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Survey Report
On
Lakhandei River
For

The Study on Flood Mitigation Plan for Selected Rivers in the Terai in the

Kingdom of Nepal

BACKGROUND

Government of Nepal had requested the Government of Japan for assistance in
undertaking flood control works in a few selected rivers. Accardingly JICA Study Team
had initiated its work.

A contract was signed between JICA Study Team and TAEC Consult P. Ltd. on the day
of 29" April 1998 to complete the following work of Lakhiandei River, which is one of
the selected rivers for the implementation of the programme.

50 knt ol river survey which includes

. Longitudinal Survey (50 km)

. Cross-scction Survey {every 1 km)

»  Flood Marks Location Survey

. Cstablishment of Permanent Section Stakes.

Planning -- Preliminary study:

. Collection ol National Bench Marks/ Ground Control Points which are the National
Datum _

. Collection of 1:25,000 scale topographic maps covering the project area

+»  Planning the traverse route for [ocation survey

«  Planning the location of cross-section poiuts in thic lopo-maps.

The river Lakhandei passes East West highway at Hariun and is flowing approximately
North — South direction in the middle of Sarlahii district. Original 1:25,000 scale topo-
map had been prepared by §IMG, Survey Department in co-operation with FM-
International of Fintand during 1993 to 1995. This is taken as the base for the preparation
of l 10,000 scah, lopo-map of ihc project arca '

Preliminary sludy was carru.d out from 15“‘ (o 25"‘ Apni 1998 i.e. before the agrccmenl
was signed. Preparation of 1:10,000 topo-map out of existing 1:25,000 scale topographic
map was planncd and a request letter from DOI had been forwarded to Topographic
Survey Branch. The psocess camera avaitable at the Topographic Survey Branch was out
of order and need maintenance at the time of request and so the reproduced 1: 10 000
scale topo-map has been made available to us only after 3 weeks of request. ‘
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Flow Chart or the Process Used lor Longitudiual and Cross Sectional Survey

HCA Study Team offer the Field reconnaissance

selected rivers, survey areas cheeking exisling bench marks. Planning
and cross section points on e p| leveiling routes, location of cross scctional
the maps. points on the field (dislance marks)

— : Measuremcnt the position of distance marks

I

Main routes levelling

¥

feemmm e e e aaaes Adjustment of tevelling resulls

i Topographical mapping 1 -
! (1:10,000) E i

} Supplementary survey (spol — T

! height) start using the height ig lletgllxldtflermmal:on of distance marks

’: on distance marks 5 {tongitudinal profile survey)

Production (drawing) profile chiant
inscrt of lowesl  t (peeliminary longitudinal drawing)

lieight at caclr cross
sectional points

Y
Final results of longitudinal profile Cross sectional surveying
inking by manuall awto-drawing
- - A
Final results of cross sectional profile ——1 Production (drawing) profile chant
inking by manual/ auto-drawing 4— (preliminary cross sectional drawing)

Levelling bench marks (national datum) necessary for longitudinal survey for the
Lakhandei River area were found to be as follows:

«  Alignment No. 104 BM‘ND. 83, 84 and 85, Lakhandei Bridge
«  Alignient No. 205 BM No. 50, 51 and 52
«  Alignment No. 320 BM No. 09, 10 and t!

These bench marks description and height data were made available from the Geodetic
Survey Branch aller nccessary revenue payment. '

Ground control points necessary for location survey of seclion stakes and flood marks are
as belaw: '

. Grid Sheet No. 169 Trig. Point No. 113, 114, 115, 119, 131, 132, 10, 13, 12, 11, 133
«  Grid Sheet No. 114 Trig. Point No. 37 & 38

The data of these triangular points were made available rom Geodetic Survey Branch
after the payment of revenue.

34



Map Sheets No. 2785 - 15 C, 15 D, 2685 -- 03 A, 03C, 028 & 02D were available on
dircct purchase which have been nsed for marking the position of scction stakes on the
maps, planning round trip tevelling routes on the maps.

Area to be covered is marked on the map and given it to process camera scction for the
production of 1:10,000 map.

Onc member of survey team started to Sartahi on 30" April 1998, to make survey marks
(concrete mark) Based on specifications and available datas, the detailed plan was
formulated. The formulation.included. the method of location survey localing section
stakes for cross sections, marking of the area to be surveyed on the base map cte.

A planning chart, with all the positions (approx.) of scetion stakes to be established and
existing control points as well as bench marks had been prepared before ficld
mobilisation. '

RECCONAISANCE SURVEY

The entire project arca i.c. 50 km of Lakhandei river from the Nepal — India boudary was
visited. The final positions of cross section points were fixed in the ficld. Existing conteol
points {Trig. Points) and bench marks were checked and made ready {or survey wotk. A
few of thein were found missing which we planned to use for our purpose. Levelling and
location survey routes were thus finalised.

ORGANISATION

[ Survey and Mapping Expert -1 |

Recce teain Traverse tean Levelling team Office work
Marking Monunrent | {location} Longitudinel Cross section teain
‘ survey sitrvey
Surveyor- | Surveyor- | Surveyor- | “Surveyor- | Surveyor- 2 Survey
Asst. Asst. Asst. Asst. Surveyor- 1 | Asst. Engineer- 1
Surveyor- | Surveyor- } Surveyor- | Helper- 4 Surveyor- Drafismen-
Helpei- 2 Helper- 6 Helper- 7 Level Set- | Helper- 6 2
COM Set- 1 Level Set- |
o ReBector- 4
Land Cruiser- | Theodolite- 2 AWD Car- |
4WD Car- |

This whole tcam left Kathmandu on ¥ May 1998 to Sarlahi project area and rctumed
back afler completion of the assigned task on 31 May 1998.
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RECONNAISSANCE TEAM

‘This tcam had two senior surveyor and their assistants, one walked along the river side

with base map and did enquiry regarding the flood leve! wilh local people. He also mark
the past Mood level and posmons of cvery cross section points. Then afler the next one
come with concrete piltars of size 10cmx19cmx100cm to menument the cross section
points. All the cross scction points thus cstablished were labelled by permanent cnamel
paint. Lefl side of the river stakes were labetled as A and that of the right side were
labelled as B (example — cross scction no. 10- has 10A and 10B points {ixed) A total of
52 sections i.c. 104 concrete pillars have been monumented.

Section 17 and 18 have one each wooded peg extra monumented due to the shilting of
river every year and local people have dispule regarding the river course. There is no
permanent tiver line. Area fiom scction-0 to section-18 is all flat arex and there is no
guarantee of the river fow line. During flood time all the area is covered by floodwater.

TRAVERSE TEAM

This team had 2 surveyors and their assistants who carried out location survey. Traverse
was started from the National datum points no:- Grid sheet 114-37.38 aund Grid sheet 169-
40 which are located on the southern end of project arca and closed on another points
Grid sheet no: 169-115. 114, 113 which are located near by the east west highway inside
the project area.

Traverse was cairied out to fix the positions of the cross-section points and flood marks.
There are two closed loops of traverse-one north of highway and another south of
highway. The loop north of highway staded from point no. 113.114.115 and closed back
to the same points and the loop south of highway started from no. 37, 38 & 40 and ctosed
on the points 13, 114 & 115, -

Traverse computation has been carried out by using 3" order accuracy of national
standard of Geodetic Survey of Nepal and the accuracy of the traverse survey was found
1:40,000 scale. Another way of accuracy check was carried out by observing north stat at
the station no. 115. Which gave precise bearing accuracy of the lnverse survey. These
details are available in lhc ficld notes.

lhus cslabhshed 104 section s!akeq are co-ordinated under national gnd of S?E central
meridian, L iSl of co-ordinates is atlached with this report.

Wild T-2 Theodolite and electronic distance meter was used to carry out traversc to fix
the position of section stakes and flood works. '
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6.1

6.2

LEVELLING

Levelling Team

This team consisted of two parts of work: one is longitudinal levelling and the other is
cross scctional levelling. Levelling was statted from Bench mark No 320-10 and 320-09
and closed on Bench mark no. 104-084. Again north of highway another round frip
levelling has been carried out starting and ¢iding at the Bench mark no. 104-084. During
longitudinal levelling, section stakes established by Recee team lias been levelled using a
Auto Level instrument. Ground height and the stake height both are avaliable in the list of
stakes. During longitudinal levelling survey, flood matks also were levelled and the
height is given in the list. Accuracy of the {irst loop (BM-09, 10 to BM 104-084) is 4em
in 40 km of level distance and the second loop (BM 104-084 to 104-084 Back) is 1.2 cm
is 20 km level distance. Which is well inside the periissible error.

Number of drawings prepared are 5 (live).

Cross Sectional Levelling

Cross scction survey has been carried out by using AUTO LEVEL. steel tape and
clectronic distance measuring instrument wherever possible. A total ot 56 sections are
surveyced including bridge site and canal crossing site, Elcvation of the stakes is taken as
the bench mark level. Cross sections which are wider than 500 m are surveyed using
Witd T-2 Theodolite along. with clectronic dislances. Accuracy was checked by
controlling the distance between stakes located to the Ieft and the right both side of the
river. Accuracy was found to be 1:750 to 1:1,000 in horizontal distance and 0.5 cm (o 5
cm in vertical distance. Number of drawings prepared are 7 (seven).

OFFICE WORK

Longlludmal proillc data have been taken from the levelling survey ground height at the
stakes positions on either side of the river and flood marks. Lowcr river bed level was
measured during cross scction survey. Distance has been calculated on the basis of new
maps prepared during updating. These data have been compiled and longiludinal section

. profiles are plotted and traced by pcrmanent ink. Same as all the cross section data are

used lo plot cross scction profile and traced by using pcrm’mcm k. Al these
longitudinal and cruss section profile data have been entcrcd in a Diskelte (MS Excel)
together with the section stake data. :
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CONCLUDING REMARKS

The X, Y co-ordinates of the section stakes and flood marks have been based on
national grid of 87 as the centeal meridian. List of co-ordinates is annexcd as
Appendix - 1.

Height of the scction stakes and flood marks are based on national height datum
which is based on Indian Sea.

Data for longitudinal profile is compiled from longitudinal levelling, cross section
suevey and from the map prepared during the implementation of this project. Dala are
annexed as Appendix - 2.

Data for cross section profile are annexed as Appendix - 3.

A diskette is ready containing atl the data produced during river survey.

Accuracy for round trip levelling has been found to be precise enough as compared (o
the specifications. Misclosure froin BM 320 — 09 and 10 to BM 104 - 084, a level
distance of about 40 ki, is found 4 cm which is well within the permissible exror,
Accuracy lor cross scclions is found good cnough because all sections have a
misclosures variable only in MM. All cross sections are staried levelling from left
bank scction stakes and end at the right bank section stakes which are levelled and

given height during longitudinal survey. Planimetric accuracy is 1/1,000.

Accuracy for the location survey is found /40,000 which is good enough lor this
project specification.

Ground control points and level bench marks used for the river survey (Lakhandei
river) arc atached as Appendix - 4.
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List of Personnel involved in River Survey

. Expert— Survey & Mapping Mr. Toya Nath Baral
2. Survey Ingineer Mr. I'. N. Acharya
3. Civil Engincer Mr. B. Ghimire
4. Senior Surveyor Mt. B. K. Khadka
5. Senior Surveyor Mr, M. K. Gunung
6. Secnior Surveyor Mr. D, P, Prasai
7. Senior Surveyor Mr. 8. Chalise
8. Asst Surveyor Mr. R, P. Lamichliane
9. Asst. Surveyor Me.l. Pyakurel
10. Assl. Surveyor Mr. Siju Shrestha
11. Asst. Surveyor Mr. B. K. Shrestha
12. Asst. Surveyor Mr. R. Karkee
13. Draflsman Mz. [4. Shrestha
14. Draftsman Mr. S. Maske

@ 15. Oﬂice Assislancé Mr. G. Bhallarai
16. OfTice Assislance Mr. Bhairab K. C.
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List of Section Stakes and Their Coordinates Appendix - 1
{By Traverso and Levelting)
S S/S No Eastings Noithings Lovel
No. Tl ___ Stake Ground
{ 0A 351,284.13 2,967,330.93 76.378 75.7
2l 08 351,209.84 2.967,326.38 76,221 157
3 1A 351,337.24 2.967,954.40 77.028 185
4 18 35120349 | 2,967,978.81 76.846 76.6
5] 2A 351,517.70 2.968,488.20 77.941 77.4
6l 28 351,480.22 2.968.514.31 77522 77.2
o 3A 351,356.25 2,.969,329.86 78413 17.7
8| 38 351,359.38 2.969,266.50 78.195 775
9l 4A 351,214.65 2.969,558.18 78.657 78.1
10f 48 354,176.71 2,969,593.14 78.457 78.3
1 5A 350,798.43 2.969,359.20 78693 7822
12 58 350,814.00 2.969,330.81 78.817 78.3
13] BA 350,564966 2.970,141.89 79.372 78.8
14/ 68 350,451.81 2.970,138.66 79.702 79.2
15 7A 350,777.80 2.971,007.60 80.583 79.9
16 78 350,728.57 2.970,990.27 79.945 796
17l 8A 350,802.99 2,971 91745 80.604 80.2
i8 88 350,761.40 297190178 80.627 804
9] 9A 350,459.96 2972,415.26 81511 81.2
200 98 350,385.70 2,972,400.60 81.345 81.1
2 10A 35047345 2,973,308.30 82.071 31.8
2 108 350,441.79 2.973,359.16 82.221 82
B 11A ~350,732.80 2,974,217.23 82.955 82.7
4] 18 150,661.11 2974,210.34 83.322 83.1
%] 12A 350,487.08 2.974,846.21 83.308 83.1
26| 128 150,434.18 2974.795.22 83.364 83.2
277 13A 350,482.38 2,975,739.72 84.412 §4.2
28] 138 350,388.37 2.975,762.54 83.866 836
29] 14A 350,930.62 2,376,080.23 84.816 844
0 148 350,879.57 297606667 284698 845
Mp - 15A 351,443.21 2,976,306.82 85.124 85
12l 158 351,369.20 2976,343.52 85.547 85.2
33| 1A 351,763.23 2977,286.14 66.185 86.1
4| 168} - 3517012 2977,297.88 86.355 86.4
3w ATA 351,366.18 2978,064.85 87.44 87.2
7 351,153.72 | 2978096.98 87.693 87.693
36| 178 35097590 | - 2978,176.10 87.647 87.4
w7l 18A|  3I5137400] . 297887796 88,18 88.2
18| 35115389 . 297892374 88.826 88.826
38| 188 350,991.0% 2,978,959.02 89.073 888
9] 19A 351,259.88 2,979,587 99 89.473 89,2
401 198 © 351,178.80 2979611.22 89.701 89.4
41| 204 351,350.96 2980,533.10 - 60.803 90.4
4| 208 351,114.03 2.980,517.95 90.518 90.3
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List of Saction Stakes and Their Coordinales
(By Traverse and Levelling)

S{;. S/S: No. ) Easlings Nohings g, @?#L-%@——-aa&g——j
43 21 A 351,357.70 2.981,413.50 91.924 916
44 28| 35074885 2,981,613.03 92726 92.2
a5 22A 351,414.75 2,982,406.18 94,643 944
Bl 28 351,007.73 298243507 93.887 93.5]
a7 23A 351,732.07 2.983,319.60 95.531 95.3
48l 238 351,142.40 2.983,428.52 95.571 954
8] 24A 352,098.65 2,984,106.34 97.336 971
0] 248 351,799.34 2,984,315.66 98.519 986
51 25A 352,486.03 2984 851.62 98.925 98.7
520 258 352,161.10 2084,.999.72 99.438 99.2
53] 26 A 352,389.94 2.985,719.25 100.119 998
s4l 268 352,565.07 2,985,869.98 101.433 101.2
55| 27A 353,329.94 2.986,293.65 102.335 1016
56 278 353,050.94 2.986,709.71 102.259 1024
57) 28 A 354,362.86 2.986,387.35 106.517 106.
s8] 288 353,827.89 298712548 103.76 103.5
5] 294 354,868.56 2,987,390.53 107.833 1076
60| 298 354,338.87 2.987,852.84 105.473 105.3
61 30A 355,349.47 2.987,809.12 107.351 107.1
62| 308 355,078.86 2938,232.40 107.795 107.2
83 31A 356,018.75 2,968 508.45 11.02 110.7

318 356,822.87 2,088,877.80 109.794 1095
64} 32A 356,719.47 2,980,188.40 111.808 1116
328 356,327.28 2.989,735.00 111.288 111
65 3I3A 357,356.65 2.989,771.7% 115.915 156
66! 3318 357,136.58 2.990,085.29 113.773 11356
67] 34 A 358.101.96 2.890,418.42 116.135 1159
63| 348 36747029 | 299063250 116.811 116.5
69 35A 358,672.96 2991,215.13 118.378 118.1
701 358 15801468 | 2.991,502.28 $19.206 1189
71l 3BA 35024345 | 2,992.082552 121.097 1209
72| 368 358,757.93 2.992,22599 121.305 121.1
73] arA 50,11465 | 299301044 125.851 1256
741 378 35843259 2,992,857.66 12353 123.2
75] 38 A 358,395.56 2.993,960.32 126.71 126.5
76| 388 357,91342 2.993,456.05 126.941 1266
771 39A 358137951  2994,399.24 128.441 1282
78| 398 157 52043 | 2,994,619.04 128.464 128.2
79] 40A 35859018 | - 2,995,206.42 132.043 1318
go| 408 5789147 | 2.995,503.07 131.637 1314]
g1l 41A| - 35905366 2.995,629.30 135.145 1349]
g2 418 358,886.08 2996,269.32 136883 1365
g3l 42A 159 956.67 2,996,076.90 140.339 140.1
g4| 428 159,891.07 2.996,429.75 141.412 1412
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List of Section Stakes and Their Coordinates
(By Traverse and Levelling)

r\?é. S/SNo.|  Eastings Notthings |-~ S‘akew—'fve’ S J
85| 43A| 36096624  2.996401.40 143717 1434

86| 43D 360,829.23 2,996,786.55 146563] 1463

871 44A 361,766.09 2,996,690.85 149.866 149.7
88| 448 361,789.44 2,997,112.76 147.693 1475
& 83 45A 362,637.18 2.995,333.65 153.109 1528
90} 458 362,781.01 2,997,125.34 153.694 153.4

91] 46 A 363,735.42 2.996,653.31 158.398 158.1

92| 468 363,703.51 2,997,159.03 158.431 158.2

93| 47A 364,739.54 2,996,976.16 162.35 162.2

94| 478 364,458.48 2,997,648.32 165.014 164.8
95| 48A 365,589.16 2,997,198.96 166.559 166.4

96| 488 365,290.59 2,998,184.96 169.389 169.2

97 49 A 366,541.54 2,997,975.40 174.008 173.8

98] 498 36585090 | 2,998,382.04 171,692 171.5)

99| s0A 367,102.69 2,998,896.14 180.322 180.1
100 508 366,511.25 2,999,148.07 178.341 178.1
101 51A 367,232.48 2,999,924 82 190.508 190.3
102] 518 366,979.50 2,999,913.3% 185.532 185.3
103]  52A 366,743.66 3.000,337.12 189.019 1888
& 104 528 366,685.98 3,000,229.99 201.819 2016

Nole:
A = Left Bank
B = Right Bank

Level are laken from round lip leveliing and Eastings and Northing are measured
using Electronic Distance Measuring Equpment and 1" Theodolite.
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Data for Lengiludinal Profite (Round Tilp Levelling) Appeadix - 2
t.akhandel River 1A

Wo of Cioss | Tight Bank | Lo Bak [Lowost @ Bed | Singlo | Distanco rom | Pasi flood “Romarks
- Section | _GH (m) | GH. {n )_ LevctGH {m)_ Di‘.sh}@gg(gj | R Mouth (mj water lovel B

Section:
Section -

?m?miufmimfaéuémi‘io

BRERLTIOR N ) I
15,4000

1832000
00

20 500 00
2151000 7
22,560.00
2, 410 00
24, 390 00
%, 760.00 |
7 26,480.00
27 480 00
28, 350 00 .
29 300 e 110.30
30420001 11080

3130000 | © 11540

3231000 | 15601

033360004 118501

34,540.00 121.20

3547000 12320 -

35,950.00 | - -125.20 [Canal Crossing )
) 36 550.00

37 410, L
337000 13160
139, 11000 1209840 . . - |
4028000 | 13950 |Brdge -
T40A3000% T 1903 : 1
T4 50000 1 143.20

16160
- 16850 L

P IR P At RN Ao - |
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Coordinates of Pasl Flood Level Pasition of Lakhandei River

7S!ako_§lz Easling Norlhing __H - Remarks _
B T TY T 2567.290.0 |[Road, southiof SmaraVilags
1 3439200 2.568.060.0 [Road, south of Simara Village
2,345 349,200.0 2,969,160.0 |Road, north of Simara Village
6 3491900 2,870,150.0 IRoad, south of Batraul Village
[} 3492800 2,971,160.0 1Road, notth of Batraul Village
3.9 34986300 2.972,360.0 |Road, south of Phulparasi Village
10 348,430.0 2973,140.0 [Canal dil, west of Laxmipur Village
1,12 348,580.0 2,974,740 [Canal di, north of Madhopur Village
13, 14 348,890.0 2.978,230.0 |Road, S/W of Beihi Villaga
15 3518900 2.975.970.0 [Road, east of Sundarpur Village
16 350,160.0 2.977,250.0 [Road, east of Bethi Vilage
17 350,3300 2.978,280.0 [Road, east of Bethi Station
t8 350,600.0 2.978,820.0 [Road, easl of Baihi Pofice Station
19 351,150.0 29795200 |River bank, Lakhandel River. Sivanagar
20 351,060.0 2.980,410.0 [Road, NAW of Sivanagar Village
2 3501500 2.981,810.0 |Road, easl of Rampur Paterwa
22 3510400 2,982,370.0 [River dil, Lakhandei River
2 3519200 2.983,360.0 |Road, Baheriya Vilage
24 352,100.0 2.984,170.0 |River dil, Lakhandei River
25 352,480 2,984.780.0 |River dil, Lakhandei River
26 3528600 2.685,720.0 |River dil, Lakhandei River
27 3533300 2,986,340.0 | River dil, Lakhandei River
28 353,690.0 2.987,290.0 [Road, east of Gangapur Village
29 354,530.0 2.988,050.0 [Road, east of Musahari Tole
k1] 355,370.0 2,987,760.0 {Road, nodh of Pidari Village
K} 3555100 2.989,080.0 [Road, forest boundary
3z 356,740.0 2.989,260.0 |River dil, Lakhandei River
3 357.040.0 2,990,380.0 {Road, Lakha Tole
34 3522100 2,990,720.0 |Road, Sakhuwamavje Vifage
35 357.3400 2.991,480.0 [Road, Sano Jagalpur Vilizge
36 353,320.0 2,992,180.0 |Road, Ta'lo Julpani Village
k¥ 358,3300 2.592,890.0 |Track, south of Bagmali Cana!
38 357,780¢ 2.993.410.0 |Road, Chhyana Tole
392 3583200 2,994 5200 Road, west of Gauniole
40 357,660.0 _ 2.995,590.0 [River dil, Lakhandei River
41 3590400 2.995,680.0 |River dil, Lakhandei River
42 359,950.0 2,996,080.0 |Dike, Lakhandei River
43 360,780.0 2,996,120.0 {Road, north of Nawalpur
44 361.840.0 2,997,060.0 [River dil, Lakhandei River
45 281005 2,997,060.0 [River dit, Lakhandei River
46 36380001 . 2997,130.0 River dil, Lakhandei River
47 364,700 2.997,040.0 |River di, Lakhandei River
48 3651100 - 2,998,050.0 [River dil, Lakhandei River
49 - 366,060.0 2.998,440.0 |River 44, Lakhandei River
50 366,180.0 2,999,240.0 [Read, east of Siyaghar
51 366,3400 2.999.780.0 {Kulo ¢it, Syanbadanda Gaun
52 366,770.0 3,000,210.0 [River dif, Pathrkot
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Data for Cross « Section Appendix -

Lakhandei River
[S.No.|  Distance (m) | Ground Level {m) | Remarks
Seclion No. -0
f 0.00 75.17
) 2 20.00 7582
3 3 29.50 75.78|Left Bank
4 37.10 75.17
5 40.60 74.45|Lowest Bed Level
6 42.40 74.70
7 45.10 75.91
8 50.00 75.84]Right Bank
g 74.90 75.66
Section No. - 1
1 0.00 76.55
2 19.60 76.63|Left Bank
3 2280 75.66
q 23.60 75.19]Lowest Bed Level
5 26.20 75.23
& 6 21.90 75.73
7 3580 75.73
8 43.10 76.60|Right Bank
9 50.00 76.60
Section No. - 2
1 0.00 7739
2 11.20 77.38|Left Bank
3 13.90 76.25
4 16.10 75.71|Lowest Bed Level
5 17.90 75.81
b 18.90 76.75
7 31.90 76.45 o .
8 50.00 77.25|Right Bank
9 56.00 : 77.33 ‘
10 7000 - 1132

3.16



(S.No.|  Oistance (m)___| Groundtevelfwy | Remaks
Section No. -3
i 0.00 77.76
2 8.20 1743
3 20.20 77.12]Lelt Bank
4 22.70 76.59
5 28.90 76.40|Lowesl Bed Level
6 7930 76.80
7 36.50 76.70
8 48.70 77.10
g9 50.00 77.78[Right Bank
10 63.56 77.76
11 64.00 78.20
2 7000 77.56
Section No. - 4
1 0.00 78.14
2 30.00 78.45|Lefi Bank
3 32.30 77.66
4 53.10 77.44
5 60.00 77.37
6 62.50 76.89
7 63.80 76.72|Lowes! Bed Level
8 65.90 77.67|Right Bank
9 80.00 77.89
10 80.00 78.29
it 81.90 78.46
12 95.00 78.04
Seclion No.-5
1 - 0.00 78.29
2 30.00 78.18
3 30.00 78.57[Left Bank
4 36.90 78.11
5 45,30 78.03
6 41.30 77.67|Lowest Bed Level
ST 51.00 17.72) )
8 52.00 78.46|Right Bank
9 61.00 78341
10 62.10 78.61
i1 82.00 78.28

3.17




S.No.|  Distance(m) | Groundlovelfm) § ~  _  Remaks |
Scclion No. - 6
1 0.00 78.77
2 10.00 78.62
3 10.25 7913
4 10.25 79.38
5 30.00 78.87{Lelt Bank
6 31.80 78.45
7 3380 78.39|Lowest Bed Level
8 36.00 78.61
9 36.80 78.41
10 50.00 78.82
11 51.40 79.14|Right Bank
12 59.20 79.24
i3 60.00 79.56
14 60.00 79.70
15 61.00 79.10
16 81.00 80.00
Section No. -7
1 0.00 79.46
2 30.00 79.49
3 30.40 80.33{Left Bank
4 3140 79.93
5 36.10 79.58
6 48,80 79.63
7 53.30 79.25|Lowest Bed Level
8 56.50 79.43
9 58.00 79.63|Right Bank
10 £5.30 79.58
11 67.60 80.06
i2 68.40 79.67
13 80.80 79.59
i4 82.50 79.94%
15 82.50 79.716]
16 48.00 79.41

3.18




S No.|  Distance (m) | GroundLevel(m) | Remaks
Section No. - 8
1 0.00 80.24
2 30.00 80.24
3 30.20 80.43|Left Bank
4 31.00 80.09
5 40,70 80.34
6 41.90 79.63{t.owest Bed Level
7 47.90 79.83
3 56.70 79.91
9 57.40 80.28{Right Bank
0 74.00 80.23
i1 74.40 80.38
i2 74.40 80.62
13 75.00 80.32
14 87.00 79.98

Section No. - 9

80.97

1 0.00

2 10,80 81.17

3 11.00 - 81.35

4 11.00 81.51

5 30.00 81.32|Left Bank
G 31.20 80.53

7 4160 80.58

8 4260 80.33

g 50.00 80.22[Lowest Bed Level
10 51.00 80.91
11 7260 80.98
12 7360 81.22|Right Bank
13 85.50 81.15
14 85.50 81.35
15 86.00 80.89
16 103.00 80.83
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N

S No.|  Distancofm) | Groundlevel(m) | ___ Remarks .
Seclion No. - 10
1 0.00 81.56
2 24.20 80.07
3 24.20 81.78
4 30.00 81.81|Left Bank
5 34.70 81.05
6 50.00 81.14
7 51.00 80.91
8 58.30 80.69
9 62.60 80.68
10 67.10 80.57|Lowest Bed Level
11 70.80 8069)
12 73.40 81.71|Right Bank
13 82.70 81.67
14 83.90 8222
15 83.90 82.02
i6 85.00 81.90
17 103.00 81.58
Seclion No. - 11
i 0.00 82.29
2 28.50 82.47
3 3000 8272
4 30.00 82 96[Lefl Bank
5 31.00 8235
B 44 70 8250
7 50.00 81.98
8 58.00 81.83
9 63.00 81.30
10 79.70 81.27
11 87.80 81.21Lowest Bed Level
12 89.40 82.37|Righl Bank
13 100.00 83.09
14 103.00 - 83.32




SNo | Distance(m) | Groundleveifm) | Remaks
Section No. - 12
1 0.00 83.02
2 30.00 83.11
3 30.00 83.31}Lefl Bank
4 37.10 82.13
5 40.00 82.75
6 50.00 82.11
7 55.70 81.82
8 70.80 81.78
9 75.30 81.68|Lowest Bed Level
10 77.40 83.18{Right Bank
i1 99.20 83.15
12 99.20 83.37
13 105.00 85.36
14 106.50 85.34
15 108.80 82.46
Section No. - 13
1 0.00 83.66
2 28.70 8351
3 30.00 84.12
4 30.40 84.18iLelt Bank
5 32.70 83.82
6 35.50 82.38
7 38.80 82.71
8 50.00 82.85
9 63.10 8250
10 67.40 82.24|Lowest Bed Level
11 97 50 8255
12 100.00 83.35|Right Bank
13 127.50 8387
14 127.50 83.62
15 130.00 83.35

3.21




Py

s

S.No.\ Distance () | GroundLevelm | Remaks
Section Na. - 14
i 0.00 84.10
2 2960 84.30
3 30.00 84.60|Left Bank
4 3040 8444
5 37.20 8383
6 41.30 83.74
7 42.00 83.47
3 47 40 83.39
9 48.80 82.99
i0 60.90 82.95
1 7260 82.78|Lowest Bed Level
12 74.20 83.50]Right Bank
13 78.30 84.08
14 82.30 84.70
15 82.30 84.49
16 104,00 84.41
Seclion No. - 15
! 0.00 84.95
2 6.00 84.99
3 30.00 84.91]Left Bank
4 3110 83.20|Lowest Bed Level
5 50.00 84.10
6 73.20 84.38
7 78.40 85.23|Right Bank
8 88.00 85.21 :
9 88.00 85.55
10 90.80 85.18
11 108.00 85.21
Section No. - 16
1 0.00 86.03
2 25.80 85.98 .
3 30.60 86.14|Lefi Bank
4 30.20 85.00
5 50.00 85.79
6 55.90 85.71
7 - 79.10 85.07|
8 9160 84.97{Lowesl Bed Level
9 93.40 86.28|Right Bank
0 93.40 86.37
11 - 9460 86.11
2 130.00 £6.00

3.22



Seclion No. - 17

1 Distance m) | Ground Lovel (m) _

Rematks

1 0.00 87.29

2 30.00 §7.16Lelt Bank
3 37.00 86.75

4 79.50 86.76

5 119.50 87.01

6 122.00 87.31

7 170.00 87.36

8 198.00 87.52

9 260.00 87.42
10 308.00 87.20
1 310.00 86.91
i2 340.00 87.05
13 395.00 86.66 {Lowes| Bed Level
14 400.00 86.79{Right Bank
15 408.00 87.35
16 430.00 87.48

Section No. - 18

1 (.00 88.25

? 30.00 87.90]Lefl Bank
3 31.50 87.56{Lowesl Bed Level
4 68.50 88.11

5 129.00 88.37

6 200.00 88.93

7 250.00 88.53

8 324.00 88.54

g 346.00 87.96

10 384.00 87.75
1 416.00 87.66 ‘

12 417.00 88.76{Righl Bank

i3 42200 83.81

14 45200 - 88.71

3.23




[S No.|  Oistance(m) | Gramdlevel(m) | . Remarks
Section No. - 19
i 0.00 89.36
Z 28.50 89.24
3 30.00 §9.15iLelt Bank
4 33.60 88.53
5 47.70 88.23
6 60.00 88.19|Lowest Bed Level
7 100.00 88.63
a 102.90 88.711
9 108.10 89.48|Right Bank
10 $12.90 89.44
11 i12.80 89.71
12 113.00 89.28
Section No. - 20
1 0.00 90.42
P 30.00 90.38
3 34.30 90.33|Left Bank
4 3770 89.36
P 5 50.00 89.19|Lowest Bed Level
6 100.00 89.82
i 129.00 90.28{Right Bank
8 150.00 90.46
9 200.00 90.43
10 250.00 9045
11 271.00 90.29
2 306.00 ©0.83
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S.No.| Distance(m) | Groundlevelfm} | ____ Remaks
Section No. - 21
{ 0.00 9147
2 30.00 91.62|t.cft Bank
3 31.00 913
4 50.00 91.64
5 100.00 91.53
G 150.00 91,68
7 175.00 91.81
8 186.90 91.04
9 188.30 90.92
10 200.00 490.73|Lowest Bed Level
i1 216.40 90.74
i2 218.00 90.92
13 25000 91.14
14 300.00 91.44
19 350.00 91.37
16 460.00 9163
17 450.00 9180
18 506.00 92.02
19 550.00 92.00
20 600.00 91.66
A 607.10 91.45
22 609.20 91.44
23 649.30 92 23{Right Bank
24 670.00 92.22
Section No. - 22
1 0.00 94.06
2 24.70 94 .01
3 36.00 94 40|Lelt Bank
4 33.80 9322
5 50.00 93.02
6 100.00 93.02
7 150.00 . 9278
8 ‘ 200.00 _ 92.84
9% 21490 | 9268
10} 220.00 ‘ 92.22
11 ~250.00 9226 R
128 - 300.00 _ 92.21]Lowest Bed Leve!
13 /00| . 9246
14 35200 93.30
15 ' 387.80 93.18
16 438.00 93.57\Right Bank
17 439.00 93.51
18 439.00 93.89
19 470.00 9346

3.25



Lty

S.No.|  Distance(m) | Growndlevelfm} | Rematks
Section No. - 23
1 0.00 95.32
2 1.50 9505
3 31.40 95.13iLeft Bank
4 32.40 94.61
5 50.00 94 .88
6 100.00 95.05
7 150.00 94.70
8 200.00 94.38
9 206.00 94.15
10 250.00 94 46
it 300.00 94.54
12 350.00 9448
13 388.60 94 47
14 394.00 93.95
15 400.00 93.95
i6 450.00 94.04
17 500.00 93.96
18 542.00 93.90|Lowest Bed Level
19 544.00 94.77{Right Bank
20 590.00 94 40
21 591.90 85.12
22 604.20 95.35
23 630.00 95.36
Section No. - 24
1 0.00 g7.12
2 5.00 96.90
3 40.50 96.79|Left Bank
4 42.00 96.01
5 47.00 95.68
B 50.00 95.66 _
i 80.G0 95.58|Lowest Bed Level
8 100.00 95.94
9 150.00 95.97
10 200.00 96.26]
1 250.00 96.44
2 300.00 - 96.04
13 329.60 - 96.19
14 330.20 96.56
15 350.00 86.67
16 363.30 7.3
17 366.40 98.56{Right Bank
18 - 367.70 98.48
i 37280 96.71
20 396.00 96.71
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SNo | Distance(m) | Groundlevel(m) | . .  Romaks
Seclion No. - 25
| 0.00 9853
2 9,20 98.72
3 10.80 98.38
4 30.00 93.50|Left Bank
5 32.90 9760
6 50.00 97.66
7 100.00 97.75
8 150.00 97.79
9 180.70 97.75
10 181.20 97.27|Lowesl Bed Level
11 200.00 97.23
12 250.00 97.38
13 300.00 97 31
14 310.50 98.14
15 350.00 98.25
16 368.00 98.33
17 370.00 99.38|Right Bank
i8 373.00 99.25
19 374.00 97.76
20 405.00 9773
Section No. - 26
1 0.00 99.86
2 50.00 99,69
3 100.00 99.93
4 130.10 99.78|Left Bank
5 132.00 99.18
6 150.00 99,36
7 175.00 99.13
8 200.00 99.02
9 250.00 98.91
10 300.00 98.87
i1 32710 © 68.75|Lowesl Bed Level
12 331.50 . 99591 -
13 336.00 ~ 99.91|Right Bank
14 354.00 101.32) -
15 358.00 - 101.22
16 36500 99.12
17 395.00 . 9918

3.27



S No|  Distance (m) | GroundLevelm) } _ Remarks
Seclion No. - 27
1 0.00 101.57
Y, 12.20 101.28
3 42,00 101 54|Left Bank
4 50.00 101.36
5 99.00 100.91
&5 6 100.00 100.38
7 150.00 100.17 |Lowes! Bed Level
8 173.00 100.25
9 176.00 100.40
10 200.00 100.50
11 250.00 100.44
12 300.00 100.46
13 350.00 100.42
14 398.00 100.39
15 401.00 100.87
i6 419.40 100.95
17 423.00 100.18
18 450,00 100.22
19 497.00 101.88{Right Bank
20 500.00 101.81
@ 21 503.00 10241
22 506.00 102.53
23 510,00 101.34
24 540.00 101.29

3.28



[SNo| — Distance(m) | Groundlevelfim) |
Section No, - 28

{ 0.00 103.82

2 12.20 103.94

3 13.20 103.04

4 2100 103.22

5 29.50 106.26

6 30.00 106.30

7 32.00 106.24

8 38.00 103.41

9 50.00 103.22
10 100.00 103.19
11 150.00 103.43
12 200.00 103.38
13 250.00 103.50
f4 2711.70 10347
15 2714.10 103.03
16 30000 103.02
17 350.00 103.01
8 400.00 102.86
19 420.50 102.84
20 421.40 102,62
21 450.00 i02.72
22 500.00 102,63
23 550.00 102.43
24 585.30 102.44
25 536.00 103.22
26 600.00 103.28
27 61340 103.58
28 614.00 103.48
29 620.00 102.20
30 640.00 102.10

Left Bank

Lowest Bed Level
Right Bank

_ Romatks

329




Seclion No. - 29

oo BN o R L B e e
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[S.No.|  Distance {m)

0.00
26.00
30.00
31.00
32.00
36.00
50.00

100.00
143.00
200.00
208.20
250.00
300.00
350.00
388.00
390.00
400.00
450.00
500.00
55000
55200
604.00
605.00
650.00
700.00
716540
716.20
734.90
760.00

" Ground Level (m)

105.88
10538
107.48
107.57

_Remarks

107.51|Left Bank

105.06
106.30
105.14
104.90
104.57
104.78
105.01
104.92
104.73
104.86
104.46
104.44
104.51
104.37
104.80
104.63
104.39
104.85
105.08
104.53
104.69

104.15|Lowest Bed Level
105.29|Right Bank
105.18

3.30




S No.| Distance(m] | Groundlevel(m) | Remaks
Seclion No. - 30
i 0.00 107.13
2 1.00 106.44
3 50.00 106.72
4 61.30 107.05|Left Bank
5 100.00 106.76
6 150.00 106.80
7 171.30 106.64
8 174.30 105.90|Lowest Bed Level
9 200.00 106.01
10 250.00 106.05
11 300.00 106.20
12 350.00 106.18
3 400.00 106.50
14 450.00 106.37
15 500.00 106.34
16 502.00 107.24[Right Bank
17 504.30 107.23
18 535.00 106.70
Section No. - 31
®
i 0.00 108.39
2 27.00 108.36
3 30.00 110.70
4 32.00 110.72 |
5 33.50 110.68{Left Bank
6 36.00 108.20
7 50.00 107.99
8 100.00 107.74
9 150.00 107.97
10 _ §75.00 107.15|Lowes! Bed Level
11 200.00 108.31
12 250.00 - 108.20
13| 300.00 108.01
| 14 311.00 103.00
@ 15 313.00 108.38]
16 3330010 108.08
17 35000 | 108.13
18 380.00 108.37
19 40000 108.18
20 440.00 108.23
21 44206 109.62|Right Bank
22 450.00 109.54
23 480.00 109.40

3.31



S.No| Distancefmj | Groundlevelfmw) | Remaks
Section No. - 32
1 0.00 111.56
2 1.50 111.04
3 37.80 110.84
4 41.00 111.73]Left Bank
5 50.00 111.29
G 100.00 111.22
7 150.00 111.14
3 204.00 111.08
9 211.00 111.04
10 213.80 110.24
1 23506 110.77
12 250.00 110.68
13 30000 110.81
14 31090 110.80
15 315.00 110.20
16 350.00 110.17
17 400.00 110.72
i3 450.00 11093
19 500.00 110.68
20 534.00 110.36
21 550.00 110.06
22 600.00 109.82
23 650.00 109.48|Lowest Bed Level
24 655.00 111.00[Right Bank
25 675.00 111.08
26 685.00 111.10
Section No. - 33
1 0.00 115.65
2 2060 11538}
3 27.30 115.59iLeft Bank
4 50.00 i11.71|Lowest Bed Level
5 100.00 111.83
6 139.80 111.94
7 141.00 112.40
8 150.00 - 11205
9 153.00 112.39
10 200.00 112.50
H - 204.00 - 112.89
i2 250.00 11291
13 300.00 $11.98
14 © 311.00 112,80
15 350.00 112.82{Right Bank
16 384.00 113.06
i7 384.50 11356

3.32



(S No.|  “Distance (m) | GroundLevel(m) |~ Remaks
Section No, - 34
i 0.00 115.59
2 19.90 11591
3 30.00 115.44
4 33.60 115.06|Lelt Bank
5 40.70 114.16
6 47.80 114.24
7 50.00 114.53
8 83.10 114.61
9 88.70 114.22
0 100.00 114.34
ik 150.00 114.09
12 162.70 114.20
13 200.00 114.20
14 211.00 114.66
15 250.00 115.00
16 300.00 114.96
17 350.00 114.64
18 358.00 114,58
19 359.00 116.37
20 400.00 145.04
21 450.00 115.04
22 500.00 115.02
23 550.00 115.09
24 600.00 114.75
25 603,00 114.25
26 650.00 114.15
27 670.00 113.99|Lowes Bed Level
28 673.00 116.49[Right Bank
29 700.00 116.98
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ey
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SNo| Distanco(mj | Groundlevelm) | .. Remaks
Section No. - 35
1 0.00 118.12
2 1.00 17.87
3 26.70 117.94
4 21.30 17.72
5 33.80 117.81|Left Bank
6 34.50 117.40
7 50.00 117.58
8 100.00 117.28
9 113.00 11747
10 119.90 117.27
" 125.30 117.47
12 150,00 117.60
13 200.00 117.56
14 250.00 117.82
15 300.00 117.76
16 350.00 116.89
17 380.00 117.08
i8 400.00 116.61|Lowest Bed Level
19 450.00 116.74
20 500.00 116.96
21 550.00 17.21
22 576.40 117.02
23 581.70 117.34
24 600.00 117.65
25 650.00 117.66
26 700.00 117.61
2 707.40 117.68
28 709.30 116.94
29 734.10 117.08
30 736.50 117.63
31 750.00 117.58
32 753.00 11893
33 755.00 118.86|Right Bank
34 78500 118.83 -

3134



Seclion No. - 30

QO ™ OO e ) DD e

S.No.|  Distance(m)

0.00
21.10
24.20
50.00
70.00

100.00
150.00
165.00
200.00
250.00
300.00
350.00
372.90
377.30
388.00
391.00
400.00
450.00
500.00
506.50

[ Ground Lovel (m) |

120.89
120.71]Left Bank
119.61
119.10[Lowest Bed Level
119.12
119.44
119.71
$19.83
120.31
119.86
119.75
119.56
119.23
120.14
119.98
120.28
120.24
120.53|Right Bank
120.88
§21.08
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S No.| Distancofm | Groundlevel(m) |~ Remaks |
Section No. - 37
1 0.00 12531
2 15.00 125.24
3 31.60 124.96{Left Bank
4 40.00 121.94
5 48.10 12163
6 50.00 12243
7 91.50 121.89
8 98.20 12148
g9 100.00 121.48
10 125.00 121.5¢
11 127.00 121.74
12 150.00 121.88
13 200.00 121.53
14 22370 121.26|Lowest Bed Level
15 250.60 §21.65
16 30000 121.97
17 330.60 122.29
18 336.00 12261
19 350.00 122.83
20 400.00 122.76
21 45000 122.24
22 500.00 122.78
23 550.00 122.56
24 564.00 f22.62
25 566.00 122.95
20 600.00 122.94
27 650.060 12279
28 700.00 12224
29 71270 12231
30 71340 123.28{Right Bank
3 73020 123.24

3.36
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S.No.|  Distance(m) | Growndlevelfm) | _ . Remaks
Soction No. - 38
1 0.0 126.49
2 200 12606
3 50.00 125.99
4 51.20 125,31
5 63.00 125.42
6 £4.60 126.05]Lelt Bank
7 9270 125.94
8 94.90 125,26
9 100.00 12540
i 118.90 i24.84
i1 24.20 12534
2 150.00 125.12
13 200.00 125.26
14 250,00 25.15
15 300.00 125.156
16 360.00 125.13
17 400.00 125.30
18 450.00 125.17
19 500.00 124.80
20 550.00 124.47
21 600.00 124.31
22 650.00 123.97|Lowesl Bed Level
23 £58.60 124 .62
2 660.00 126 36| Right Bank
25 £98.00 126.64
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Seclion No. - 32
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S.No.|  Distance (m)

0.00
33.90
50.00
55.00
64.00

160.00
135.00
150.00
200.00
250.00
300.00
350.00
400.00
450.00
500.00
550.00
600.00
645.00
G47.70
648.00
680.00

| Ground toveb(m] |

128.21
127.98
127 .81
127.66
127.08
127.59
127.57
121.22
127.08
127.34
127.47
121.71
127.89
127.90
127.9
127.92
127.34
127.89
128.24
128.25
128.33

_Remarks

oft Bank

Lowest Bed Level

Right Bank

3.38




S No | Distance (m) | Groundlevelfm) | Remerks
Sectlon No. - 40

1 0.00 131.44

2 300 131.55

3 30.00 131.51]Lelt Bank
4 31.50 130.21

5 50.00 130.43

3 100.00 130.56

i 150.00 130.69

8 180.50 130.21

9 200.00 130.48

i0 209.00 130.47

i1 236.50 130.18

12 250.00 130.10|Lowest Bed Level
13 270.00 130.38

14 271.40 130.92

15 300.00 130.91

16 350.00 130.85

17 400.00 130.78

18 450.00 130.30

19 500.00 130.34
20 550.00 130.22
21 600.00 130.27
22 650.00 130.11
23 683.30 130.29
24 685.00 130.97
25 700.00 130.96
26 750.00 130.47
27 763.30 130.63
28 76700 131.37|Right Bank
29 787 .00 131.24

3.39
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S No | Distancan) | GroundLovelfm) | Remasks |
Section No. - 44
1 0.00 134.88
2 5.20 134.44
3 50.00 134.73
4 60.00 134.76|Left Bank
5 61.00 134.60
6 100.00 134.57
7 150.00 134.44
8 160.00 133.80
9 200.00 134.12
10 250.00 133.85
1 300.00 134.55
12 343.30 134.60
13 350.00 134.15
14 400.00 134.14
15 432.00 134.28
16 450.00 134.04
17 475.00 133.49]Lowest Bed Level
18 500.00 133.80
19 555,00 133.56
20 557.00 134.27
21 600.00 13445
2 604.00 133.62
23 640.00 134.04
24 648.00 136.20[Right Bank
25 662.00 136.54
26 666.00 136.54
27 678.00 13587
28 689.00 135.03
29 715.00 135.06
30 720.00 136.56
| 3 740.00 136.60

3.40



SNo. [ bistance m) | GroundLevelfm)_ | Remaks
Section No. - 42
1 000 137.83
2 25.00 137.87
3 30.00 140.06
4 35.40 139.92|Left Bank
5 40.30 138.55
6 44.30 138.04
7 4550 137.48
3 59.70 137 47|Lowest Bed Level
9 68.40 137.80
10 85.20 137.88
11 100.00 137.57
12 150,00 137.97
13 200.00 138.03
14 231.10 137.93
15 250.00 138.24
16 300.00 137.87
17 318.40 138.60
18 35000 137.81
19 361.00 138.90
20 37210 139.07
21 380.00 141.61|Right Bank
22 391.00 141.23
23 400.00 139.14
24 420.00 137 .54
Section No. - 43
i 0.00 143.44
2 46.00 143.25{Left Bank
3 51.00 14217
4 56.50 142.13
5 100.00 142.22
6 150.00 14284
i 181.10 143.15
8 183.00 - 44254
9 - 200.00 142.56
10 250.00 142.44
H 300.00 14248
12 350.00 14250 _
13 352.00 141.70|Lowest Bed Leve!
14 397.00 141,92
15 400.00 146.43{Right Bank
16 409.00 146.32
17 420.00 146.28
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Seclion No. - 44

QD o~ O b W N e

— e amie
o PO wa O D

S. No.| _ Distance (m) |

0.00
36.00
38.00
50.00
93.50

100.00
150.00
197.00
200.00
250.00
295.00
300.00
453.00

149.47
149.66{Lelt Bank
147.19
146.86
146.80
14591
145.80
145.23Lowes! Bed Level
145.56
146.36
146.36
146.85|Right Bank
147 48

_Remarks
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S.No.|  Dislancofm) | Groundlevol(m | —  _ _ Remaks
Section No, - 45

1 0.00 151.00

2 25.00 150.87

3 30.00 152.78(Left Bank
4 35.00 152.33

5 40.00 150.86

6 50.00 - 15045

7 80.60 150.59

8 100.00 150.19

9 116.90 150.36

10 121.30 149.96|Lowest Bed Level
i1 150.00 150.18

12 200.00 150.31

13 250.00 150.52

14 300.00 150.77

15 350.00 150.80

16 38440 150.66

17 400.00 150.47

18 450.00 150.87

ig 500.00 150.51

20 550.00 151.17

21 600.00 151.23

22 635.00 151.62

23 651.00 151.66

24 681.00 151.20

25 683.00 151.64

26 700.00 151.37

27 710.00 151.23

28 717.00 151.26

29 750.00 151.72

30 800.00 151.87

31 809.00 151.82

- 32 814.00 153.57{Rigiht Bank

33 836.00 153.47 '

343




S No.| " Distancem) | Groundlevel(m) | Remaks
Sectlion No. - 46
1 0.00 166.02
2 20.00 156.44
3 30.00 158.12|Left Bank
4 36.00 157.52
5 4260 156.21
6 50.00 155.31
7 §7.30 165.31
8 100.00 155.02{Lowesl Bed Level
g 120.00 165.55
10 150.00 155.53
13 200.00 155.60
12 250,00 155.95
13 262.00 156.51
14 296.00 156.21
15 300.00 155.41
6 350.00 155.60
17 400.00 156.01
18 450.00 156.24
19 481.00 156.35
20 500.00 156.19
21 532.00 156.49
22 533.00 168.08[Right Bank
23 557.00 158.23

3.44




SNo | Distance(m) | GroundLevelfm) | T Remaks
Section No. - 47
i 0.00 161.87
2 20,93 162.35|Left Bank
3 21.42 161.59
4 4253 161.02
‘ 5 60.99 161.07
£ 6 61.00 160.09|Lowest Bed Level
7 14259 160.43
8 200.53 160.59
9 215 21 160.47
10 354.95 160.96
1 417.58 161.40
12 447.98 160.84
13 564.43 161.29
14 582,66 161.36
15| 583,00 161,91
16 639.09 161.21
17 680.51 161.00
8 730.21 160.88
19 730.60 164.06|Righ! Bank
20 74961 165.05
21 776.54 164.56
Section No. - 48
1 0.00 165.76|
) 26,70 166.56Left Bank
3 39.94 164.61
4 147.92 164.45|Lowest Bed Level
5 237.16 165.74
6 276.75 16486
7 412.79 165.72
8 527.92 166.23
9 64593 166.25
10 02| . 16649
o 1 83865 166.76]
® | 1 - esreo| 166.76
13 90111 16605
. qp03rs| 0 16667
15 1,034.24 166.91
16 1,056.92 169.53|Rignt Bank
17 107495 169.18 |

345



i

S No.| Distoncefm) | Groundlevei(m) | Remarks
Section No. - 49
1 0.00 173.70
2 31.54 174.01|Left Bank
3 40.49 170.72
4 100.88 171.46
5 163.32 171.45
6 234.80 170.82
7 237.35 171.61
8 352.28 171.06
9 356.53 170.54|Lowest Bed Level
10 384.13 171.04
K 449,62 171.00
12 500.22 171.03
13 506.58 171.47
14 546.59 §71.60
15 571.24 171.04
16 668.00 170.87
i7 71007 170.75
18 809.72 173.02{Right 8ank
19 833.00 1711
20 870.42 171.45
Seclion No. - 50
{ 0.00 180.88
2 518 179.30
3 55.12 178.80
4 66.10 180.13
5 84.49 180.32|Left Bank
6 89.10 179.77
7 128.09 17743
8 187.67 176.83|Lowest Bed Level
9 226.06 177.14
10 24561 171.63
11 289.73 177.49
12 387.33 Y X
13 41753 177.43
14 487.18 17766
15 49649 | 17838
16 55236F - 178.26
17 604.12 - 177.88
18 628181 177.16
19 TR I 17763
20 713.87 177 90{Right Bank
21 721.42 179.34
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S. No.t  Distanco(m) | Groundlevelfmy) | Remaks ]
Seclion No. - 51
1 0.00 192.29
2 21.24 190.51|t.eft Bank
3 41.28 185,98
4 66.38 184.11
5 162.69 183.85
8 167 54 182.67|Lowesl Bed Level
7 23844 183.20
8 267.16 184.11
9 275.87 185.10{Right Bank
i0 280.62 184.55
11 335.21 185.93
Section No. - 52
1 0.00 197.59
2 7.39 192.57
3 111.20 189.72
4 196.70 187.54 {Left Bank
5 197.99 187.31
6 206.77 186.12|Lowesl Bed Level
% 7 214.10 187.07
8 23149 202.05|Right Bank (CHif)
9 232,11 201.60
10 239.87 200.69
11 260.90 193.62
12 280.09 193.08
@
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(S No [ Distancem) | GroundLevelfm) | ___Remarks
Phulparasi Bridge (7+360)
1 0.00 85.17
2 16.26 36.07
3 22.75 81.71
4 26.54 80.04
5 68.82 81.25
6 76.00 85.84
7 90.57 85.85
Canal Crossing (37+480}
i 0.00 126.23
2 6.00 125,60
3 1.1 123.44
4 14.60 12345
5 16.20 122.28
6 50.00 122.28
7 100.00 123.03
8 150.00 123.68
9 200.00 12399
10 23200 123.77
11 250.00 126.31
Highway Bridge {41+870)
1 0.06 14266
2 19.34 142.21
3 2591 14050
4 30.55 139.96
5 39.51 137.95
6 21477 138.44
7 22333 - 140.14
8 230.36 141.60
9 261.80 141.96

3.48




Appenddix - 4

Geodetic Control Points Used

{ Julpani 115 Easling:  359,502.10 Notthing: 2,993,824 62
2 Phenarad7  Lasting.  348,760.82 Noithing: 2,966,244.52
3 Simara 38 Easting:  349,859.18 Notlhing: 2.968,023.28

Levelling Bench Marks Used

1BM-9 R.L 87.70 Belhi
2BM-10 R.L. 8592 Belhi
IBM-104-084 R L 142.44 Lakhandei Highway Bridge

349



DATA BOOK
4. RIVER SURVEY BABAI RIVER



fe
=
&

BB ot R T OB A T TR L e e

Fi

I

ittt ip i i

His Majesty’s Government of Nepal
Department of Irrigation
Japan International Cooperation Agency (JICA)

The Study on Flood Mitigation Plan for Selected

Rivers in the Terai Plain
in the Kingdom of Nepal

Report
on

Babai River Survey

June 1998

TECHDA

Technical Development Associates (®) Lid.
Dhobighat, Lalitpur
Post Box 978; Ph: 532196, Fax: 523996

.



@

TABLE OF CONTENT

(page)
L INTRODUCTION ..ot et eb st srsee s 43
2 WORK SCHEDULE ..ottt oot nssesns s 4.5
3. SURVEY WORK AND THE STANDARDS ADOPTED ..o 4.7
4. CONCLUSEON oo et et 4.11

ANNEXES

Annex-A: Summary of Longitudinal Leveling
Annex-B: Cross-Section Data

Annex-C: Co-ordinates of Bank Stakes
Annex-D: Specifications

4.2



Efj\{:}ﬁ!_l‘ztg{;:;jr_?g_r»_r_:i;_IMJa;g: (P) Led B Baodar River Survey

10 INTRODUCTION

1.1 Backgrouad

Flood problems in the form of loss of property and life are being faced along various
river courses in Nepal. These problems are more severe in the flood plains of Terai. For
preparing flood mitigation plan for selected rivers in the Terai plain, His Majesty’s
Government of Nepal {HMG/N) requested Government of Japan for technical co-
operation, and accordingly, Japan Interational Co-operation Agency (JICA) Study
Team has presently been involved in the overall study work.

Babai River of Bardiya District is one of the two rivers for which the JICA Study Team
has been conducting detailed feasibility study of the flood mitigation works. In this
context, survey of Babai River, covering about 50 km stretch between Nepal-India
border East-West Highway, had been conducted by the consulting finn Technical
Development Associates (P) Ltd. [TECHDA] for ICA Study Team in accordance with
the agreement signed between the two on 29™ April, 1998. Present report basically
contains the results of the survey work carried out by TECHDA from May 5™ to June
7% 1998. Longitudinal and transverse profiles of the river stretch have been separately
presented.

1.2 Location of the Study Area

The survey area is located at Bardia District of Bheri Zone, Mid-Western Development
Region along the Babai River course between the East-West Highway and Indo-Nepal
Border. The survey area had been shown in Figure 1.1

1.3  Objectives
The objectivcs of the survey work arc:

To prepare profiles of the river so that feasibility study could be conducted
based on them; and

To estimates tentatively the high flood levels at different sections based on
observation of flood marks or local inquiry.

1.4  Scopeof Work

The scope of work for the present survey work has been listed bé!ow. For the details, the
specifications for the job are referred (Annex - D)

Fixing of cross-section lines at approximately 1 km interval on recent map (or
aerial photographs) covering the river stretches from East-West Highway in the
upstream and Inda-Nepal border in the downstream;

4.3
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“+ Fixing of concrete bank stakes on both banks of the river at every cross-section;

<+ Longitudinal levelling of the river with the use of automatic Level connecting
national benchmark with each bank stake top and corresponding ground poimt
and flood marks;

+ Cross-section survey using EDM for distance measurement and automatic level
for elevation;

¢ Traversing of the river using EDM for determining the co-ordinates of each bank
stake and cormresponding flood mark; and

<+ Preparation of longitudinal and transverse profiles and plotling of bank stakes
and flood marks on 1:10,000 map, which was prepared by JICA Study Team
about the same time the present river survey was conducted. '

In the original specifications of the survey work, the co-ordinates of the bank stakes and
flood marks had to be determined using GPS survey, but during the field work, high
precision GPS instrument was not available for differential GPS survey. Therefore
instead of a portable type instrument, which is less accurate, EDM traversing was
resorted to, after discussing the matter with the JICA Expert-in-Charge of the survey
work.

20 WORK SCHEDULE

Survey team was mobilised immediately after signing the agreement. The team started
actual work from 5™ of May. Only the EDM traversing was started late because of non-
availability of GPS instrument and the time taken to replace the latter by the former. Fig,
2.1 provides the actual work program of different activities in the fields.

4.5
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3.0 SURVEY WORK AND THE STANDARDS ADOPTED

3.i Longitudinal Levelling /Benchmark

Description cards of several national benchmarks established in the survey area by the
Department of Survey, HMG/N were acquired and taken to the field so that longitudinal
levelling could be started from one ¢nd of the river and closed to the other end.
However, only one of them located at the Babai Headwork site could be found in the
field. Therefore, longitudinal levelling had to be closed in several loops. The loops,
which were made in longitudinal levelling are

Loop i:
Loop 2:
Loop 3:
Loop 4:
Loop 5:
Loop 6:
Loop 7:
Loop 8:

Loop 9:

Loop 10:
Loop 11:
Loop 12:
Loop 13:

Loop 14:

BM - L46 - L4$ - L44 - L43 - R43 - R44 - R45 - R46 - BM
L43.- L42 - L41 - L40 - R40 - R41 -R42 - R43

140 - 139 - L38 - L37 - R37 - R38 -R39 - R40

L37-L36 - L35 - L34 - R34 - R35 -R36 - R37
L34-133-132-L31 -L30-R30-R31-R32-R33-R34
130 -1.29 - L28 - L27 - R27 - R28 -R29 - R30

1.27- 126 - L25 - L24 - R24 - R25 - R26 - R27
L24-123-122-121 - R21 - R22 -R23 - R24
L21-120-L19- L18- R18-R19-R20 - R21

Li8-L17 ~L_l6-‘LlS -L14-R14-RIS-R16-RI7-RIS
L14-1L13-L12-L11-L10-L9-R9-R10-Ril -R12-RI3 -R14
19-18-L9

Rt-R2-R3-L3-TBM101-13-L2-L1-RI

. TBM101-L14-L5,L6&L7-L8 -R8-R7-R6-RS- R4 -TBM 101

Thc number of the used benchmark is 124;045.6 with elevation 194.24 m abo_ve msl.

All the closing errors found in the above loops are almost within the permissible range
of ertors inspite of the rugged terrain of the survey area like that of a mountainous
region. The sumumary of errors has been provided in Table 3.1 and the summary of
longitudinal fevelling has been provided in Annex-A.

4.7
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Table 3.1 Summary of Errors in Longitudinal Levelling

{.oop Approx. Closing | Permissible Error (mm) Remarks
Distance (km) | Error {mm) Plain Mot

L . 8.0 -2 08 | 4 For Plain

2 7.0 +40 26 +132 Permissible Error =

3] 10 +8 126 £132 104

4 7.0 -10 126 +132 -

2 20 4 £39 £130 Pcigs‘::h?lzrg:r‘:r =
6 1 10 -65 26 132 50S

7 3.0 -52 128 t141

] 7.0 73 26 %132 [ where,

2 7.0 +68 26 132 | S is Distance in km,
10 9.0 +88 130 £150

B 12,0 +20 135 173

13 5.0 +16 $22 112

14 8.0 -50 128 14t

3.2 Cross-section Survey

Cross-section lines at all focation were fixed beforehand on aerial photographs of scale
1:42,000 at an interval of | km. The same were transferred to the field. The river course
has changed a lot in between the sections in the past few years. Hence, after the
corresponding bank stakes were plotted in the new 1:10,000 scale map, it has been found
that the interval was not uniform. '

For precise distance measurement, EDM was used for cross-section survey. The distance
measured during the cross-section survey very closely matched to that found by EDM
traversing for determining co-ordinates of stakes. The tefl to right or vice versa level
difference between the two bank stakes was also within the permissible range. At some
sections, because of rugged terrain and intense summer heat causing refractive error, the
difference has exceeded the limit. it is difficult to state whether the difference was due to
errors in longitudinal levelling or due to cross-section levelling. The emors have been '
summarised in Table 3.2. The cross-section data consisting of distance and elevation of
all surveyed points has been provided in Annex -B. ' '
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3.3  Traversing with EDM

For determining co-ordinates of bank stakes and flood marks in UTM system, EDM
traversing counsisting of five loops was conducted. The trigonometrical stations with
known co-ordinates, which were used in the present survey work, are nos. 034-104 and
034-105 (third order) having co-ordinates 534110.422 (Easting), 3118793.350
(Northing) and 535075.861{Easting), 31 17745.447(Northing) respectively. Flood marks,
which were surveyed, are only tentative and mostly located on the basis of local inquiry.
Some of the flood marks were far away from the bank, particularly in areas prone to
inundation, hence, they could not be surveyed. The co-ordinates of all the surveyed
points have been provided in Annex-C.

4 CONCLUSION

The survey of Babai River has been conducted successfully with utmost care and in a
professional manner. In spite of intense heat during the fieldwork, the errors have been
brought within control. It is expected that the data and drawings would be very much
useful for further study and planning of mitigating works in the concemed reach of the -
river.
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Summary of Lohgitudinal Levelling
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BADAI RIVER SURVEY
CROSS SEGTION DATA

Ristance ineaswred fram the left bank stake at all seclions

Annex-8

X-SEC No. { X-SEC Ro. 2 Sl xsECNes ]
Crstance  |Elevation  JRemarks Cistance  [Elovation |Rematks | Distance_|Elevation  |Remaiks
[ -30.000] t40.8cCs| o 20000 141191 - -30.000]  141.239
| -21.8C0 139.538 0.000 141,403 slake top 0.000 141.209]stakxe lop
0000]  139.095]stake top 0.000]  141.299]stake ground 0.000]  141.215|stake ground
_____ 0000|  138.936|stake ground 41.980] 139.136 12.450] 138.850 ]
19.400]  138.156 o 74.360] 138773 220201 138.125
~_3a700] 137858 ] 132.340] 139504 252700  137.535
37.400] 135091 224.780  138.551 93850 137.455
41200 12372 261.200]  138.064 140330 136.302
44.200]  124.521 280.430]  137.651 172.070]  135.031
69.640] 134945 288.440] 135264 175.070] 134.760
~_go.040[ 135114 342150]  135.419 218.670|  134.201%
134680 1358619 369.000] 135244 2189471 134632
168 480] 136,066 396.030] 134.175 221.947f 135316
194920 136934 | 396.030] 135.424 - 222671]  137.487
199.380] 138278 400720  140.707 222900|  140.526
200.580] 140.789 408.620]  141.047|stake top 228.500]  140.630]slake top
212.880 140.839 408.62¢ 140.937]stake ground 228.500 139.518]slake ground
214280  141.240]stake top [ 43s620] 140925 258.500] 140.592
| 214280 141.160|stake ground
244.230]  140.952
8ridge Cross-Section
Dislance |Act. El, Remarks Distance Act. ES, Remarks Dislance  |Act. EL. Remarks
-30.000]: 145675 83.150]  145.000|Pier 172,400 145.000|Pier
0.000] ° 145.825 a3.150] 136.397 173.4001  145.C00|Pier
0.700f ‘42261 93150 136.582 173400 136.670]
3150| 142182 104.650] - 136.588 174.900]  136.049
13.000] 139,852 104.650]  145.000]Pier 174.900] 135745
15800} 137.695 105650  145.000{Pier 179150  134.408|LFL
23.000] 136600] 105650 135.984 183400 135.756 3
23.000]  145.0001Pier 108.350] 135.396 189,500  136.301
23.800] 145.000[Pier 108850 136.156 189.500]  "136.896
23800 138777 111.750] 136.118 192.500] - 136.402
37.200] 136.479 111.750)  135.765|LFL 104.750]. 138858 -
41.000]  135.486 119.750] 134.015 194.750| - 145.000|Pier
41.000] t45.C00[Pier 127.300] 134.987] 195.750] - 145.000]Pier
42.000] 145.00C)Pier 127.300]  145.000]Pier 195.750] - 136.600
42000 135.128 128.300]  145.000[Pier '201.3501 | 136.835|
49.500] 136.351 128.300] 136630 217.800]  138.319
55800] 126.062 130.700] 135.803 217.800] .145.000]Pier
52.300] 135475] - 148.000] 135.879 . 218.800]  145.000|Pier
" 50300]  145.000]Pier 1499000 135681 218.800] - 138.072] -
" 60.300] 145.000]Pier 149.600} - 145.000]Pier 236.000]  139.999
L g0300] 135852 150.900] - 145.000]Pier 240.200] 140.941
T 6B.750] - 136.455 150.000] 436.040 241.800] 145.746
T 75.450] 136,468 “152.600]  135.753|LFL 270200  145.057
79.000f 135.720 155600, 135232 .
[ 7occ0| 136223 162500 135714
32150 136282 172.400] 135598
3z 150] 145.cco|pier
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4.17

TX-SEC No. & X-5EG No. 5 X-SEC No. 6
Ciitance  [Efovation [Remarks  } [ Distance | Elevation | Remarks | [Distance  [Elevation |Remarks
0.000[ 140487 30.000] 140.965 T 20.000] 140559
Noeo] 140377 [stake top 0.000]  141.168|stake top 0.000]  t41.161[stakatop
0.000{ 140 216[stake ground 0.000] _ 141.054]stake ground 0.000] 141,001 stake ground
7.920]  140.211 39.460]  139.890 - 3r.540]  ta0.208]
13.420] 135139 68.500] 140477 97050 140133 7
_.16930|  134.239 _840] 140,061 B 172.100] — 140.093
o 32710] 134,594 113390 139.184 323530 133.091] T
43.450]  135.124 150.910] 140.087 [ 356.110]  138.455
55990]  135.625 166.150]  140.221 366.890] 1ar4so] ]
55990|  136.146 176.000]  139.485 386260 138423 o
105740 136291 200.240| 139.815 493,740  138.426 i
150.340] 135506 223670 139.362 493,740  137.038
[ 177.160] 138230 246580 139.571 508.850] 136655
267.020] 136.294 290.010] 138.569 §42.600] 136.183
289190} 155696 303.110]  137.805 542,600 135,734
356.420] 137.004 316.410] 137.975 545450 135239
[T 417660 139.115 [ 342.960] 137.628 557.905] 135489 7
453030 139.980 352.470] 137.087 603.820] 135777
T 511.030]  140.165 357.770]  137.286 603.320] 136280
596.090] 140342 420000 136523 622.550] 136497 ]
625280  140.154]stake top 430.320] 135604 6296500 140359 T
625.280]  140.694]stake ground 433320] 135.366 635565] 140487
655280 139.675 434.020] 1234.330 635.565] 141.110
466.710]  134.830 641.650] 141.149]stake top
468.410] 135248 641.650|  141.079}stake ground
471.410] 135530 671.650] 141.003
473.810] 137.420
X-SEC No. 7 477.010] 140935 X-SEC No. 8 ]
484.670 141.503|stake top '
Distance | Elevation Remarks 484.670 141.388|stake ground | Distance | Elevation Remarks
-30.000] 139.636 514670] 144176 -30.000] " 141.017
0.000| - 141.048]slake lop 0.000] 141.168]sleke lop
0.000] 140.832|slake ground 0.000 140.970]|stake ground
35750] 140429] 6.200] 140953
110.420] -~ 140.446 10.000] 135.260
124.420] 136268 14.000] 135380
152270 138170 31.560] 135460
227.720] 135795] - 53.120] 136.286
2803401 135.730] 67.310] " 136491
283340t 135550 - §1.500] 136203
263.540] 135330 85.935] 136.163
322.140] 135330 90.370) 136.305
322.740] 135344 100.350] ~ 136.813
325.780] 136184} 110.460] ~ 138.394
340.320] .137.146 164.080]  138.904
s30210| - 137251 202.460]  138.556]
627.010] ;. 137.607 260420 139.548
641110 138,127 378100 140.263
641.8101 142354 382 050 140.622|stake lop
646 240 142 036]slake top 382050 140.510]stake ground |
645 240 141.887|slake ground 412.050] ° 140613
676 240]  141.754 . 3
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Anttex-B

CXSECNey ] SR I X-SEC No. 11
Distance | Elevation | Remaiks | [Distanca  [Flevation [Remarks Distance_[Efevation [Remarks
_-000|  141.164 o -30.000] 142,104 -0000] 142,097 )
| 1s400] 9dt4ma) | b 50000 142079 0.000]  142.259|slake lop
92000 40053 ] 1 L200000  140.444] 0.000]  142.102|stake ground
) 0.000 139.639|stake ton 0.000 140.842|stake top 11,670 142.097

_._..0.000]  t39.503|stake ground 0.000] 140.734|stake ground 15230  138.034(
© 19.990]  139.408 40.880]  139.756 18230 136,844 "“
81600] 139.659 79.710]  138.524 42.100] 136692
| 83525 136.354 94.560 137.752 65.970 136.851
| 63603] 136004 94.560}  137.3%0 68.970]  137.042
75.530 136.004 122.840 137.484 93.550 138.225
75830 137.593 122 840 137.862 146.350 138.7714
137.230 136.403 140.310 138.180 320.100 140.647
170.290 136.460 233.340 137.677 4223810 141.256]stake top
179.3710 136.366 236.760 136.847 422.810 141.147|stake ground
| 207.800] 136,667 283.150]  137.570 452.810] 141095
210.800]  138.166 295910] 136915
230.350 139.979 318.510 137.329
235.860 142.035 354.970 136.859
242560  142.129]stake top 384.850]  136.009
242 560 142.045]stake ground 415.529 136.864
234.560 141.975 415.52¢ 137.309
417.650] 141631
424.270] ~ 142.369]slake top
424.270 142 248]slake ground
454270 142.334
X-SEC No. 12 X-SEC No. 13 X-SEC No. 14
Dislance  {Elevalion ' |Remarks Distance  |Flevation |Remarks -{Dislance - [Elevation. |Remarks
-30.000 142.630] -30.000 143.526] : -30.000] 141594}
0.0c0 143.349(slake lop 0.000; 143.545[stake top 0.000] ' 141.744{s'ake top
0.000]  143.195]stake ground 0.000] 143.471stake ground 0.000| 141.587|stake qround
3.680 143 215 33.080 142.366 116.4501  139.568
14.100 137.433 43.260 137,767 126,500} - 141.338)°
37970 137.833 48.955| 137039 139.560]  141.048¢
| 1C6.460 137.460 54.630 137.768 254,960 140700
130.340{  137.370 66.210] 137.819 265.960] 138.595
156.325 136.935 86.435| ' 137.629 291.260) 139.741
182.310 137.410 102.360 137.294 3€0.750 138.762
185.580 139.779 106.660] 137.8%4 4056304 - :138.693
222640 141.222 106.660]  138.484 408.630] - 138.474
233.980 141,424 145380} 133234 - 429.280 1371.697
241.970 142.979}slake lop 159.490 138.9641 450.030 138.344
241,940 142.820stake ground 204.330 133.899 453.030 138.597
| 271.970] 142959 214.510[° ~ 139699 453.930]  139.774
271.810 141.635 454.830 143.772
347.140 141.737 486.880 143.920]slake top
~ 38998 141.037] - : . 486.850 143.780|stake ground
393 61 142.576]stake lop 516.880 143.683
393.61 142 449]slake ground
423.61 143.744
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TXSECNo. 15

Anmnex-8

419

" TK-SEC No. 18 TXSECNo. 17
Cistance | Slevation | fRemarks | |Distance  [Elavation  [Remarks ‘Distanca | Elavation |  Remarks
-30.000| 142700 -30.000] 143747 ~ —30.000] _142.508|
D000 142.710[stakotop | 0.000]  124.209[stakotop 0000  142.783|stake top
0600}  142.620]slake ground 0.000] _ 144.002}stake ground 0.000]  142.586]slake ground
. B1430] 142,021 7.688] 141850 ~ _39.450] 142202 -
| B7.550] 138.90% 53220] 141550 " 96.750]  142.602 )
..13550]  148.191 204.560] 140316 | 160.160] ~ 142.009 B
87.510] 138.831 204.560] ~ 139.836 T7301.950] 141602
107.470] 138889 293.860] 139563 329.040]  142.212 1
107.470]  139.251 293.860]  139.494 362.940]  141.395 T
1£6.140]  138.918 ] 307.355]  139.344 | 383.780]  141.705 7
203.720]  139.566 320.850] 139.843 437.450] 141,153
[ 249.120] _ 141.336 323.850]  141.606 438.029]  139.995 N
293220 140631 352.490]  141.230 446.360]  139.793
352.840{ 141268 351.090]  140.682 454 960]  139.983 ]
493.570]  141.215 468.610] 140321 503.680] 139990
558.010] 140.348 481.270] 139470 541.065]  138.990
534 850] 140.526 511.730]  138.610 578.550]  140.050
642.640]  140.446 524180  130.470 583.240]  141.498
694.610] 139.813 588 8501  140.480 583.850] 143226
706.738] 140818 811.500] 140673 592850 143.811|slake top
707.200] 141342 679.050] 142.097 592.850]  143.678{slake ground
709970  142.221|stake top 682.32] 141517 622.850] 144811 |
709.970] " 142.108]stake ground 712.78] 141560
739.970] 142068 748.460] 141.665 X-SEC No. 20
750.460]  144.617|stake fop Distance  |Elevation |Remaiks
750.460]  144.597|stake ground -30.000 145.598
780.46]  144.253 0.000}  145.845{staks top
0.000]  145.740[stake ground
X-SEC No. 19 X-SEC No. 18 75.760]  145.504
S ' 75760] 144962
Distance | Elevation Remarks Distance | Elevation |  Remarks 122020 144.012
-37.200]  142.161 -30.000]  145.960 154.090]  144.977
-27.000] 141.57% 0.000] 146.309]slake top 203280 145.137
-16.800] 142123 0.000]  148.134]stake ground 244,750] 145233
-10.800]  142.726 3.900] 148.074 255.800] 144.899
-10800] 144.773 23270] 141780 310.670] 144.347
0.000]  145.008}stake lop 23.480] 141782 337.180] 144536
0.000] 144.808]stake ground 42990] 141.030 337.180]  143.494
6.300] 144.79% 57.940| 140.892 382.140] 142524
6.300] 143.346 92.850] 140.012 390.505]  142.424
T14.140]  141.654 127.760]  140.882 398.870] 142.428
14.140] . 143.195 143350 142.052 404.370] 142432
44930} 143916 176.130] 142540 409.87] 142532
48.170| 142216 222.860] 143.734]stake lop 43433] 142517
130.000] : 141.616 222.860]  143.604]stake ground 474195 142,147
211.830] 142221 252.860] 143311 51406] 142527
293260] - 143244 515.78] 143.859
209.060]  142.094 553 74| 143217
310.990]  145.951 576.80] 143.465
441.410]  146.507|stake lop 586.86] 145.129] -
441,410 146.375]stake ground 592.64 _146.784 stake lop
471.41 146 214 592 64] 145.688]slake ground
596.64] 147.383 -
609.14] 1486114
622.64] 147.337




Annex-8

X-SEC Ho. 21 TXsEcHe 22T T X-SEC Ho. 23 ]
otance  [Elevation [Remarks | IDistance [Elevalion [Remarks | [Oistance [Clevalion  [Remarks
o000 152051 | f -30000] 146672 | . :30.00]  147.310
0000} 144.471]slake top CTos6o]  146.733|staxetop | 120000 148661 T T
i ___[)‘@L_ 144,371 stake grouad | 0.000]  145.571[stake ground | | 0.000f  147.28Blslake top
100430 el 19.100]  145.656 ] 0.000]  147.100]stake ground
 150.060f  143.048 75310]  144.982 5.820]  146.857
200230  ta2674] 1 284.590]  144.784 6.435] 145527
~210400| 143,014 363.060] 143,516 76.980]  145.759
...258.1801 143024 388.430| 142838 93.020] 145622
4 _274580] 142.184 413.500]  143.845 103.930]  145.142
290630 143822 491.040]  147.001 103.930]  144.737
294640] 145098 494.530]  147.210]stake top 126.960] 145,105
[ 310940] 146,502 494,530 147.003]slake ground 182.540] 143,592 ]
311.000]  147.530 524.530]  146.951 274.060]  143.569
[ 315.860]  147.704|stake top 307.590] 143516 ]
315.860]  147.579|stake ground 382.700 143.409
24586  147.573 395.080] 143.431
397.517]  148.306
404.070| 143.336]slake top
404.070]  148.228]stzke ground
437.070]  147.944
X-SEC No. 24 X-SEC No. 25 X-SEC No. 26
Listance  |Elevalion |Remarks Distance | Elevation | Remarks Distance  {Elevalion |Rerarks
-30.000{  148.633 -30.000]  149.421 -30.000] 150355
0.000} ~ 148.765]stake top -12.000]  147.953 0.000[  150.226(stake top
0.000] 148.594|stake ground -12.000]  148.665 0.000]  150.127{slake ground
6.000] 148.633 0.000]  148.061]slake lop 5670] 150.050]
({5 8.860] 143.993 Q.000]  147.967islake ground 6.670] 150,050
70.230  144.047 6.700[ 143292 - 7670]  147.438
172.960]  145.051 10.150]  146.649 13.170] 145508
328.960]  144.730 32.710]  146.236 40.870] 145118
azgo60] 145311 92520] 145.126 68.570] 145569
338.370| 145.713 135.630]  144.572 123.670] 146539 )
582.570]  146.585 152.180]  144.299 182.120]  147.654
653.660] 146.899 162.830]  144.552| 273.980]  148.134
664.660] 147.801]stake top 173.550] 144,553 396.580]  148.254
664.660] 147.684]stake ground 182.050] 144203 493920 '150.059]
867 560 147.895 206.280]  144.0931 503.370]  145.999
§94.660] 149.417 222.010] "~ 144.553 509.570]  150.262{stake top
230.180]  146.406] - 509.570|  150.160]stake ground
246.480] _ 150.576]stake lop 539.570]  150.001
246480 150.475]stake ground
255.480]  147.193
276.480]  150.423

!
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4.21

X-3EC No. 27 X-SEC No. 28 X-SEC Ho. 2¢
“Cistanca | Elevation | Remarks | [ Distanca_| Efevation | Remarks [ Distance | Elevation | femarks |
30wt Twsraey T 30000} 58911 | [T 30000 “tszvag
~0.000] 151.403{staketlop 0000 152.201]staketop 0.000) 152 106)stake top
__0.000]  151.270|staka ground 0,000 _ 152.122staxe ground | 1 0.000| 151.916]stake ground
"T33s0 1s1288) | 19360 162.157] 8.160| ia7.722
16.340] 146515 23.790]  148.273 T 16.340| 147,542 ]
680100 146.809 i 35.780 148.033 44 255 147.092
£0.500 146.459 47.770 150,228 ] 72170 $47.568 B
140.970|  146.574 66.740] 146,482 95.905]  147.336[
204,200 146.259 85.710 147.172 119.640 147.692
222190 145.609 ] 123.740 146.927 152.780 147.592 D
239.100 146.221 143.405 146.687 185.920 147775
| 239.830 146.661 163.070 147.313 197.530 147.667
254 800 146.331 231.560 148.213 209140 141.161
255.000 143.091 374.4%6 147,911 256.980 149.020
312.820 149.454 375.140 149.339 286.080 150.295
316.820 150.343|stake lop 383.380 149.662(stake lop 299,280 151.142{slake lop
316.820 150.249slake ground 383380 149.545]stake ground 299.280 150.912|stake ground
323.820 149.798 413.330 149,920 318.480 147.092
334.820 150.401 329.280 151.965
X-SEC No. 30 X-SEC Mo. 21 X-SEC No. 32
Cistance  |Elevation |Remarks Distance Elevation . [Remarks Distance |Elevation |Remarks
-30.000 153,147 -30.000 153.558 -30.000 155.832] -
-22.000 152.541 0.000 153.566|stake lop 0.000 155.908]stake lop
-21.244] 151413 ~0.000]  153.448]|stake ground 0.000]  155.769{slake ground
-12.300 151.028 32.600 150.781}) 3.000 155.525
-4.317 151.683 49.760 153.326 11.200 152.428
-3.900 152.418| 52.810 145.894 18.300 150.879
Q000 ' 152.486]stake top 81.785 147.944 26.050 160.57%
0.000 152.3641stake ground 110.760 149,908 A3.800 150.280
73.670 150.33¢ 125510] - 149.468 §2.480 152 606
107.700 143.243 140.260 149.922 210.880 152.128
140.505 147.744 156.630] * 150.857 245.390 150.736
173.310] 148.463 224,410 151.002 285715 150.124
245.780]  149.084 285.880| ¢ 150616 347.160 150,584
311.260] ©  147.930 298.630 149.645 395.410 153.249
323.890]  147.100 309.760] - 149.090 398840 153.908
336.500 147.969 320.89 149630 402.140 155.323]stake top
346.085] 150.519 350.300] . 149.415 402.140] _ 155.245]stake ground
146.050| 152 249] . 613.190] 152.593| 432.140] 155,063
354.550] - -153.331|slake lop 773.120|° 151417
353.550|  153.191]slake ground 863.180]  151.008
334550] 153,161 925830]  149.313
- 933.605 149.003]
941.380 149,378
g957.700] - 150.870
974.840]  152.883|slake lop
974.840]  152.797|stake ground
1004.840]  152.753
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Annex-B3

X-SEC No. 33 “X-SEC No. 34 BT S TR
Cistance |Elevation [Remaiks | Oistance  |Elevation  |Remarks B Distance | Elevation flemarks
| .30000]  156.345 ] 30000 157689 30.000]  153.548| -
77777 __9.6ca 156.505staka top . 0.000 156 976|slaka lop 0.000 159.448|slake lop
_ D.OQO|  156.378}stake ground 0.000] _ 156.883|slake ground 0.000] _ 159.340]s!ake ground |
| 9.t50] 156.473] 17.220 156,51 75.890 159.242

13.400] 154.230 17.992] 155047 154.140]  155.014
| 42290 153.345 54.820 155.206 240.560 159.239
_ B81.505] 152745 138.620] 155.936 332.630]  157.774
321520 153375 139.660] 153855 417.640]  155.340
186.570]  153.970 30Q.000] 153.876 422,640] 155.222
255601 163.395 335.080] 154.742 482.024] 154.622
472.580] 152.457 455.640]  154.547 | 541.408| 155.276
484.580] 182.207 | 456133 153.562 553.408 157.470
403.080] 151847 521.770] 153876 §63.930]  158.514
501.580 152.242 533.400 156.742 633.050 159.287
504.940]  153.342 §52.900]  156.930|slake top 637.510] 168.372|slake lop
584.720 152.9?% 5§52.500 156.859]stake grouad 637.510 168.207]slake ground
587150 152.352 5$82.900 156.833 667.510 168.112
595.150 151.744 '
610.985 151.364 X-SEC No. 28
626.840 151.7562 ‘
641.920 152.168 {istance | Elevation Remarks
£644.520] 157.230|stake lop -30.000} 164,552
£44.520 157.050|stake ground Q.000] 164.449]stake top
674.520 157.223 0.000] 164.355]stake ground
: 77.700 164.385
X-SEC Neo. 36 X-SEC No. 37 77.710] 164.335)
: ‘ 128.240 161.522
Cistance  |Elevation  jRemarks Distance | Elevation | Remarks 170.283] - 162.474
-30.0C0| 160.883): -30.000)  163.063 171.080| -164.068
0.000 161.276]slake lop 00007 163.592|stake lop 237610]° 164.1321
[~ 01000 161.135]stake ground 0.000} _ 183.487stake ground 238.110] 163.294
21.920 160.966 2.500 163.340 298.460 162.692
22.353 160.100 3.800 161.617 341.410 161.066
107.100 159.950 .680; 159135 412.590] 163.536
211.020 158.408 1 41.380 168.985 504.760] . 162:5_17
224 570] 157.108 51.080] 155.302 549.470] 162.255
270.085] 156.738 ] 107.080] ‘160085 570.810]  1163.079
3156001 157.163 153.570] 159982} 682.050]  162.381|
364.260] 158891 212.870] © 159.332 725.800}  163.891]
6519.640 158.702 271.770 160.002] 741.440] 162.085
662930  157.750] 367.390; & 162.582 794.460] 163.420
685.150|  170.464]stake lop 587.360)  160.477 794.850] 162.657|
| 585,150 170.331]slake ground 667,330 160.234 850.7901 - 162.335
715.150 170.463 669.180 163.870 B §87.460 162,477
676.240 164.080]stake lop 887.460 162.332
676,240 161.967|stake ground 962.920 169.319]
692.240 163.507 : §72.920] - 169.781|stake top
697.240] 163.760 972.920{ . 169.643|stake ground
706.240 163.975 973.920 169.793
: : 974.436 168.762
981.920 167.613
991.913 168.293
992.420 169.208
1002.220 168.075
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Annex-8

X.SEC No. 39 X-S€C No. 40 TTRSES No. 81
“istance { Elevation | Remaiks Distance  |Elevation |Remarks | [Distance [Elavation |Remadks
20.000] 169308 | -30.000]  171.185 T 30.000] 174653
0.C00}  169.615|staks top 15.500] 171.530 0.000] 174.735]stake top
| 0000]  169.535|stake ground | -11,000] _ 170.659 1| 0.000] 174.635{stake ground
11.200] 169.428 9000] 170871 150000 174.843
11.200] 168275 .7.600] 171.089 15.000f 171.389 o
125.000]  167.017 0.000] _ 171.401{stake top | 27.760] 171.889 ]
137510] 164690 0.000] ~ 171.304]stake ground 27.760] 171.389
222.260]  166.829 4260 171.339 T 112510  170.993
323090] 167811 5800  169.849 " 112510 171.793
166,480  166.151 87.050] 168.377 147510 173423
416.710f 165.913 123.850{ 188.699 216.340]  171.056 T
479.800] 164.643 124.350]  168.408 216.340] 172.086
510.800] 167.405 183.910! 169.685 285.600] 170698
527.910| 166.727 184.410] 170.458 289600] 173646
590 640| 167.809 248.820] 171637 406700 173.398
726.680] 166.876 395000  171.43%7 408.700]  171.964
724 150]  165.410 393.080] 188.724 489.660] 171.163
754260 166.703 §72.720] 168.930 §30.880] 170.505
832.700[ 167.578 608.990] 1687.90% 579.470f 169.658
914.880] 167.207 618.110] 167.981 593.070] 170556
924.890] 166227 648.620] 168.421 831.710] - 171i.490
934.560] 167.196 782.000f 169.797 653.650] 170.628
1016.100] 166.954 782250 169.314 694.070] 169.928
1063.180] 186426 782500 189.801 724.070]  170.720
1064.180] 164626 311.880] 173.034[slake top 734.070] 173.208
1136.470] 165.456 811.880] 172.922|stake ground §08.330] 173.601
1253.000] 165.346 841.880] 172.753 806.330] 174.474
1317.110]  163.596 808500 174.560]stake top
1381.220] 166.096 808500 174.490]slake ground
1391.090]  166.996 838.500] 174.361
1404 230]  167.116
1413.000 169,086 s1ake lop
1413.000 168,954 stake ground
1443.000] 168.881
X-3EC No. 42
[Distance - |Elevation :[Remarks Cislance Elevation |Remarks Distance |Elevation [Remarks
30.000] 176278] . 508.410] 173192 1242.230] 173.520
0.000] 176.173|stake top 731,490 173.701] 1248370 173934
0.000| 175.065]stake ground 847.000] 173.7GS 1248.370] 172.745
7530] 175427 887.180] 172.876 1256 650] 172.892
7530f  173.429] - : " 887.160]° 174.476 1256.650] 173.595
10.180] 173.429 9070201 174420] 1263.790] 173338
10.180] 172.809 ‘ 059.020] - 173628 ‘ 1263.790]  175.215
41.190| - i72.808] T 69%.120] 174.205 1269.870] 175.318|stake ground
. 41520  173.439] : 1026.850| 172999 1269870 175.203(stake top
218.790]  174.455] 1040630 173.469]. 1265.870] 175.183
220200 115575 - 1067.070] 173214} - - _
391 540 175614 - 1107.830] 172301
412.960] 174633 1189650 173.029]
458.470F 173721 1203.550] 173.091
556 610] 173351 7219.030]  171.907
£61470] 172562 3220880F 172.418
B06 470] 172.562 1242 230 172.470
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Annex-B

TTX-SEC No. 1)

X-SEC No. 44 X-SEC No. 45
Cistance  |Elevation  (Remarks Qislance Elavation |Remarks Cistance  |Elevation |Remarks
-20.000 177.830 -30.000 180,230 : -30.000 183.266
.000 178.6C0]stake lop 0.600 130.592|slake top 0.000 185.266]stake lop
0.000]  178.500]staks ground 0.000]  180.362[stake ground 0.000]  185.24§|stake ground
25180 177.1814 49.000 180.590 17.780 162,653
149520 176.938 48.000 178.693 143.670 131.631
169.280 176.838 172.330 178.811 159.300 193.772
176,490 176.999 272.330 179.4614 175.280] 182.203
211.610 176.518 477.090 179.163 219.550] 183.703
| 303.110 175.260 502.740 178.853 264.770] 182.63%
318.720 174.660 525.940 178.153 317.745] 181.899
348.700 176.313 559.810 181.236 370.660 182.609
372,740 177.568 £91.970 182.310 393.095 181.309
420.290 177.016 633.200 182,433 415.530 182.977
635.560 176.280 653.65Q¢] 182.528 464.260] 185.297 :
710.840 176.0C6 680.960] 181.194 478.440 188.623[stake lep
745.200 175.806 704.750 182.147 478.440 187.750Q|slake ground
760.640 176.006 787.950 181.336 508.440 187.242
801.260 177.453 §40.290 182.835
832.880 176.008 906.420 183.051
914 060 176.715 922.260 182.980
945120 176.181 942 260 180.991
954,950 175.212| 963.690 151.231
963.920 176.402 1016.400 182.562
1016.450] - 176.9560 1066.870 182.776|
1185610 175.182 1081.780 161,696
1218520 175.472 1094.980 182.426
1267.710 178.0941 1164.960 183.52%
1275.450 178.287{stake lop 1188.080 184.280}stake top
1276.450 178.187|stake ground 1188,080] 184.180]stake ground
1306.450 178.547 1213.080 183.710
X-8EC No. 46
Distance |Elevation Remarks
-43.054 189.045
-8.218 187.851
4168 189.295
0.000 189.345|stake lop
0.000 189.245|stake ground
5.400 187.607
31.040 136.837
46.880 184,312
58.880 183.612
71.240 183.651
92 340 183.642
113.907 183.870
132.990] - 185,181
239360 181.788
352,380 188 233
374810 205.118}stake top
[T374810]  205.018|stake ground
[ 208.045

377810
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Co-ordinates of Bank Stakes and Flood Mark
in UTM System
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CO-ORDINATE 8Y TRAVERSE

GRID SHEET NO.

Sum of distances {m)

34

12187 480
Stalion No. Angle
R 40 291.7329
wil 1835213
R41 2139309
wWid4 1946634
R 42 239.192)
wis 1957545
R 43 2854307
wile 1512110
wl?7 181.7590
wi8 166.8073
wlg 2596611
w20 157.1959
R 44 2155455
K45 2233289
w21 170.4865
R 46 3215405
Ld46 2921316
w i 179.6485
L 45 2049993
w2 2it1.4447
w3 150.0560
Ld4 2727986
wd 149.2290
L 43  260.7546
wS 157.8770
w6 1836493
w7 1500083
L42 267.7121
w8 1708116
L4l 2322049
w9 1647153
wilo 197.6553
Wl 150-0419
L 40 3494831

ORDER
5
fy{m)
+1.273

Distance
498.27S
573.900
283.959
550.851
593.878
414.971
526.639
610.341
405.918
96.179
345.100
152.285
327,296
487.037
473.241
373.530
634673
233.867
147618
1144.320
124.219
114.634
508.881
76.914
262.806
259.504
119.522
463.186
99.824
172.183

- 371.220

166.836
573871
4000000

NO. OF STATIONS
34
fx{m) fbeta

-1.618 0.00134

Coordinate(¥) Coordinate(X)
532392243 3142890274
532658626  3143311.332
532831065  3143858.656
532973.149  3144104.491
533207873  3144602.784
533724754  3144895.260
534071.499  3145123.238
534453.224  3144760.295
535063617  3144764.009
535452307  3144881.096
535518344  3144951.019
535860872  3144908.627
$35690.766  3144%88.120
536307263 3145071597
536791.491  3145018.836
537235243  3145183.349
537241568  3144809.823
536613.208  3144720.906
536403667 3144617028
536266.701  3144562.037
535145724 3144332517
535077.198  3144228.901
534963.990  3144246.832
534555968  3143942.733
534482823  3143966.480
534235767  3143876.909
534022276  3143729.388
534000.768  3143611.803
532362047  3143463.342
533491.417  3143392.797
533325899  3143345.396
533076235  3143070.659
532968652 3142943137
533016 740 '

4.26
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Grid Sheet No.

Sum of distance (m)
22881.2

Stlation No.

W33
R31
W34
w35
R32
W38
W37
R33
W38
W33
W40
R34
Wd1
R35
W42
Ris6
W43
w44
R37
W45
W23
R38
W22
R39
wiz2
R40
L49
£39
W24
W25
L38
w26
W2y
37
w2s
L36

L35
W29

L34
w30
L33
W31
L32

Wiz

L3
W33

FY (m)
+2.777

Angle
. 203.44700

273.68850
159.68450
189.63125
190.00740
163.00830
174.11060
27591380
205.85350
171.12825

46.29150
368.85020
183.23325
300.22125
145.20450
32641310

78.98500
121.78435
31381000

186.95500

120.39025
270.30950
175.02435
24270225
$99.26265
284.06075
28907745
265.58575

157.22415

164,70535
712.92990
174.07380
177.91515

259.63025
191.76910

223.02450
171.39500
148.96190
24633135

163.07060

258.58385

131.62405
242.08295

182.57640

- 274.89835

172.88085

Co-ordinates by Traverse

Order
5

FX (m)
-0.112

Distance

926.481

460.811

436.932

62.035
326.864
530.816
131.317
568.931
375.796
233458

89.817
997.106
448.656

661.98
493,654
267.124
400.482
133.451
313.353

81.286
979.439
777.899
518.733
1056.93
405.328
841.975
1103.33

. 281.742

776.865
284.069
336.928
315.447
162.919
1251.82

40.042
412.796
568.917

317.68
§59.577
415.194

 452.608

4.27

593.508
1150.57
63.903
892.475
0

MNo. of Stations

46

FBETA
-0.06050

Coordinate (Y}

£30223.108
$29905.038
530237.657
530312.609
530313.543
530265.749
529912.648
529793.642
529826.603
529881.562
529811.069
§529774,432
529705.794
§28559.384
530185.958
530370.300
530556.925
530737.404

530645.362

530913.721
530973.337
530567.498
531054.942
531200.717
532063.924
532392.243
533016.740
632466.768
532185.109
531585.334
531492.244
§31322.272
531284.025
531320.431
530503.248
530484237
530147,006

'529877.081
© 530100.120

530148.928
530393.849
530264.715
530684.122
530826.057
530850.788
530223.708

Annex -G

2nd Laop

Coordinate (X}

3133939.366
3134809.313
3135128.291
3136558.701
3136620.733
3135944.076
3136340.355
3136396.835
3136963.812
3137235.572
3137558.123
3137476.122
3138470.760
3138895.045
3138108.873
3139566.838
1339375.687
3139733.219
3139820.834
3139991.677
3140046.945
3140938.287
3141544,598
3142042.443
3142652.501
3142800.274
3142371203
3141414.793
3141409.550
3140914.697
3140636.098
3140345.207
3140032.091
3139873286
3138925.114
3138891.668
3138649.474
3138148.702
3137922.514
3136964.165

- 3136628.865

3136195.084
3135775.069
3134633.268
3134574.339
3133939.396



"GRID SHEET NO.

Sum of distances {(m)

34

18016.997

Station No. ‘Angle

R 22
R 23
w 66
w67
w 68
R 24
w 69
R 25
w 63
w 62
R 26
w ol
w 25
R 27
R 28
w 54
R 29
w 46
R 30
w33
L 30
w 47
L 29
w 48
L 28
w 49
L 27
w SO
L 26
W ol
w92
w953

307.6384
2456771
146.0823
1859212
180.2148
248.5576
170.5865
201.0430
209.8130
304.5999
258.5499
153.5307
188.3040
i845073
200.7742
169.9347
218.0756
77.9494
236.2693
351.7343
2615170
142.7803
2405013
111.7708
2995640
1916084
221.9075
127.4228
309.4166
164.825 ¢
B0.8027

1 191.4567

CO-0ORDINATE BY TRAVERSE

ORDER
5

fy{m)
+9 490

Distence
448.048
238.399
756.066
385.689
428631
317.216
670988
118.650
717.296
1121108
108513
271.297
443 . 470
950,499
464371
338.368
67.473
503512
477.325
481012
283.208
365555
152722
© 223800
250.477
721.035
1057.882
120.736
291.590
470.923
272505
3131.842

NO. OF STATIONS

41
fx{rm)

+5.372

Coordinate(¥) Coordinate(X)

532079.970
531726.763
531681526
531030510
530663.558
530235.153
530006.095
529365.666
529253.012
528614.430
529195.240
529303.168
529485.004
528717.039
530004.469
530150.267
530098.727

530165.662

530058.067 .
530223.708
530413.191

530262.430

530383.436

530161.843
530360.029
530245071

1 530001.194

$29328.600
529381.215
529103.010
528794.206
529043.799

4.28

fbela

0.15981

3127981.146
3126256.643
3128490.757
3128874.774
3128993.01
3128993.344
3129212.714
3129411.969
3120449055

3129775.221
3130734.841
3130746.476
3130948.043
3131326.241
3132232681
3132673.790
3133008.283
3132999.524
3133491.498
3133939.396
3133497313
3133257.746
3132912.841
3132193822
3132089.698
3131867.302

3131169.114

3130373.353

3130264.689
3130177.935

3129822752
3129713.133

Annex . ¢

3rd Loop



rFETECEC X

-

56
25
57
24
58
59
23
60
22

115.4358
295.4925
155.6095
245.2681
218.6488
143.2065
254.1001
94.1432
3946195

47.275
454.825
675.087
§36.034
964.736

63.674
414.042
111,118

0.000

$29362.881
529386.502
529795.935
530451.901
531197619
531895.267
531958.446
532269.698
532335.122

4.29

3129621.488
3129662.4608
3129464.043
3129625.236
3129246.653

3128380.074
3128568.278

3128315.109

3128405.000

Annox . ¢



Q

CO-ORDINATE BY TRAVERSE

GRID SHEET NO.

Sum of distances (i)

24187.340
Station No. Angle
R @ 374.4574
w84 1418698
w85 261.7495
R 10 2928471
w86 184.0428
R 11 1393829
R 12 138.9690
w87 246.5945
R 13 855729
w78 2143693
R 14 2257781
R 15 2603539
w77 191.2473
R 16 119.1402
w76 197.7991
R 17 302.9361
w75 1392110
R 18 185.5004
w74 1820318
R 19 2329429
w73 98.8730
R 20 227.1317
R 21 2339064
w65 1527093
rR 22 3387631
L 22 3075040
w64 1599948
L 21 194.5940
w 70 156.688)
L 20 2523009 -
w71 1516208

L 19

34

279.4533

ORDER

5
fy(m)

+7.414

Distance

64.376
808.445
505.843
513.770
193.658
286.678
907.151
107816
111.450
276271
1182.427
235.898
2072.243
250817
725.326
152,676
1235.080
112.361
696.915
94,661
1255.344
908.954
411.766
540.354

494.566

$29.227
223518

664.052
363.032

245.950

1078514
1162.872

4.30

NO. OF STATIONS
47
fx{m) fbels
+4.724 0.00846
Coordinete(¥) Coordinate(X)
536193537 3121674.739
536232019 3121726374
536014469 3122505087
536339.407  3122892.992
536767.950  3122609.462
536950.954 3122545983
537184.696  3122712.142
537179.643  3123619.45S
537251.255  3123700.102
537153.451  3123753.498
536946.769  3123936.782
536442.679 3125006.434
536557.351 3125212671
$36630.508  3125401.282
536434.058  3125557.173
535850.717  3125988.071
$5359047.001 3126106.626
535614520 3127296.248
535560.623  3127394.841
535069.284  3127889.009
535044.483 3127980374
$33839.501  3127629.935
532040.11}  3127759.707
532618.940 3128017.313
532079.970  3127981.146
532335.122 - 3128405.000
' 532753504  3128080.800
- 532976.982 - 3128073875 .
533640.279 3128109670
533990.955  3128204.065
534199582 3128073.739
535256662  3125289.524

Annex-C

Aih Loop



18 202.6844
17 148.0780
16 2823781
72 185.6009
IS 188.7647
14 189.7778
13 2424616
79 211.4865
12 259.1795
11 310.4863
80 107.5695
10 161.6060
81 130.2898
82 151.1837
9 3281274

1218.843
681.805
1195661
111,530
452.150
697.220
247.976
964.857
769.810
233.462
125.806
402.727
311.244
232238
0.000

535836.843
536404017

537060.710
537065.160
537090577
537269320
537643.808
537619.045
537351.989
536631882
5365686.551
536461.154
536148.107
536211.295

536403.058

4.31

3127282899
3126203.054

3126019103
3124823682
3124715101
3124299810
3123711.699
3123465018
3122538.130
3122266.776
3122495826
3122486.196
3122233.069
3121928.347

3121797.287



LT
il

w97

CO-ORDINATE BY TRAVERSE

GRID SHEET NO.

34

Sum of distances {m)

14568.852

Station No.
105 97.2497
g8 198.0385
3 176.5888
79 154.1926
4 196.4029
112.8413
5 243.9048
6 299.4202
7 300.4403
122.7180
142.0356
8 235.2669
151.1006
g 2835063
9 3213827
B
9

Angle

270.5522
0 1546478
104.9245
217.9885
304.3400
157.3041
166.1087
178.9233
221.7454
273.7690
290.9263
155.5613
129.1483
283.4683
2373313
2457217
105 172.4411 -

FgrrogdELERDDEDE T Z

L 2
w 93
Lo
R (000}
R2(002)
W 94
w 95
W 96

ORDER
5
ry{m)
-0.683

Distance
792.433
207.549
842.696
96.295
179.268
185.433
820.464
756.240
575.064
487.611
368817
137.036
641.769
242.731
1098.307
1090.051
117.859
833.746
66.094
1012.271
354.658
651.966
543.424
88.506
214303
741.183
139.829
318.179
333941
426626
204.503
0.000

NO. OF STATIONS

32
tx{m)

+0.864

fbeta

-0.00%78

Coordinate(Y) Coordinate(X)

535075.861
535634.889
$35776.705"
536092820
536061.161
535992.754
535810.641
535090.538
535446.937
535952.207
536319.981
$36299.342
536364.797
536193.537
536403.058
536613.974
535750.026
535726.311
536527.569
536583.478
535986.53 1
536000.705
536353.806
536780.625
536827.775
 $36707.313
536041.290
$35905.586
$35837.949
535504.338
535138.591
535075.86 1

4.32

3117745.443

3118307.092
3116458.636
3119239.828
3119330.777

3119496.494

3119461529
3119854.858
3120521.876

3120247.367

- 3120567.537

3120935.799
3121056.197
3121674.739
3121797.287
3120719.498
3120054.812
3119939.369
3119709.083.
3119673.840
3118856.344
3118501.988
3117953.977
3117617.686
3117542.793
3117365.557
3117690.888
3117657.157
3117346.266
3117331.091
3117550.783
3117745.443

Annox - C

5th Loop
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