185 -
198 ~40 - - 185 -
199 230 - - OS, 51, .150, 

164, 185. 
243 

0.2980 

200 231 - - 05, 51, 150, 
243 

0.1640 

201 232 - ;,... 
" 164, 185, 

202, 237, 
343 

0.1120 

202 233 - - 59, 102, 
164, 242, 
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0.0480 

203 234 - - 185 -
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-
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0.0220 

0.0320 

'",,, 

-, .".:\-.. 

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-
-

-

-

-
• .....-0:. •• -_ 

~::~~.-,\ J;:~,.. " 
,.... 

11. 26 - 15-1 01 

12. 24 - 6-1 259 

13. 25cp 15-1 01 

14. 25~ - 1-cp 46 

15. ' 264 - 15-1 1 

16. '267 - 15-1 1 

17. 263cp - 15-1 1 

18. 263~ - 6-5 267 

19. 11 - 15-1 

"­

1 

20. 12 - 3 242 

21. 13 - 15-1 1 

22. 17'PfiiO - 1-cp 109 

23. 17 - 1-cp 164 

24. 1'RSf - 1-cp 235 

25. 177f 3 245 

26. 19cp - 3 242 

27. 19~ 15-1 1 

28. 34 - 15-1 01 

29. 35 - 15-1 01 

30. 59Cf) - 15-1 01 

31. 59~ - 5-3 254 

32. 134 - 1-Cf) 17 

33. 135 - 1-cp 180 

34. 142Cf) - 1-cp 180 

35. 142~ - 6-5 267 

36. 143 - 1-Cf) 171 

37. 144fi10 - 1-cp 171 0.0340 /l "'" ".. ":::::Z"".~:>..7 ...:;.- .",\/' ~~V" 
38. 144ri"0 1-Cfj 135 (!¥ ! ,.,~ 

"j\{l\ ~ t" ji ,I • AdI.to';"). ':. "",;,?'.- . 

\10 l\ . ,,11';.(llJIOllm j;(7-} 
f . .... 

39. 147CP - 1-cp 90 0.0100 \<~ ~:~ ••w t!~l'\i~V(\' /,":"~' /
.,~" ...- I.,~ j 

-..\ .."'-.",",, _-.1f~~ • . /> 
-

,> 

'-r . , 

. 
, 

"'J':;;~·'·;.~.:;~~L'.;;~> 

~ .;.'".' 
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. 
" 
J~ 

~ 
,.';",' 

,.41, 41 5-3 254 0.Q4~O f.J (' 
,- .,..", , . ,'.'~": i .... '.:",' -.: '..>"~' .,' 

42,' 42 ,5-3 254 0.0360 
, 
, ' 

43. 44CJ' 5"":3 254 
0.0090 

44. 44~ 15-1 01 

45. 45 15-1 01 0.0150 

46. 7 15-1 01 0.2700 

<WI 4.208 

\iF"! qG ~ 6'<ISj, d5'81 cl :fcl Qj l'fi "'"1<11 't et IDTf;1fu:m-lfCq) Ii I\J1 ~ 

1PO~O ~/l'fl'CT 

msm 
~cm 
WPR 

~.~~ wm 
~ 
"fffim 

iiTir 1lGR .. ,,-, 
1f~~qft 

'JfIll / t5?1 q; cl to 1f 

~ 

1 2 3 4 5 6 7 

1. 1 - 6-1 63 6.8540 -

\
 

\ 
i'\ 
\ 

v
 
~
 

~> 

2294



, ~tA\i11/ ~:- 1/4 I /II-02-2024-06 (50)/2024, 'f"4'iicn 19 'iq~~. 2024 

, ?'/ \3ctNl<lI°'S 'iffi!." ~ "lRlil"lO' ~-2012 <i> 3Rf7f<r \iI'lqi; 4tNI'ij if ~~ <i> 
~~~~ ~ am:R iffiGr (CWf wrrJ1T 53.00 FPolftn cl~l~ ) ocp amFr 

'~ c5 ~ Gel lR 100 ~ (~) "iffiP anW?r qft ~ If aIR ~ 4RtiA1Rd41 
cpr [clCl::<O/ I 

~ (Restricted) R ~ 31j'tlifl 02 

Gt'14& ~iNI5.j, (lp-H)cl ~ c5 ,lJTJJ I~ ~'1cnC1 7Jiq 

wO 
~O 

~ 

IlITCT 
~ 

~cpr WPR ~qft 
~ 

~ 

omeft'1~ 
~ 

~ ~ tTftaBiur if 
~ ~ qft lfrCJI 

Efl?llbcl (to ~) 

fCl C/,<0l 

1 2 a 4 5 6 7 

1 1 -;rcft, cp) ~ 'R ,,6(1) 
"­

128 -

2 2 timJ1uft~ ~ 1(cp) , 48 
0.3400 

a 194 -;rcft, Q')H'R 6(1) 128 
0.7760 

4 127 -;rcft, l{)I ~ 'R 6(1) 128 
0.1520 

5 192 -;rcft, Q')) ~ \/-c 6(1) 128 
-

<IN 1.2680 

\)1'14G: ~p'<ICk1, (lp~cl-~ c5 lJTJJ/~-~ ~n4)C/IC11
 

wO ~ ~ cpr WPR ~qft war ~ "4GA' tJft~ if ~q,,<ul 

~O I~ ~ omet1;ft ~ ~ tift trrtrI 
~ ~ ~?Iq)cl ~o ~) 

1 2 3 4 5 6 7 

1 fimliuftll ~ 1(m") 
0.1680

77 5 

cpr~ 5 (a)(cp) 
0.2700 

2 64 29 

cpr fctm1T s(a)(cp) 
0.1200 

3 63 29 
~;~'-

'timJ1uf)lI ~ 1(cp) 7,14,5,13,8, 

~ 
~Q-'_.:~' 

0.2680 ~ Y
4 205 IKm.~;'· 

-;rcft 6(1) CJ 
• jf:t.~,' 

32 
e.. ~ i;~:~\-

~ 
0.8260 

,~ 
,,~.·~crird·6; ; 
~'r,:..,-
,iii. I'· I ___..Pi:" 

:::~~, 
, ..;...... '\\ 
-'" i' 

~d;d\ 
,if. .

;oJ. 

If};; .t,'··· 

~,g~-'" 
.~~..-;-

~:~.,-.~ , ~~ 
"~';~"':",' ' 

, '~. :ft ___ 
~
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\*14 G ~ tNt $,4, diS tf\ cl ~ cff .1rJ11/ 1ft\m xff~ Icl'i 1J 7'.....-~-f .... 
mO 
~o 

~ 

/7ffCT 
~ 

~Cf)f~ ~~ 
J>luft 

~ 

'&t1,;fl 
msm 

~ ~ ~aBfar "ij 

~~~1lJtT/ 
a1 ~ 4i cl (to 1)) 

f4q~ol 

1 2 3­ 4 5 6 7 

1 113 ~/Gfrr 1-ep 57 
0.0144 -

2 114~ 
~/<WT 1-ep 57 

0.0080 -

3 
252 ep '11ft/"GiTr 

5-3CfJ 101 0.1200 -

252 -m ~/"GiTr 5-3XSf-2 103 -

116 cP ~/Gfrr 5-3-cp 
101 

116 XSf -.,<ft/Gfrr 5..23-XSf 
102 

4 
116 'if ..,-cfl"/~ 1-cp 

12 
0.1360 

116Cf rrcfr/crtrr 1-cp 
14 

m.r 0.2784 

GH4G ~iS'{ICij, diS'fflct-~ cff 1rJ11 /~-\3(1-S')~tiq 

wO 
~O 

~ 

/lfTCT 
~ 

~ cpr mf)N ~~ 
J>luft 

~ 

'&t1~rY1 
~ 

~~~~if 

~~~~/ 
a)~4icl (to 1)) 

. fc1Q,<OI 

1 2 3 4 5 6 7 

1 1Cf1 - 6(1) 110 
0.0120 -

I"iFi4G ~i5'<Itt1, di5'illcl ~ cff 1rJ11 /~-~f.111lct 7ftq I 
lfcrrrr " -"'-'-:-;,;::~~ 

~wO ~ / lfTCT~ ~qft~tm ~ij I~~~\~'&d1 '11~O ~ ~ ';=J<IT ~ ~ ftem "!flr q\t 1.. ~. <-fo­. m. lJllnll",l'J": 

~/ ~'?IqH1 I (j) ;.'\ i"., 
I \ ~-\ ' " ':~,>~(to 1)) 'I. ':r-::~\ RC9·Nt\., ::i~ 

• . p"<'h" LlIl' 

5 6 ~(~'f::,.2 3 41 ;'~I ,..... ;:;,.0.158041q; ~~:~~ __f :.~~27 q;/0.0890 1125-3(cp)-1-1 
. -- ,._, 

5-3(cp)-1 113 
0.0160 

27 ~/0.O690 41~ -
-42q; - 5-3(cp)-128/0.~OOO 1132 

-11329 Q)/0.4050 42~ 5-3(Cf1)-1-3 
-112 

0.2000 
29 ~/0.9500 42~ 5-3(Cf1)-1-4 

-1125-3(cp)-1252259 ~/1.080 -5 

';~':>\ 
' ..,,(~"" 

." . 
fi~'\ t'; 

,~,.-. \.:.,,," 
..... .~. 

-:. .~ ,-.: 
,,,) . 

./.~'j.~.: 
,. .} ", I 

.. ,~.~?-..;;:~.-I:" 
~ 

../1. ••• 

---------------------------------------------------------~-----
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........
 
-

-
-

6 262 255 - 6(1) 117 

7 260 253 - 6(1) 117 

8 261 254 - - 6(1) 117 

m.r:­

I1.0150 

0.2500'~I , 
\~;.~~ 

0.0290 

1.6680 

GH4 <t ~5'<1 $\4, ~-'flCR ~ IDlf/+fiurr \rl SOJ41 qIcll 

spO 
xlO 
~ 

/1JTCT 
~ 

~em~, ~qft 
~ 

'Mm 
~dl41 
~ 

~ iIGR ~al?rar if 
~ ~ cCr lf11T /

lit?I Q) C'I (to 1l) 

~q,<ol 

1 2 3 4 5 6 7, 

1 5 -;;rc;rr 6(1) 70 
1.2140 -

2 303 ~ 6(1) 70 
0.1100 

3 150 'fiibtiuTlll ~ 
'­

1(en) , 43 
0.0065 

<WI 1.3305 

\J1"14<t ~5'<1s:t, d5tflcl ~ cfi IDlf/1=f)urr-~ ti<>fl4)Qlcll 

~O 

~O 

~ 

/1JTCT 
~ 

~ em 'SJ"CPR ~qft 
~ 

wm 
~en;:\) 

~ 

~~~~if 
~ ~ qft lf11T/ 

a) ?I Q> C'I ~O 1l) 

(4qi(ol 

1 2 3 4 5 6 7 

1 2 - 5-3(xsr) 34 
0.0450 -

2 
3/ 

1.9350 
- S';"'3(xsr) 34 

0.0600 

"ll1Tr 0.105 

\rl;<j4q ~tNICk', ~-~ ~ IDlf/~-f4EC~liq 

~ 'mRT ~ em WPR ~~ wm ~~ ~ -If (4q'(ol
 

~O /7fTCJ ~ \1m~4) ~,,~ cPtlf11TI
 
~ ~ al=;fq)cl ~O ~) A N-~
 

~ ..... 1_<::' 

1 2 3 4 5 6 At\: 9r' ;:l~ 
1 1012 - 6(1) 259 1.3700 ~ ~ rt. 7Km•~ fl."; :}*,~,'" 

•	 i (£1 ~rl,H" 'ate 0 I
3, 'Reg.No;~9,u1l02Z ! 

Ul"i4Q 4i;,{I$.4~-~~ !J11l/l=J'hm-~	 \),'~~, 9c~,1'P.01Jn. ';!J , , ,"	 ,,(' '"""'---...4'f:"h 
, "'~' ," ,'~qft '"	 ,", if ~~:if~\7SPQ ~ , ' cpr 'SfCPI'X, ,,' ,,' , ~. ~ " ,', """1'" ' ,~~::;:.::~...' 
~O /1JTCT ~ t51C11+ft '~ ~ tift 1lN/ ' 
~ ~ " e)?Ilbcl{tO it) . ' 

1 2" 3 4 5	 '6. 7 
• 'r'" .", "" ",_"..l1I_
 
, "
 

~ 
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.,. 

\jFiqG ~ 6 '( IS>j, d iNn cl-"fICR qi "!WI/lffurr-:q;:sf) e1 9/ ,. 

~ ~'-~~-

~o I ~/.,-rer ~·?5il ~ qft ~ wm iffi9 ~ ~~ -if . fWCl,,<UI 
"frO ~ ~ \!Slet1'11 ~~qftmq/ 

~ m14Q;cl ~O ~) 
1 I 2 3 I 4 5 6 7 

1 I 1 ffl"o cp/ - . 6 (1) 122 3.8630 
2.9730 

1«/0.0200 - . 1 (cp) 26 

1 Tf/0.8900 \i11Ff-15 2 
N.Z.A 

21 151 cp 13.1980 5-3 (~) 119 0.3240 

151 ~10.0400 1 (q;) 26 

151 7f/O.1090 1 ("cp) 41 

3 I 284 cp11.7920 5,3(xsr) 119 0.7632 

284 ~/0.2310 1Cf> 53 

284 7f10.0450 5-3 Cf) (1) 118 

284 ~/5.7000 ~-14 1-N.Z.A 

284 'tl10.2120 1Cf) 66 

4 I 338 q;10.3000 1 Cf> 108 0.3080 

338 «10.0030 1Cf) 48 

338 7f14.5700 5-3 (~) 119 

338 tr10.150.0 5-3 ~) 120 

338 ~/0.0200 1Cf) 99 

5 378 cP / 0.2260 1 cp 0.0100 

378 ~/0.4910 1"cp 

378 7f/0.2670 1cp 

37,8 "ET /0.0240 1cp 

-m~· 

U1~qG: ~i5'<I$j, diNtlcl ~ qi m+l/1f)urr 

wO 
wo 
~ / l'freT 

~ 
~"iffi 

"Q'Clffi' 

~qft.,)tJfi wm 
'8H11'11 
~ 

iIT<¥ ~ ~arn-ur 11 
~ 1fPr qft mq/ 

ffl1441cl ~o ~) 

mq,<°l 

1 2 3 4 5 6 7 

1 431 /1 /6.532 - . 5-3(cp)-1 257 0.4830 -
'2 431/2/1.3.52 - 5-3(W) 257 -

3 .. 435/0.6770 - 6(1) 260 1.8300 -
4 435/4.610 '. 6(1) . 260 -

~- ' .. 2~3130 

®
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"

9~ 
.. 

'J GH4G ~iNI$.4, ~-~ ~ "!fTli/litGrr-7ffGt~lqlcll 
: ;",'-1' . . 

f··· ...j" 

:"';.:<",. 

" 

wO ~ / 1TreT ~iPT ~qft~ WID fIT<¥ llGR ~~ ~ f(lq\(°l 
'"flO ~ ~ ~d)~') ~ ~. qft lJTQ" / 

mszrr a'1?14>t"! ~O~) 
1 2 _ 3 4 5 6 7 

1 212 en/ 0.0080 - 1cp 194 0.0960 -
212 ~/0.O160 - 1cp 355 -
21'2 7f/0.0320 - S-3("S) 389 -
212 "Ef/1.9040 - 5-3(cP) 388 -

2 306/0.0300 - 6(1) 390 0.0256 -
3 307/1.1402 - 6(1) 390 0.6000 -

<iFf:,.­ 0.7216 

GH4G ~5'<1Ck1, datftcl-~ ~ lWf/1f)urr-fcl\j14~'< In<<f!qlcll
< 

wO ~ / 'lfTCT ~iPT ~.qft ~ fIT<¥ ­~ -qRaf:rur if 
~ ~ qft lJTQ"/ 

~:;it q) cl (~O 1\) 

fclq~OI 

~O ~ )lCf)R -'kcft ~d';f) 
~ 

1 2 3 4 5 6 7 

1 4/1/1.4610 - 6 (1) 260 2.3740 -

2 4/1/0.0160 - 6 (2) 267 -

3 4/2/0.7770 - 5 (1) 257 -
4 4/2/0.0400 - 1cp 225 -

S 4/2/0.200 - 1cp 11 -' 

6 4/2/0.0850 - 1 cp 32 -

7 4/2/0.0850 1cp 248 

8 4/2/0.0610 1 en 248 

9 4/2/0.1540 1cp 22 

tib 
~~ ..~~~ 

i ~'~~, 
1() 4/3/0.8080 . 1cp 79 . * Ki IUnnu..~\ 
11 4/4/0.0160 6 (2) 268 ~~.~ A', ,~~I

'(/~f
No'.(J ~/I11'v [". q ·'i(I..... :; 

12 4/5/0.0610 1cp 169 \~.~3~
' 

~nn!l Du'\ "j, 
,t .. ,/,J'\

~ .",... <-'·~,r>· 

:,' 

13 4 /5/2/0.0970 
' . 

1.'· :en 203, 
l

' ...~ 

2~3740 

~J2~t~>/· 

<Wr:--:' ..: ;.~ 

~:\' 
• I., 

~:: n 
" )iJ: :"J

-oil 
y.. 

L
 
".'.. 

, . 

~
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---

Q. ~\~~ ,> .~~
\jFlq~ ~tNI$j, dl5-RlC1-~ ~ "IDlf/~-g'<)~dClIC'lI-1 9· 
wO 
~o 

~ /1JTCT 
~ 

~em 
~ 

~qft~ 'W'ffi 
61d,;ft 

~ 

~t1GR 

"CIftaBfoT If ~ 

1Iflr qft 1fltf/ 

l?t ~ q; cl (to li) 

~q'<UI 

1 2 . 3 4 5 6 7 

1 - .,-Gf Wn"~ 

" 

- 11.7032 ~ 91X1 f%d 
cmm~ 

-;:fO-1 cf> 
-3Ftpf(f ~ 

~mcRt'~ 

~ 3RflfG ~I 

GH4ct&tNICij. d6~cl-~ r5 "IDlf/1ffGrr ~'<1~dCllcll 2 

wO 
~O 
~ / 7fTCT 
~ 

~QIT 
~ 

~qft~ ~ 

&014'1 
~ 

~~ 
~lf~ 
~ qft 1fltf/ 
a1~4>t1 (to ~) 

fclCl\(OI 

1 2 3 4 5 6 7 

1 - ~ "Wrr fcMPT - 2.9850 ml1 gXlffid 
crTffi m 
-;:fO-2 cf> 

-3l~Jfct ~ 
~ urq;ff ffir 
~ 3RflfG ~I 

'iFi4ct ~i5'{ICk1, di$;fflcl-~ r5 1:fTl{/1fturr-JI~'<~~'! ~ 

~q,<o(wO ~ iffi9 ~ 

~O 

~qft~~ / 7fTCT ~em 
~~lf~ 

~ 

~~ WPR 

" ~ qft 1iTtT/
 

a1?1l1) cl ~O li)
 
1
 76542 3 

.~ -0.97101 115 (1)1 "-, .. ,. 

l ­
® 
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I 

?Y 
I 

.~ \j1'1q~ 4S'lICk1, d5'illcl ~ ~ ID1l/~ "If<ft I 

I 
,. . I 

,.,..~' 

A....... wO ~ ~em ~mt~ Will ~~ I4qi(UI 
~O /"lJICT "SfCffR &d)4' tJft~ ~ 
~ ~ ~~.qft 

l'JTCJI i5=;( qJ ct 
~O 1)") 

1 2­ 3 4 5 6 7 

1 1 3lf€ll"Cft ~-15 (2) (N.Z.A) 18 1.1600 

3lf€ll"Cft ~-15 (2) (N.Z.A) 3 

.. 3lf€ll"Cft ~-15 '(2)(N.Z.A) 39 

xrn=rr ~-15 (2) (N.Z.A) 116 
2 2 -.:nft WJft-15 (2) (N.Z.A) 2 0.1450 

"ffi ~-15 (2) (N.Z.A) 11 

"­

~ ~-15 (2) (N.Z.A) 63 

3 76 ~~-15 (2)(N.Z.A) 7 0.0408 

4 77 rrcfI CR=r ~-15 (2) (N.Z.A) 2 0.2500 

5 78 ~ ~-15 (1)(N.Z.A) 2 0.5300 

-.=rcfT ~-15 (1)(N.Z.A) 11 

6 79 <rtIT ~-15 (4) (N.Z.A) 14 0.0820 
7 190 ~ ~-15 (2)(N.Z.A) 24 0.0243 -

~ J>Tofr-15 (2) (N.Z.A) 18 -

~ ~-15 (2) (N.Z.A) 23 -

~ J>Tofr-15 (2) (N.Z.A) 14 

~ J>Tofr-15 (2) (N.Z.A) 36 

~ ~-15 (2) (N.Z.A) 32 

~ J>Tufr-15 (2) (N.Z.A) 16 

~ ~-15 (2) (N.Z.A) 143 

197 ~ ~-15 (1) (N.Z.A) 2 . 0.2400 

~ ~-15 (1)(N.Z.A) 2 

198 ~ ~-15 (1)(N.Z.A) 2 0.1400 

204 ~ J>Tufr-15 (1)(N.Z.A) 3 0.1010 

205 .~ ~-15(1)(N.Z·.A) 2 0.0930 ~#'-:0 1. 
~~ 

206 ~ iNr ~-15 (1)(N.Z.A) 2 0.1250 ~o/ II 

208 ctitr ~";"'15 (4){N.Z.A) 5 0.0406 cn.1·I\III,uIArwO~: )1 
207 -;:rcfr . ~~1S(1)(N.Z.A). 2 0.1800 j;.A\ I'(~~~p mAlt I~ 

296 <WI' ~";"'1!5 (4){N.Z.A) 14 0,47S() . ~~{'~ ~ 
305 -.:rcft .. ~-15 (1){N.Z.A) 4 0.0700 ~~. 

304 iuw .sumT_'1Al?'\{Pl.I7 1\\ ':> f\ f\'7f\f\ 

~ 
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,I,~I 

\i1'"'14G ~5'<1S>.4, 

1\ 
307 ~ J!.1uTr-14 (3) (N.Z.A) 23 

. 306 ~ ~-15 (1)(N.Z.A) 1 

317 Xffiif ~-15 (2) (N.Z.A) 5 

318 3lTOO ~-15 (2) (N.Z.A) 1753 

320 ~ ~-15 (1)(N.Z.A) 35 
cWT J!.1uTr-15 (1)(N.Z.A) 41 

321 ~ ~-15 (1)(N.Z,A) 125 

~ 

d5'f11C'1-~ ~ Vf1I/~-ep1clI41(f)
 

~-

0.0300 t 
.i< 

'i 

,."J;,Y' ,0.1600 

0.0064 

0.0300 

0.1100 

0.6640 

4.7671 

wO ~I ~cm ~qfrJ!>luft war ~~. 

~!W;rur~ 

~~qft 
llrtrl ~ 

(to it) 

Fclq'(ul 

~O lllCT 

~ 

JrCf>'N' 

"­

~en;:fl 

~ 

1 2 3 4 5 6 7 

1 1 ~ 6 (1) 1019 1.2200 -

\i1'"i4G &6'(114, O$;fl)(II ~ ~ Vf1I/l=flurr-~J1~'<J1It6) 

wO ~/ ~cm ~~.,fcft ~ ~ "tfcrrrr 
trRlff?rar 1f 
~~qft 

fcl(J,<UI 

x:io lllCT 

~ 

WPR '&C11;ft 

~ 

llrtr/ ~ 
(~O -ij) 

1 2 3 4 5 6 7 

1 -~-

\J1"i4G ~5'(ISj, d6'fjlcl-~ qf Vf1I/1fum-fllcll"t1~'( epj;gcl) 

mw-~ Fctq'(ulwox:io wm~q;r~~/ ~qfr 
~ff1;ft trRaf?rur IflllCT~ ~ 

~~qft~ 
llrtr/ lil?i 4> cl 

(to -ij) 
76541 2 3 

1.6600360 1 (cp) 651 *hbJi uTl<l ~, 
/;~ 

'(::~""\ ,r.\ j' ;~ 

'2 . 118 1~ l/' 6?:J,r:tfmJ1tiT)~ ~" ' 1 (cp) 

1 (cp) 2303 fiwJ1 oft 4, ,~ :J ~~OG~~ 
~. Re~l'ilY.-lI""v, Ol

1 (cp) 2394 fiwJ1 o'ft<l ~ ~ 7.A ' ,;ehrti Q\jn

'\' . ~' 'k 
.~ r-·,.,- ~ ';t;,5. , 293 fiws:jiJft,#"~;~,,,'. 1 (en) 

-...:..-. • J ,'I ~ • II' ". I, .•. .CI -~ 
~, w ~:;:::..:.~;..--
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, u 

-t 

·4 

~Ol mm / ~cpr ~-~~ ~ 

~o· 7fTCT ~ '&cf141 
~ ~ 

~ 
...~~
." '>'Y. 

. ""'~'! ' " ....t . .~;:;.\ 
1/ "::""1.. ~~. ~,p·':,i<~ ~·4',.·r 

\ 

1 ,'&.\\\. .,(.;.(\,\.. l .... ", 
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207 ~ ~-1 483 ~35
 

208
 1003
36
 

0.040209. 210. 212
 ~-1 340
37
 
m 

0.0524213
 360 ~J>Toft-138
 

0.050211 ~ ~-1 33~39
 

0.078221
 563 311ft40
 J3f0ft-1 
228 $1 439
41
 

229 ~ ~-1 440 311ft42
 

230
 440
~-143
 

44
 

45
 

46
 

47
 

48
 

49
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231, 232 ~
 

224 ,225, 226
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238. 239$1
 

340 x{ 341, 342
 

~ 344 CfCP
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240 ~ 245
 

249
 

~-1
 

~-1
 

~-3
 

~-3 

~-1 

~-1 
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311ft
 

796, 733 3ITfu"
 

390 3ITfu" 
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211 311ft
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. -4 I 

"-,. 
52 1 - . J})ufi 6-1 1009 5.103 I ' 

0.09353 80 cBT 79 - .sWJft-3 895, 995 

54 82 cBT - ~-3 917 0.202 

.55 74 cGr . - ~-3 965 0.130 

56 119 cit - "3iUfi-3 918 0.263 

57 121 ~ 123 - ~-3 919, 932 3TJfG . 0.632 
58 128, 129, 130, - ~-3 941, 916 0.490 

59 131.135 - ~-3 908, 976 0.800 

60 137, 138 - ~-3 911 31fTG 0.300 

61 167 ~ 171 - ~-3 897 0.800 

62 175 ~ 180 - ~-3 959 ~ 0.619 

63 183 ~ 189 - ~-3 992, 982 ~ 0.500 

64 192, 193, - ~-3 251 ~ 0.941 

65 197, 195 - ~-1 640 0.530 

66 222 - ~-1 341 m 0.795 

67 140 cBT - ~-1 266, 284 0.404 

68 199 "$T - ~-1 641 311ft 0.800 

69 329 ~ - ~-1 370 0.300 

70 332 "$T - J>lufT-1 586 ~ 0.030 

71 214, 215, 216~ - ~-1 33 0.300 
72 161 ~ - J»ufi-1 937 0.100 

73 410ctT ~-1 560 0.900 

74 52 ctT ~-1 627 ~ 0.50 

75 220 ~-1 563 0.083 

m.r 16.85 

-,... '" fcrcRvr 

--I 

7 

:,.. - ,. 

.I~n .\.~t)~ 

f~7 ,;/ / r:s.
'l'* 7K~tl3 B~tia * 
11Y: A~~~,~ !1 

j )~ ~ ~~:~;;r"'v k4.t· :'. . t)1JT\ . ~: .
• • ". .." 1;4,,.\, <:~., ;'.., ~ 

ri'fC~~~·r.,: ':~ .cr=::~,.,;':. 

\JI ;>j qG ~ iN1$.4 r d 6offl cl fa Cf) IIft;>j '/'< ~ IDll/1=f)urr-"'CfCf) ~ 

wO ~/~ ~cm ~~~ ~~I;lI"1 errw~ 
~o ~ ~ ~ 11 ~ ~ ct)" 

~/ «ft",St4) C'I 
(to 1)) 

1 2 3 4 5 6 

1. 2q; - 5-1 8 0.0810 

2. 2~ - 5-1 3 

3. 3q; - 5-1 8 0.0384 

4. 3~ 1:q) 3 

5. 5q; - 5-1 8 0.0400 

6. 5~ - 1-Cff 4 

7. 5~ - 1-Cff 7· 

8. 5TJ" - 6~1 9 

9. 6111 1-q)' 4-
611110.. - 1-Cff 3 

11. 6111 - 1-Cf)" 7 
- ._. 

0® 
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~ 

GFi q~ ~ 6xl Cij, d64l iJI fcl Cf) ItFt ~ Ix '$ 'IDlT IlffGIT-feq \{~X 

113. • 7Cf> - 1-q; 5 1 I IU >;h' 

1,4. 7~ - 5-1 8 .;' 

15. 8 5-1 8 0.0240 

16. 9 '­ 5-1 8 0.0304 

17. 10 - 1-cp 5 0.0016 

18. 11Cf) - 1-Cf) 5 0.0240 
19. 11~ - 5-1 8 

20. 12Cl? - 5-1 8 0.0400 
21. 12~ - 1-Cf) 5 

22. 13Cf) - 1-Cf) 5 0.05 
23. 13~ - 5-1 8 

24. 14 - 5-1 8 -

25. 15Cf) - 1~Cf) 5 0.0384 
26. 15~ - 5-1 8 

"27. 16Cf) - 6-1 9 0.0630 
28. 16~ - 5-1 8 

29. 17 - 1-Cf) 5 0.0296 

"lI17T 0.46 

(4q,<ulwO ~ ~\II'II ~~lfft~ 
~O 

~qft~I ~cm 
';flC{ ~ -ij ~~ qft 

1{Ttf I l?t ?I Q) cl 

(to 1\) 

~ ~~ 

7
 

1
 

61 2 53 4 
- 5-1 526
 

2
 

1Cf> 

- 0.5250
 

3
 

1Cff 1981~ 

- 5-3· 527
 

4
 

1lf 
- 5-3-6" 198
 

5
 

2Cf> 

0.2520 

6 

-2~ 5271"CP 
-2"lf 1"CP 375
 

7
 - 3753Cf> 1Cff 
0.1800 - 469
 

9
 

8 3~ 2 

0.0200 

10 

-'4 1981Cff 

1.2910 ~.~;:.' :-~7~:'" .; :..~~-6 1"CP 197
 

11
 0.0680..;~"";':~..... (.9~;""i~ ~"I 
12 

46929Cff 2 
" 0 505~f:" /. Y/ \,1"­1cp- 19729~ • I Km ,• ./.t 

rr (.11 .~'p"'Ii-jl,aTtCj-13 52729lf 5.3.~ '. ...... II.L-!,~,;..""
 

14
 - 46923"CP 2 O.120~~~ ''''~ ~O:-OWfj 
'-:.'. \ "\.. ''0; l..~Uf( .,1,'; ~l:'<
\,\ { ...,.:.... . . , ,"15 6-123~ 530-

00340 ~~,J··i ~~\>~~-16 19730 1"CP . ~.. '" . fT,~.r'-, y 
~"- "~"'. .,~. '~'~ ...~ .. , 
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18 44~ - 1cp 275 1/1 

.19 44lT - '1cp 240 ,. 

20, 45. - 5'--1 526 0.0400 

"21 46 - 6-1 530 0.0180 

22 87cn - 1cp 449 0.2500 

23 8m " - 6-1 530 

24 87lT - 1ep 278 

25 '85cn - 1ep 197 0.0740 

26 85~ - 1cp 449 

27 ,85lT - 6-1 530 

28 86 - 6-1 530 . 0.0390 

29 88 - 1ep 418 0.1200 

30 89ep - 6-1 530 0.8000 

31 89~ - 1ep 374 

32 90 - 1cp 374 0.0140 

33 91 - ''lep 33 0.1000 

34 92 - 1cn . 33 0.0740 

35 93 - 1ep 464 0.0700 

~ 4.70 

GJ""i4 G ~ 5xl Sj, m:Nil cl ~ Cf) I'ti "1<11 '< ~ "ID1l/1ftvrr-trorr 

s50 ~/TI1CT ~em ~qft~ Will (li ell "1 1 il"1'G i:lGf;:r ., I ''''' ... fctcRur 
~O ~ ~ ~ -q~~qft 

l{ft[ / tfl?l Qj C'I to -q 
7 

-
-
...::.. 

-
-
-

-

1 2 3 4 5 6 

0.045 

0.063 

0.845 

0.020 

0.077 

0.134 

0.2700 

1 4441 ~ - 5-3 \S. 1397 

2 4441 Cf> - 1CP' 1290 

3 4441 6. - 1CP' 1123 

4 4441 ~ - 1CP' 875 

5 4441 l'f - 1q; 864 

6 4439 cp - 1cp 1126 

7 4439 ~ - 1cn 1290 

8 4440 - 1Cf> 01 0.0120 -
.. ~::..:.-~--:..:.~ 

9 4440 - 1q; 36, 113, 811, 
875 

1.120 ;(-'
.:1'

//".
~. ''':('if ~ ;-~t..1. 
'.. ""'~M""""""'"",,· ~-. 
~ .., '" .../..
.~/~ r::-.. ... 

10 4440 - 1 q; 1075, 1123, 
1290 

1.073 y",
./ /·t ,.,.,

-'\ .,
j,; _.~ 

3.66 \\. /.''. ,......\ 
\: ...('-,: 

:t.m ii~~~) 
~-a 

... :~i; ~·oc",. 

$1'. -'<:'~;:I!;':' ... Wl)i10. 
. ,.'t!h~Otl(. 

,~ ~,: 
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wo ~/Tf1CT ~q;r,. ~$t~ Will ~Ol'" il"1'G-if<wf .~~ ntcRur 
ti~ trom WP'f{ ~ -q ffi.m ~ qft 
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245 CJj
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252 en 
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252 7f 

253 Cf)' 

253 ~ 
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253 7f 

246 en 
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246 tT 
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247 en 
247 ~ 
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247 l'J" 

248 7f 

248 cp 

248 ~ 

248 ~ 

248 ~ 

244 'C9 

244 urfi1 
244 

244 

244 ~ 

244 ~ 

244 en 
244 ~ 

244 l"l"ffr 
244 "Gl'fB 
244 1i=r 

244 t::r 

244 'q 

244 

254 TJ" 

~5-1 

-~ 1q; 

-~-6-1 

~5-1 

~1cp 

~1cn 

-~ 1 cp 

~1 en 
~ 1 cn 
~1cn 

.Quft 5-1
 

~3 

~3 
-~1 ~ 

~5-1 

-~ 5-1 

~3 

~ 1 cn 
~3 

~ 1 cp 

~5-1 

~ 1 cp 

~ 1 cp 

~ 1 en 
~ 1 cn 
~ 1 en 
~ 1 en 
~ 1 en 
~ 1 cp 

~ 1 en 
~1cn 

~1cp 

-~ 1 cn 

~ 1 cn 

Wift 1 cn 
~ 1 cp 

~1CP 

~1en 

~1 
I I I. _
 

184
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184
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67
 

134
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,: " 

.' ,. 
" 

42 ,"260 cP: ~5-1 184 0.350 "/ :"",,:,"L 

00194 '­ ..43'" 260 ,~ . ~1 en 64 

44 2'60 tr . ~ 1 cp 1~ 0.1260 -, 

45 260 Tf ~5-2 185 0.280 -

46 259 en 
.' 

~5-1 184 0.446 -

47 259 xsr ~3 175 0.0980 -

48 255 xsr ~5-1 184 - -

49 255 Tf '~'1 cP 138 0.1000 ' -
50 0255 tT WJfr 1 en 134 0.247 o' _ 

51 254 en - WJfr 5-1 184 - -
1WT 2.92 

GHq~ ~6'<1$.4, d6~ct-fClq,ltt"'~I'< q} 1Wf/~ :g:t161{\1~,< 

. 

iPO ~/llTCf ~cm ~qft~ wm ~"I'11 iI1G~, ,...... frJqxar 

~O ~ )I'CI)'R ~ .q~~~ 
llTtf/ ~'5IQ) cl ~O it 

1 .2 3 4 5 6 i.~;£,., 

1 721/3 - 6-1 388 38.1550 /\ p..~Y"~ 
. 'f"O". : 

2 720 - 6-1 388 3.8850!-q( ~~~'S~(. Q;.~'." .:-: 

3 722/1 - 6-1 388 1.064 ....:,.j~. ~~~w ~,,'f; 'a.
' tiO .\t\\\ou. 

4 723/1 - 6:--1 388 3.287/ 
. jt. ,. 

""j~\\~~.
,\ {',\ <>~. _",t'~. ~ 

5 724/2 - 6-1 388 o817 ~~ .~;> ... ""~. /.'~?.. ,'~' / :..-: .... '~-<~"J , 

"'-'--' .. l1" 
6 725/1 - 6-1 388 2.003 ~::,~ '. Ui-.l., \/~ 

"-:'::-- --.;::"::;:;/ 

7 7')7 /1 e .. ... " ... 1 .... '·v"'\n -

Rib " '-'. \ 
~, 

'WO 

~O 
~/'lJTCT 

~ 
~CPT 
~ 

~~.~ ~ ~"I'11 

~ 

'iITG ~ IIWI'~'I II 
~~~ 

llTtf/lfl?lQ)~ ~O ..q 

fctcRur 

1 2 3 4 5 6 7 

1 819 \If - 6-1 553 44.4580 -
2 819 11 - 6-1 555 0.5820 -

3 819 cp/5 - 5-3 ~. 547 0.7505 -

4 819 ~ - 5-3 ~. 548 0.8780 -

5 819 C - 6-1 551 0.4560 -

6 819 ~ - 4cp 544 0.1550 -

7 819 q - 5-3 546 3.1500 -

8 819 ~, 31', X, 6" - 5-1 545 2.557 -
9 952 - 5-1 545 0.1375 -

10 817 If - 6-1 555 0.020 -
~ 53.15 

GF'I4G: ~6~1'ij, d6~lcl-"fclcplt1'141'( q} 1Wf/1=ltm \i1ffi)ql{\11 ' 
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mwlW.rllWP 

. , r ex. ~ 
8 ~ -728/,1 6-1 388 2.782 I~-

'(i·;,:..:f 

it.,9 1.327388- 6-1729 

....0.717 ' - 6-1732 38810 

6~1 1.769- 388 -733/111 

-0.38412 ~3 364721/7 

1cp 0.9830 -13 288721/5 -
1cp14 - 4.6140721/1 117 -

- 1cp 0.4410 -3215 721/4 

-- 1cp 3216 726/1 -
-- 1cp 11717 726/2 -
-1cp 0.214018 -730/6 10 

- 1cp -0.47019 730/5 52 

-- 1cp 0.2840730 1fr20 53 

1cp -0.421021 730/4 - 148 
.­1cp -- 0.284022 730 ~ 187 

-1cp 0.482-23 735/1 309 

- -24 ~ 5-3G. 1.1450735/2 383 

25 ~ -649 0.008J>luft 6-2 390 

-- 1cp26 651 1.538267 

- 1cp -27 0.348651/4 266 

1cp -28 - 0.077651/3 251 

- 1cp -29 651 llt 0.345170 

-- 1cp30 0.7800651/1 117 

-- 1cp31 601 0.644185 

- 1cp32 -601/2 0.040301 

1cp33 -596 ~ - 0.2050238 

- 1cp34 -596 llt 0.410327 

-35 652 - 6-1 0.0650386 

-1cp36 -705 0.68054 

- 1 cp­37 707 0.350108 -
1cp38 698 - 0.7810116 -

-1cp39 706 - 0.178108 

1cp40 706 - 01 0.178 b ~;~T~:·~~~: , 
~ .._~.;;,;,r7tJ.:1cp41 0.2330 tf:.;~704 - 108 

I. "'~ 
42 704 - ~1 01 0.2330t;\< frn .1~Mi· 

- ,Ai:~~J\)(.~~:-'; t0032" -·JU .43 703 6-1 386 . .\~ :;.~, 'R 'l).!'h' ."i",q!/) .• ,I'~ 

!7::nl1r::< D'j(I, ­o312 \.:"," 44 701 - 6-1 386 . '~, '.;' ....,. 
.~ 

", { . 
- "'':'''' ' '45 702 0.057 .~:~-,6-1 386 -:'n:1~:'f!~,:6~~~ ~ 

.. -..;,' ~::_ :co-·· ~_:.:-46 646/2 - 0.4476-1 388 
,­A' n.c.c'100f\R1 /'.1, a--01117 -
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r. 

, l19 
~Aa 647 - 6-1 389 0.336 I ~."t 

49 700 - 1 cp 54 0.198 

50 644 - 1cp 196 0.368 

51 643 - 1 cp 186 1.360 

52 643 - 1 cp 304 0.462 

53 631 - 1 cp 186 0.882 

54 633 1ft - 1cp 239 0.238 

55 633 1ft - 1cp 204 0.2030 

56 634 - 1 cp 127 0.236 

57 639 - 1cp 127 0.6030 

58 645/4 - WJft 1 01 0.069 

59 698 - 1cp 116 0.781 

60 598 - 1cp 86 0.340 

61 602 - 1cp 180 0.640 

62 650 - 5-3 ~. 383 0.478 

63 648 - ~4 382 0.134 

64 632 1ft - 1 cp 226 0.039 

65 648 B) - ~2 355 0.2020 

66 632·B) - 1cp 204 0.034 

67 718/2 - 6-1 388 0.328 

68 718/1 - 1cp 86 0.4620 

<ITiT 85.58 

~t~ 
,:" Ii 

\iFN~ ~ t: '< 1$.4, d t: '8) crt 14 cp 1'fI "1 41'< ~ lJTlf /lfRrrr ~ GO 4) ~'< ~ ~ ~'< 

spO ~/1TTCT '1f4cpr ~qft.aM" wm ~CII"11 ~ tfGFf ~lff?rur ~ 
~o ~ 'WPR ~ -q~~qft 

l{Jtf/ 19~ lfj C1 to -q 
1 2 3 4 5 6 7 

1 1 llf11 - 1-cp . 211 0.0690 -
2 1 IT - 1-cp 239 0.0110 -

3 1 cp - 1-cp 382 0.1110 -
4 1~ - 5-3 ~ 475 0.0890 -
5 2 - 1-cp 382 0.1400 

6 3~ - (6-2) 482 0.0200 _." ~-
~~T 

7 .. 3 IT 1-cp 204 0.0568 J ~;: /- ro­
8 49 IT - 1-cp· 204 0.0240 l/: fKm:-,,-Lk.'./ IN. 

m-rr . 0.52 ' ;(--. A'R&l t.I..., dvc t:,'r,: 
. . ""', 111.~ 91!h~ "" 0_

L 
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-:J. 'G1'i4G c¥il\!(Sj, Cliltt'''lcl fclc#i'fl'itl\!c$ lJFf/1fuJrr ~sn~,< 
.. /d-!I -

)Jio .,~/"J1lCT ~q;r ~qft~ ~""''''II iITG~ q~:::tul' . fWRur . 
~o ~ ~ ~ 1f'~'~..'~. 

~/~:::tq)t1 to 1) 
1 2 3 4 5 6 7 

-­

1 133 - -3­ 307 0.1400 . ­

2 134 - -3­ 314 0.1500 -

3 135 lfi - 1q; 6 0.0950 -
4 135 lfi - 1q; 224 0.0950 -

5 136 ~ - 1q; 6 0.2405 -

6 136 ~ - 1q; 224 0.2405 -
7 102 ~ - 1cp 249 0.1540 -

8 105 cp - 1cp 94 0.1580 -

9 105 ~ ~ - ',1 cP 73 0.1100 -
10 107 cP ~ - Cflf-3 ' 334 0.1180 ' -

11 109 cp +fI - crrr-3 305 0.1550 

12 113 ~ 6 (1) \l'l(>JPJli 339 0.0350 

113 l'f - Cflt-3 317 0.0600 - I 
13 

14 121 cP ~ - 1cp 138 0.1000 -

15 121 l'f - -3­ 323 0.0600 -

16 121 ~ - crrr-3 331 0.0640 -

17 122 cp ~ - 1cp 138 0.0490 -
18 148 ~ - 1cp 164 0.0940 -
19 149 ~ - 1cp 164 0.0600 -

20 150 1ft - 1cp 164 0.0070 -

21 151 ~ - 1cp 164 0.0700 -

22 147 ~ - 4 335 2.3080 -

23 152 1ft - 4 335 0.6750 -
24 154 1f - 1cp 75 0.1590 -

25 154 cp - 6(1) 339 0.2010 -

26 153 ~ - 6(1) 339 0.1834 -

27 160 cp ~ - 1cp 111 0.0060 -

28 161 cp 1 - 1 cp 111 0.0700 , ­

29 161 ~ lfi - 1q; 22 0.01328 
, ~~~"" .-::" '<­...... 

30 123 cp ~ - -3­ 332 0.0150 ..,;~ "\ h-'? '~ !(, r- , _ 
.­ -­

31 129 ~ - -3­ 331 0.13301(~--f ~~~1~ 
~32 130 1ft - 3 '307 O.OlOQI .j\\~ • U1 \0 • .~tl

'\CVD.... , ' 
r,~ " ",­

33 132 lfr - 6(1) 339 0.0400 \\~~\ ~ e' Nd.~;"V Jte\,r;buo, 

34 120 1f - 6(1) 339 :0.0290 \:':"" .~.,'_ -"~6,," ' ­ "---:"':;;"'{\.".'" 

35 120 ~ - 3 '"" 301 0.1790 ~~: ;..;~~-~?;.;~;;::~~ < 

~ 
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" .' ":38' 

39' 

40 
41 

42 

43 

44 

45 

46 

47 
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128 1fr 

101 IT 

48 ~ 

110 1ft 
111 en 

96 IT 1fr 
97 1fr 

116 ~ 

157 en 

I -
I ­

- ­
--

. I 
I 

. 3 

1 en 

6(1) 

6(1) 
3 

3 

5(3)~. 

1en 

6(1) 

6(1) 

I 
I 

33310;0500 

91 I 0.0880 

338 

340 

304 

304 

337 

334 

340 

340 

0.1330 

0.0400 

0.1850 

0.1180 

0.0980 

0.1540 

0.0650 

0.2600 

'-" 

48 

49 

50 

51 

5~ 

53 

15T en 

157 

98 cP 

39 1ft 
41 en 

41 IT ~ 

1en 

1,cp (6(1) 

" 

6(1) 

1en 

3 

3 

90 

338, 195, 30, 
75, 111 

340 

236 

328 

326 

0.1540 

0.7060 

0.1530 

0.0650 

0.1980 

0.0820 

~C/iT 
~'ijj' 

~~I" 

I 

54 

55 

56 

57 

58 

59 

60 

105 IT 

105 en 

106 1ft 
139 1ft 
140 en 

140 ~ 1ft 
142 1fr 

3 

1 cP 

3 

3 

3 

1 cP 

1cp 

331 

94 

303 

330 

330 

247 

219 

0.0740 

0;1580 

0.2050 

0.1250 

0.0810 

004000 

0.1810 

61 143 ~ 

1 cp 1ft 
1cp 

1 en-WO 
52 

48 

0.0590 

0.1540 
62 

63 
1CP~ 

1~ 

~ 
1 cp-WO 

~ 
1 en~O 

120 

152 

0.2090 

0.1190 
64 

40 ~ 

~ 
1 cP ~O 20 0.0730 

65 

40 IT 

~ 

1 CP~O 120 0.0500 
66 

67 

68 

40 cP 

124 

~ 
1 CP~O 

~ 
1 CP'~O 

rtm:mT 

236 

1-17 

0.0570 
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1. Flood Plain Zoning 

Flood plain management aims to regulate land use in flood-prone arcas to minimize damage 

while maximizing benefits. By identirying areas at risk from floods of different magnitudes, 

development can be planned. to reduce potential damage. Flood plain zoning disseminates 

infonnation on flood risk to prevent unplanned development in both protected and unprotected 

areas. Recognizing that floodplains belong to rivers, it promotes development that aligns with 

flood risks. The Central Water Commission (CWC) first issued floodplain zoning guidelines in 

1973-74, followe<;l by a model draft bill in 1975. The Uttarakhand Government enacted the 

Flood Plain Zoning Act in 2012, apd following the 2013 Kedarnath floods, the Hon. Supreme 
" 

Court and Hon. National Green Tribu,nal emphasized the importance of defining river 

boundaries to regulate land use. The scope of work provided above and the expected 

deliverables are inline to meet the guidelines provided by national Disaster Management Act 

Jan 2008 

2. Objective of Study 
Flood-plain zoning is a flood management approach that respects a river's natural flow and 

limits development within its floodplain. It involves mapping areas affected by floods of 

varying magnitudes and frequencies, and regulating permissible developments in these zones. 

The goal is to defme floodplain boundaries based on river geometry and hydraulic 

characteristics for major rivers in Uttarakhand. It also aims to identify areas at risk from high 

discharges during floods and flash floods, using modeling results for different flood 

frequencies, such as 5, 25, 50, and 100-year return periods. 

3. Methodology: 
Whenever we are going for the flood Plain zoning works so in that. case, we have two types of 

catchments first one is gauged catchment and the other one is ungauged catchment. To 

Determine the flood plains for 5yr, 25yr, 50yr & 100yr return period, discharge calculation 

needs to be done as per the availability of the data, so the discharge calculation will depend on 
~.:::.,~=,~,~,. 

the type of catchment weather it is gauged or ungauged. Here discharge preparatio~.~(~~td:~l::':: .. 

diffe~ent return period and modeling steps for gauged catchment and ungaug~r,~~;:~' ;,\,\ 

mentioned separately. "I [,"!! t\f, '1, . '.. ~':.\. 
1 .:,..:.;J '''1_. ~Acll e "_, : 
\• "01)(1 N'" ""'I(\j iO'"} • .','\', .~~ 't '. ...' 'v....u.::;J1 r ,I I';' .+ :c:"., il 

3.1 For Gauged Catchment: . :\:::~?" ~Hh~ Ot/fl. /.~ r// 
To estimate the design flood using flood frequency approach, the following procedu:r~$)ruHJ.._<:;;:\~~' ~,/ 

be adoPted:"-='~':'~":;~:'~~!~:;~~~;<:/ 

1~. 

C?~)rYlll 
\} '-.../ 
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(a) The flood peak series shaH be checked for randomness, homogeneity, trend, jump, outliers 

etc using appropIiate statistical methods. 

(b) Flood frequency analysis shall be carried out using time series ofinstantaneous annual flood 

peak. Based on the hourly gauge data the observed annual flood peak shall be converted into 

instantaneous flood peak. 

(c) Using the instantaneous annual flood peak time series, the flood frequency analysis shall be 

carried out using standard frequency distributions such as Gumbel, log Pearson type-III and 

Log Normal distributions etc. to estimate the desired return period flood. 

'''.(d) Goodness of fit test for the frequency distribution shall be carried out using standard 

statistical tests such as Chi Square, D-Index etc. to assess the appropriate frequency'distribution 

for the data set and decide the appropriate design flood. 

. .. >.,"'<,;~_. - _. -. - ·-:·:::·s~.~~i:tic-..:~j--------~ - : 
~tI••gji data ./ 

I
:t·.~, ":;.~, .. _., ;,......; 

Fig.l Flowchart of methodology of Flood Plain Zoning 

3.2 For Ungauged Catchment 
The availability of historical discharge data is the prime information required to proceed for 

Flood Plain Zoning (FPZ) analysis. The major sites sensitive to FPZ are not within the vicinity 

of the gauged site. So, the analysis for ungauged analysis is to be taken care of. Besides the 

gauged locations the other locations where scanty or intermittent flow data are available does 

2~ 
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not give a clear scenario ofthe flow pattern. At ungauged locations, determining the discharge 

is always a challenge for doing subsequent hydrological analyses. Simultaneously it is also 

difficult to put the gauges at all salient locations. 

Rainfall data is obtained from IMD as well as PMP atlas, using those rainfall data return period 

rainfall is detem1ined for .syr,25yr,50yr & IOOyr. furthermore derived Unit Hydrograph is 
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convoluted with return period rainfall for getting design flood hydrograph for desii'a~_/~ 
-"- ... ~ 

periods. In figure 2 flow chart depicts the methodology adopted for ungauged catchment. 

3.2.1 Estimation of design Flood 
To obtain design flood of required return period the effective rainfall for design stonn duration 

is to be applied to the unit hydrograph of a catchment. Procedure for computing design flood 

peak and design flood hydrograph for T year return period by SUO approach is as under; 

aj Computation ofdesign flood peak 
The process ofestimating a design flood peak begins by developing a synthetic tmit hydrograph 

(SUH) using catchment physiography. Next, a suitable design storm duration (TD) is selected 

to maximize discharge. Then, design storm rainfall and effective rainfall increments are 

calculated. The surface runoff is derived by combining effective rainfall with the SUH. Finally, 

the flood peak is obtained by adding the base flow to the total surface runoff. 

.~ 
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b) Design flood hydrograpl, 

To compute the design flood hydrograph, first reverse the sequence of effective rainfall values 

to get the critical sequence. Multiply each I-hour effective rainfall unit by the unit hydrograph 

(UH) ordinates to obtain direct rul1oft~ applying a I-hour lag for each successive rainfall value. 

Sum these direct runoff ordinates to form the total direct runoff hydrograph. Finally, add the 

base flow to the direct runoff to obtain the final 50-year flood hydrograph. 

As our study area, falls under Western Himalayas it comes at Zone-7. The equations for 

developing the Synthetic Unit Hydrograph have to be followed by the guidelines provided by 

ewe. 
'''' 

4. Hydraulic Modelling 
Hydraulic characteristics like water surface elevation are crucial for understanding floodplain 

behavior in response to flow. Hydrodynamic models, now primarily computational, simulate 

water movement to study river hydrodynamics. HEC-RAS is one such tool used for modeling 

river channels and floodplains. Hydraulic modeling helps countries like the U.S. plan flood 

mitigation measures, including bridges, levees, and dams. Numerical models use mathematical 

equations to represent water movement, incorporating factors like land use, conveyance, and 

water volume to assess river impacts on surrounding areas. 

4.1 BEe-RAS Model 
HEC-RAS, developed by the USACE, is widely used for calculating river hydraulic 

characteristics through water surface profile modeling. It requires river cross-section data and 

upstream flow rates to compute water depth and velocity using the energy equation. The model 

integrates with GIS to overlay water levels on a Digital Elevation Model (DEM) for flood 

extent and depth analysis. HEC-RAS supports both one-dimensional and two-dimensional 

models, recognized by FEMA for flood mitigation planning. However, India's challenge lies in 

the lack ofgauged rivers and limited accessibility to high-quality hydrologic data for hydraulic 

modeling. HEC-RAS remains popular due to its reliability and free availability. 

The general data required to build a hydraulic model are 

rib 
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The sllrfllce roughne~s v:llues can be estimated from satellite imagery if LULC datasets are 

not available. The OEM forms the conveyance area of the model, and thus, can greatly affect 

the output of hydraulic models. 

4.2 Data Needed for Model Development
 
There'are three main data inputs required to build a model.
 

•	 First is the discharge or now of water entering and exiting the model. The discharge 

flowing into or out of the model and the corresponding locations along the outer 

perimeter of the flow area are referred to as boundary conditions. 

•	 Second is the Manning's "n~ roughness coefficients representing the land's frictional 

resistance to flow derived from land use data. 

•	 Third is the topography of the model area in the form of a digital elevation model 

(DEM), which is prepared using surveyed cross sections data using Total 

StationlDGPS/Orones as well as open or paid OEMs which further helps us to derive 

the irregular terrain on the bottom of the flow area grid. 

4.3 Software Deployed 
ArcMap 9.3, a GIS software from ESRI, was used in this study for most GIS tasks, with HEC­

RAS to prepare input files for model 'and visualize hydraulic modeling results as inundation 

depth maps. HEC HMS was also deployed for determining catchments delineation & 

characterization. The fmal flood inundation maps were created in GIS. 

5. Result Analysis and Physical Validation 
For validation, the modeled flood extent of flood is to be verified physically with concerning 

,;,::;:~ 

engineers of the dept along wi~h team of consul~nt and n~cessary chang~s w.ere. i~~J.rP.o~e?)~~.: . 
based on field inputs. Flood hnes were also revIewed USIng software hke r~arth and .).~ 
various satellite imageries. 1(;/ ~m.lJr~I"I3.~~~~'~~ lj"

" .,4, ,., 0 /'1 (..., ~~" J'"I. '•• ~. .'{ '--,. .:- (I 10,. <r/: :' 
6. Sensitivity Waterway :; '~\\\, " Dun. •/:i?// 

The estimated discharge at 25-year return period for each flow change loc~ti$>i1?'geb~eii:;?~~;(/ 
'''~...: 'p .:•••~ .. ~ ,,~;;>.• 

considered to calculate the required channel width or Lacey's Waterway In boulder re~Clf-b-t-;tfie' , 

river, the practice ofproviding waterway varies a great deal. The waterway ranging from 0.25 

to 0.9-time Lacey's Waterway shall be provided depending upon the topography prevailing at 

site. For present study, the areas where the natural waterway is less than 0.65 times the Lacey's 

Waterway has been considered as sensitive. (Source: Theory and Design of Irrigation 

Structures by Dr. Varshney) r1-. 
5CS [2;.) 
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7. Result & Findings
The flood inundation area map has been prepared using flood propagation modeling using the 

"optimal" values of the roughness parameters obtained from an automatic calibration 

perfonned with HEC-RAS in GIS environment. 

The return period together with computed water depths and rate of flow are used to derive the 

hazard map. In this study, discharges at defined return periods were considered and average 

bed slope was used as boundary conditions for each cross-section. The modeled and actual 

flood lines of 2013.are matching and hence, the selection of normal depth as boundary 

condition is appropriate and reliable. 
'-, 

8. Flood Lines Demarcations' 
After conducting a joint field validation, the process of demarcating flood lines involves 

marking specific points along the river's floodplain at regular intervals of 50 meters. This is 

done using GPS devices, which provide accurate geographic coordinates for each point. The 

flood lines are marked for two specific return periods; the 25-year and the 100-year floods 

9. Flood Protection Measures 
The areas with settlement along the river has been considered as critical areas and the same has 

been analyzed for required minimum waterway. Critical areas are determined for analyzing the 

available and required waterway. The required minimum waterway as worked out above using 

Lacey's Equation was compared with the natural water at 25-year return period flood. 
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