- 3-4 Levelling on the Road Bridges

The levelling work was conducted on the large road bridges on the main naticnal roads in the
nighttime when traffic subsides by intercepting the flow of traffic intermittently by policemen
because levelling on such large bridges is adversely affected by the vibrations caused by the
continuous flow of heavy trucks and other large vehicles. District Police Commissioners were asked
to dispatch the policemen for traffic control before the work began at the respective work sites.

3-5 Safety of Transportat:on by Vehlcles and Emp!oyment of drivers

It was a critically important issue for JICA that provided 21 four- wheel drive cars to prevent
accidents (especially injuries to human body or death) in the course of fulﬁllmg the ass1gnmentsafe _
and sound in the current study :

. Drivers were repeatedly and thoroughly instructed to drive with utimost care by swearing to
abide by the traffic rules, especially the speed limit, and the “Pedestrians First” rule, and they were
understood that they would be discharged on the spot when they should violate the rules after having
them acknowledge the penaltles clearly given in the employment contract.

Although drivers were not publicly recrulted a iarge number of apphcants w1th recommenda—
tions either by themselves or others (more than 100 in the fourth year study) visited the JICA Study -
Team Office. A self-appointed chairman of a drivers’ labor union came to the office and offered to.
act an agent for recruiting drivers, which was, however, cordially declined. We were able to recruit
necessary drivers following the advice from the local staff of the JICA Bangladesh Office.

Although it was clearly stated in the employment contract that wages would be paid on a daily
basis and the form of employment was a short-term, - temporary employment, the hired drivers
unexpectedly asked for bonus in a group in a manner close to force when the contract terminated,
though the contract had no mentioning of bonus, However, the: dlscharge of the hired dnvers endcd
safely without causmg any serious trouble.

“The staff in charge of maintaining the VGthlCS and spare parts rightly take the credit for the fact
that all the 21 vehicles functioned normally in good conditions all though the study operations since
they never failed to pay attention to the maintenance of the vehicles before departure and after

returning from the duty and also never failed to provide adequate instructions about careful dnvmg _
to individual drivers.

124



3-6 Continuing the Tidal Observation Work

In our tidal observation work we gave guidance (including technology transfer) to the SOB
counterparts each time we carried out work such as selecting sites for installing tidal observation
stations, construction work, installing tide gauges, observing tide levels, testing equipment,
analyzing data, and arranging data. During this time, observations were temporarily interrupted by
the occurrence of events such as unforeseen equipment malfunction and the collapse of the auxiliary
tide gauge station. Accidents and faults are undesirable as they have a direct effect on the quantity
of data for determining mean sea level. But thanks to the efforts of all those concemed such effects
were kept down to the absolute minimum in the final results. However, the fact that, owing to the
occurrence of such unexpected circumstances, we exceeded the scope of normal manual-based
guidance or technology transfer, and physically demonstrated specific methods of coping with each
individual situation that actually arose, was a great achievement over and above the determination
of mean sea level. Those in charge at the SOB have amassed valuable experience and this will be a
great source of confidence to them in future as they proceed with their own maintenance and
continuation of the tidal observation station and tide level observations. '

| (1) Matters to be bome in mind by SOB when continuing tidal observation work
1) The present system of observatlon should be strlctly adhered to.
2) Data (e.g. monthly and year!y tabulanons) should be kept in geod condmon
3) Regular mamtenance should'be observed.
(i) Cleamng of observatlon wells and water m!ete
(11) Reference 1eve1 check direct leveilmg (TBM SM)
'(m) Replacmg 31hca gei lubncatmg gear parts reﬁlllng ink
(iv) Slmultaneous comparatwe observatlon (tide pole tlde gauge)
(v) Replacing memory cassettes an(_l back—_up batteries
4) Correct processing and evaluation of data
- Thetidal observation Work by the Stady Team came toanend and we determined the mean
sea level. This is a tentative figure determmed on the basis of tide level observations over
arelatively short period. The present mean sea level has been analyzed and computed in
- the period of about two years, thus in order to Verify whether it accurately reflects
- seasonal, annual and other long-term changes in tide levels, we hope that observations will

be continued for five years at the very least and that the figure for the mean sea level will
__ thereby be reassessed
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5) Setting various datum planes

6)

After data have been accumulated for at least five years, while the figure for the mean sea
level will of course be revised, we also hope that the various datum planes listed below
will be set using methods such as harmonic analysis, and that tide level observations will
be made widely available for public use.

(i) Mean sea level (l)asic daturn plane) ‘.

(.ii) Absolute maximum tide level

(iii) Near mdximum (m'inimun.l). high ti(le (low tide) levels
(iv) Absolute minimum tide le\lel

(V) Construetion'daturll planes

These various datum planes, as well as providing key data for disaster prevention, safety
of shipping navigation, hydrographic charts, infrastructure improvement, design stand-
ards for coastal structures, and the like, will also be vital data for monitoring issues such
as ground fluctuations and increases in water level over the medium/ long term. In -
addition, these datum planes produced from tide level observations are expected to be
utilized whenever new developments take place in future in sectors such as cultivating
fishery resources, or power generation using tide level differential in coastal areas that
feature some of the largest tlde level differentials in the world.

Constructing a network of tldal observanon statlons and ude gauge stations, and
enhancing the ma.nagement system : :

In this country, an ‘“‘aquatic nation”, large and small rivers are scattered Al Criss-Cross
formation even in inland areas, and in the rainy se¢ason water levels rise so high that major
calamities sometimes occur. Also, in the dry season there are years when farm crops fail
because of decreased water levels; water shortages, and drought Scenes of farming
people hit by such uncontrollable rises and falls in water levels are repeated year by year.
Water penetrates lowland areas not only from the upper reaches but also from river basins
during cyclones, thus farm land is subject to salt damage and suffers. 1rrepamble damage.

Since the lives of the people of Bangladesh are 1nseparable from water some water level
observatories have been set up. But these are far from adequate. The conventlonal way of

. thinking has not been one of controlling water but rather of applying knowledge on the

-use of water, thereby controlling it. While oné would expect this to be conditional on a

- good knowledge of the flow of water, in reality the observatlon system is madequate and
- greater efforts should be made to enhance it. . : .

The Bangladesh Inland Water Transport' Authority (BIWTA) mamtams and manages'

water level observatories that severally monitor water level fluctuations in the country’s
major rivers, as well as issuing information on water levels, The contribution of tide and
water level observations to disaster prevention is in assessing the phenomenon of wave-

form effects from rises or falls in water levels and great effects can be obtained by
unifying the data :

—126—



The height correlation between the tidal observation station and the water level observa-
tory constructed in this study should be clarified, data should be uniformly managed in
- future using a telemeter or similar, and information should be provided at an early stage.

7y Enhancing training of tide observation experts

In our tide observation work, we have attempted technology transfer to one SOB officer
in both technical and theoretical aspects. However, it is a fact that if a malfunction were
to occur in the absence of this officer, it could not be put right. This is not adequate as
maintenance management. Since the tidal observation counterpart officer already has
enough expertise, we think it a pressing task that a number of officers be trained.

Furthermore, itistobe hoped that BIWTA and the Chittagohg Mongra Port Authority will
exchange data and that exchanges will be planned with the purpose of improving technical
levels amongst the officers. ' '

3-7 Improving and Maintaining the Geodetic Network

N}

2)

Developing the COntioi point surveying network in future

Ideally, a country’s geodetic control point network should be constructed uniformly and to
the same accuracy for the whole of the country’s territory. A request for aid has been received
from the SOB side with regard to the remaining three-tenths of the national land besides the
area in which this study has been implemented. Covering the whole country with a cohesive
control point network and contributing to the development of the national land and counter-
measures against floods will be of great significance, quite apart from its economic effects.
It is also understood to be absolutely vital in terms of the government of the country as well.

Publishing the results of control peint surveying

We have installed 140 GPS control points and 461 first order bench marks in Bangladesh. The
result is that we have completed surveying to the highest level of accuracy available in the
world (as far as a geodetic control point network for a single country is concerned). The
surveying results will be of significance if publicly announced and used in various ways.
Therefore, domestic laws must be arranged to allow “surveying results”, “point description”,
and other aspects to be used with ease in a large number of ways, and urgent action is required
to his end from the SOB side.

- During the study period, we received enquiries from a number of sources (sach as UN

organizations and those implementing flood action plans) on the use of the surveying results,
and it is hoped that these results will be made publicly known. :

- Though this problem is one tﬁat concerns the domestic situation in Bangladesh, steps should

be taken to reach an early solution.
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3) Maintenance of control points

The control point network distributed throughout Bangladesh will be a vital scientific and
cultural asset for the country. And long-term maintenance of control points, will be one of the
most important tasks for the SOB in that they hold key data indispensable to surveying for
the prevention of floods and disasters and the comprehensive development of the national
land.

To be specific, it will need to prepare regulations on the maintenance of control points and
to formulate long-term maintenance plans. For example, as concerns methods of restoration
in the event of loss of control points due to flooding cte., or methods of building additionally
required control points, one possible method would entail requests made (o Japan for the
dispatch of surveying experts, who would then create a system for maintenance after studying
the issue jointly with the SOB.
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‘4. BENCH MARK AND CONTROL POINT RESULTS

1) BENCH MARK POINT RESULTS
2) CONTROL POINT RESULTS

(1) WGS-84 |

(2) EVEREST (1830)

S =129 -






1) BENCH MARK POINT RESULTS

B






RESULT OF 1st ORDER LEVELLING

QSTANDARD DATUM
| ~ OF |
LEVELLING

| 303- 6. 4292m

1995
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xxx FINAL RESULT OF LEVELLING ##&#

PAGE:

(ROUTE NO.) DIST. ELEVATION (ROUTE NO.) DIST. ELEVATLON
8.4 NO. KM M B.M NO. KM M
{ 1 512 6.4085
5.811 :
501 . 4.9670 6010 6.5502
5.26% 5.2648
6001 4.5022 : 513 . 9.4613
6.625 . 4. 445
502 5.204% 6011 6.6283%
6.165 . L.849
503 : 24.6918 514 6.2042
4,246 : 5.453 '
504 7.7137 6012 5.8000
5.732 4.309 . ‘
6002 5.5578 515 - 7.3217
5,659 6.934
505 5.3961 6013 8.4958
3.726 5.232
6003 7.9626 516 7.2897
6.672 5.454 :
506 : : 5.0929 6014 6.9170
4162 6.906 _
6004 o ‘ 8.3475 : S517 8.8680
o 6.031 o " 1.158
507 : 7.3285 GPS 3972 : g.2532
_ 5.138 : 3.050 _
6005 10.8020 - 6015 © o B8.9562
4.956 ' : . 6.430
508 - - 11.1061 Co 518 6.80472
_ 5.3319 . 4.139..
6006 12.3690 6016 9.5039
4.212 : . ' - ©4.963 :
509 : 14.1988 519 _ 10.6684
4.619 : : o 4.951 _—
FM 0719 13.3887 6017 38,0856
3.648 - 4.855
6007 17.0830 520 . 7.6550
5.465 C6.884
510 27.3458 - 6018 7.3850
2.122 . 5.111 :
6008 35,6071 521 10.2952
4,642 4,042
511 16.3689 6019 ~6.7855
4.056 5.094 : _
FM 0727 ; 66,0964 522 7.0471
2.189 : 2.436 '
6009 27.9920 GPS 3899 , 7.8552
3.872 : 3.236

6020 : g.2310



PAGE: P)

(ROUTE NO.) DIST. ELEVATION. (ROUTE NO.} DIST. - ELEVATION
B.M NO. . KM H B.M NO. KM ) M
{ 1) -
4020 2.2310 531-1 5.9725
44773 1.701
523 6.6985 : 531 7.6155
C4.207
6021 ' 6.5078 ( 3>
: 4,907
524 7.5015 5314 7.6155
_ 4.514 L.174
6022 ‘ 6.6041 6029 7.1036
4 .040 5.682
GPSs 3891 ' 7.5678 532 7.5129
1.661 4.828 _
525 : 6.8548 6030 11.0237
4,351 4.4627
6023 : 6.8292 533 9.8910°
. : 3.672 ' 5.820
524 . 6.3367 4031 : 6.48664
3.741 . L.917
4024 : 6. 7427 534 5.7366
' ) 3.428 5.401 )
527 6.6118 6032 7.0542
3.500 . : 6.450
6025 : : 6.6730 535 7.8155
- 3.429 C : : 5.634
528 ' 6.8741 6033 §.1054
: 4.910 . : 5,522
60246 : 6.4704 536 6.,9512
' 5.106 - ' : i - 4,082
529 §.6943 6034 6.8347
' 5.729 . ' 5.923
&071 o 7.3520 . 537 . : 6.1883
i 5.842 : 5.088
573 §.2102 6035 6.8008
1,763 :
{ 2} : 538 o 7.2401
o o : : 4,660 .
573 8.2102 6036 7.3705
: : 4,945 L
4027 7.1394 { L)
: “4.018 o :
530 Lo : 6.8541 6036 : 7.3705
3,669 5.425 .
6028 : 6.5784 6037 . 7.5585
S 0.572. R : ' 6.721
6028-1 ' : 6.5107 539 §.4292

2.300
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PAGE: 3

(ROUTE NO.) DIST. ELEVATION (ROUTE NO.) DIST. ELEVATION
8.M NO. - KM ] © B.M NO. KM M
( 4} 6042 5.2993
: 2.356 .
539 6.4292 6043 5.2032
6.438 4.948 .
540 7.8789 546 5.3223
2.907 ‘ 2.992 S
541 §.9231 . 6044 5.3481
' ' 3.247
¢ 41) © 547 4.6417
5.401
53¢ : 6.4292 - 6045 4.7758
: 0.042 5.387 :
A ' _ 6.5647 548 - 4.7864
: B 5.447 D
¢ 42) _ 6046 : ' 4L.6764
- o 6.282
539 6.4292 549 ' 4.6810
: 0.012 4.563 '
B : : 6.5662 . 04T 4.7400
: : : ' 0.930 o
( 43) ' FM 1502 : 5.3024
: 2.667 :
A s 6.5647 550 . _ 5.1642
0.01¢6 _ 5.062 o
iz T 6.5662 6048 5.0746
' . : - 3.739 g
{ 5) 551 : . 5.0013
S . 5.368
541 o 6.9231 6049 : L.6797
- 4.B38 : : 5.008
6038 ' 6.1322 _ 552 SRR L.7456
‘ 4.545 : . S 4,963 Co
542 : ‘ 5.5282 6050 4.7584
o 5.792 SR : 4.954 :
6039 6.0089 553 4.0768
. 4.761 _ 5.066
S43 ' 5.9064 6051 4.,2790
‘ 5.189 : e .- 4.842 3
6040 5.943 _ 554 RS 4.8388
3.719 . . h.829 N
544 6.9665 6052 I ©4.8375
5.989 ‘ : 5.388 R
6041 - 5.3430 555 EI 4,779
o 4.384 . _ : ' 5.810 R
545 ' 5.5503 053 . ©3.7275
- 3.216 : RN 4,350 P
5564 S 5.6477
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PAGE : 4

(ROUTE NO.)> DIST.. ELEVATION (ROUTE NO.) DIST. ELEVATION
B.M NO. KM : M B.M NO. KM ) M
( 5)
556 5.6477 6065 7.5915
4.794 , 5.938
6054 4L,2829 568 7.0992
6.263 5.062
- 557 4.,0700 6066 8.5503
4.660 5.747
6055 ' 3.9512 569 7.2724
L.746 4.378.
558 4.0630 6067 8.5735
2,810 4.319
6056 4.7871 570 $.3001
7:.108 4,495
559 4.8523 T 6068 6.3830
: 5.217 4.811
6057 : 4.94573 571 3.4805
5.961 _ 6.023
‘560 S. 1141 6069 5.0688
3.663 : ' 5.327
6058 . 16,2878 572 , 3.9427
5.980 5.934 )
561 - 5.0765 6070 4.5069
4.595 5.611
6059 . - 5.7057 501 4.9670
4.516 _
562 7.1314 ( S 6)
_ T 5,311 -
6060 ' . 7.0054 . S73 8.2102
4.606 _ 5711
563 6.52647 . 6072 7.4076
- 4,594 5.246
6061 ' _ .9.2534 574 _ 7.5896
4,788 6.019
564 66149 © . .6073 6.6861
6.867 . 5.170
8042 6.5513 875 6.7031%
6.684 L.824
565 . 8.5649 . 4074 6.6919
. 5.380 3434
T 6063 _ o 8.9390 : 576 8.7254
- 4.771 5.125
566" . 5.9640 . 6075 ' 25,6673
: : 3.595 . 5.214 '
6064 _ o - 5.7487 .o 577 _ 54,5371
S 5,735 o ' 5,783
587 - 5.5342 60746 32.2475
: '5.800 _ 4,654
: 578 17.6755
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PAGE: 5

(ROUTE NO.) DIST. ELEVATION (ROUTE NO.) DIST. ELEVATION
B.M NO. KM .M B.M NO. KM . M
( 6} :
578 17.6755 589 10,9005
: 2.385 4.940
GPS 2498 : 15.6964 6088 10.7580
3.341 6.970
6077 13.2180 590 11.3803
_ ' 5.743 _ 5,082
579 T 10.0429 6089 10.3330
5.580 4.614 .
6078 : 9.9523 591 10.0588
5.486 5.729
580 21.1494 . 6090 10.0301
5.341 0.679
5079 £3.5150Q GPS 2454 10.49201
5.038 : _ £.198
581 14.7681 : 592 ) : 9.:0047
6.007 o 5.178
6080 '9.8840 S 6091 . 9.2243
5.399 _ 5.042 _
582 10.1384 . 593 _ 9.05%4
4.999 5.615 .
4081 13,2822 6092 7.8093
5.562 : 5.326
583 - 9.2976 T 594 8.3462
5.144 : : 5.510 -
6082 7.7717. . 4093 S 8.9s21
5.042 _ o 4497 oo
584 10.7044 S 595 7.6606
6.266 3.874 -
6083 10.1303 - 6094 " 7.9747
_ 4,642 _ 6.025
585 - 9.5088 - 596 ) 8.3632
_ 5.168 ' 5.606 _ ,
6084 : 8.5582 e 6095 ' -7.6510
5.432 _ 4.349
586 _ 8.8528 C 597 : 7.2704
5.292 : 5.569
5085 9.5837 S 6096 ©7.3309
5,524 o 6,332 ,
587 : 9.2588 o598 S 7.4039
_ 5.495 S 5,767 - o
6086 - L 9.5947 . .598-1 ' &.0011
7 3.483 o ' _ _ 5,041 _
588 . 10.0818 . T 598-2 ' 6..0094
, _ 5,329 S _ 6,97 :
© 4087 _ . 10.1278¢ : 598-3 : 3. 8850
4,307 _ : Cos.522 _
. S 5¢8-4-1 Lo .6.85%6
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' PAGE: ¢
(ROUTE. NO.) DIST, ELEVATION (ROUTE NO.) DIST. ELEVATION

B.M NO. KM M B.M NO. KM M
( 6)
598~4-1" 6.8596 609 9.2326
0.301 3.064 .
598-4 7.3148 GPS 2291 9.7681
5.288 3.965
598-5 6.7663 6109 8.1910
5.585 : 5.492
6100 8.1252 610 , 7.3012
4.774 4.469
601 8.2708 6110 8.3632
4,654 - 6.739
6101 7.9260 611 8.1048
. 3.876 4.665
602 8.1627 6111 9.3284
3.732 3,267
6102 8.0666 612 9.2060
5.937 4.991
603 8.7713 6112 8.1596
_ 4.705 5,220
6103 9.0408 613 7.1935
7.454 - 5.983
604 9.0588 _ 6113 7.5322
. . 4.092 _
( 2 : _ 614 7.3426
. . 6.305 :
604 - _ , 9.0588 - 531 7.6155
3.280 :
6104 o 8.2878 ( 8)
4.720 . S .
605 9.3040 604 9.0588
6.467 . 5.019
6105 : 8.6857 6114 10.3706
R 4.343 _ 4.789
L. 606 7.9335 615 9.3415
' 6.095 4.476
6106 ' 9.2768 6115 : 11.0904
5.510 _ 4.646
607 _ 9.1716 616 11.2320
_ 1.530 - 4.805
GRS 2227 8.6030 6116 13.1194
' 3.623 _ t : 5.971 .
- 6107 _ - 9.4559 617 13.3542
. 6.129 - ~ 3.855
© 608 S .8.,0270 C 6117 13.5566
4,737 5.334
6108 _ - .8.0127 618 13.1002
S 3.537 0.703
: : GPS 2127 12.3447
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PAGE: 7

(ROUTE NO.? DIST. ELEVATION (ROUTE NO.) DIST. ELEVATION
g8.M NO. KM M . B.M NO. KM M
( 8)
PS5 2127 12.3447 © 628 17.2404
6.011 , 5.127
6118 12,9044 6128 ' 17.0122
5.675 5,139
619, 12.0523 629 : 15.9817
5.997 4.406
6119 13,7202 6129 14.3436
: 5.753 : 5,901
620 13.4106 630 14.4986
4.219 5.392 '
6120 13.5725 : 6130 14.1997
5.524 : _ 7.227
621 13,7067 631 13.5687
4.808 - . ' 5.639
6121 13.3557 6131 . 13,3639
6.247 _ 3.591
627 15.9123 . 632 13,4769
6.015 3,700
6122 17.9692 FM 7813 : 11.8891
5.251 1.339
623 17.2051 ' 6132 12.9238
6.269 ' 5.101
6123 : 17.0103 633 11.7216
3.539 : 3.427
624 17.1872 6133 11.9377
5.622 h - 4.708
6124 17.0581 FM 5802 : 11.2050
5.570 3,070 :
625 17.6630 634 11.9774
1.588 5.124 : '
FM 5904 17.4751 GPS 481 11.2468
2.704 0.697 .
6125 17.8443 - 635 © 11,7758
3,436 -
FM 5902 16.2520 ( k2
2.719 , .
626 . ' 17.4097 - . 635 11.7758
3.738 4,701 _ .
6126 17.2871 C 6134 - © 11,2044
4.398 : 2.001 '
627 17.5942 CEM 7902 . 12,5470
. 4.029 ' 3.635 .
FM 5126 o 17.0643 C 636 o 10,7632
3.076 © 3,713
6127 17.7496 " FM 7903 = 10.46034
6.095 - 1.776 '
: 6135 o 10,6774

— 140~



PAGE: 8

(ROUTE NO.) DIST, ELEVATION (ROUTE NO.) DLST. ELEVATION
B.M NO. . KM [ B.M NO. KM M
{ 9)
6135 10.6774 6036 7.3705.
4,097 '
FH 7904 11.0306 ( 1M
1.815
637 10.9474 635 11.7758
2.974 . 0,571
FM 7905 10.4079 ° FM.GPS726 12.3149
' . 2.797 ' 2.841
6136 ' 9.8179 FM 5102 12.5010
2.964 2.307
FM 7906 ' "9.7773 6142 ' 11.6788
: _ 1.544 . 0.479
6318 ' 9.8541 FM 5103 11.5976
2.228 2.978 . '
FM.7907 9.5841 FM 5104 12.4822
3.253 2.348 :
GPs 2110 9.4878 FM 5105 13.0714
0.268 _ : 0.598 '
6137 9.6228 643 13.5275
2.675 ' ' 2.292 ]
FM 7908 C 10,0699 FM 5106 ’ 13.0374
T 1.624 ' 2.380 '
639 9.5184 FM 5107 13.0634
, 1.311 : 0.131
FM 7909 - 9.3776 . 6143 13,8729 "
2.888 : 5.400
FM 7910 : 10.1605 664 T 14,2746
1.478 R 1.147 :
6138 o 10.6525 TBM 6144 9.3354
o 4.279 ' 0.100
. 640 , 11.6779 6145-2 - 8.7851
5.102 ' 3.320
L6139, 11.5209 _ 6145 15,2546
o 1.547 X 0.558 '
FM. 7914 o 8.6346 §145-1 , 13.9408
' T 1.473 ' L 2.300 '
641 ) A2.1919 6146-1 13.7695
1.816 ' 0.422 S
GPs..2200. - 12.7642 6146 13.2774
R 4.219 ' 2.493 ' -
6140 : 7.9049 _ 6147 ' 15.1570
: ' 6.095 : L 1,143
642 ' 11.7368 _ . 6147-1 ' 15.0174
' 5.040 S 2.300
6141 ' 8.7602 645-1 : 15,6019
6.511 C ' ' 0.193
: FM 7201 13.2957

- ul—



PAGE: 9

(ROUTE NO.) DILST. ELEVATION (ROUTE NO.) PIST. ELEVATION
B.M NO. KM M B.M NO. KM M
€ 1)
FM 7201 13.2957 FM 6726 17.3731
0.491 2.162 :
645 13.8251 - 6154 18.9694
5.754 0.986
FM 6905 13.8907 FM 6727 16.3825
_ 0.306 . . 2.647 o
6148 _ 13.9719 FM 6728 17.3815
: 3.340 2.636
FM 6904 _ 13.5847 GPS 1830 _ 18.7859
2.024 0.117 :
646 13.1494 652 18.2873
: 1.302 ' :
FM 6903 : 13.3518 ( 11)
3.902 ' _
6149 _ 12.6335 . 652 18.2873
: h.t4k6 : 5,493 _
64T i2.9395 6155 S 17.2271
5.225 o 2.845
6150 12.3150 FM 80238 ‘ 17.9129
_ 5.875 1.279 _
648 ©12.8180 653 16.9566
5.257 o _ 1.533
6151 13.3280 FM 8029 ' C17.0447
2.637 _ : 2.815 A
F# 6718 14.0031 6156 . 17.3887
) . 2.791 : 6.462 . B
649 : 14,4654 654 . - 15,9355
3.501 S 1.658 _
Fi4 6720 : 14,8480 FM 8030 © 15,6500
0.710 o o 2.936 _ _
6152 _ : 15.8426 Fi 8031 o 14.7826
o 2.095 2.303 ‘
FM 6721 15.4579 6157 "14.2080
_ 3.002 . 3.102 _
FM 6722 15.7673 455 . 14,4228
0.239 S . ‘ 3.640 . :
650 : 16.4248 GPS 1759 . L 13,5711
: 5.598 _ o 3.506 o
FM 6723 - 16.6316 6158 S 12.6410
- 0.262 , - - 5.094
6153 - 16.2680 . 656 . 13,3493
, 2.256 _ oo B 6,082 L
FM 6724 ) T 16.6145 © 8159 L . 13,6295
: 3.220 o o 2.275
651 : 16.9864 657 o 12,6089
3.035 : L.668

6160 S ©12.1596

— 142 —



PAGE: 10

(ROUTE NO.)> DIST. ELEVATION (ROUTE NO.) DIST. ELEVATION
‘B.M NO. K#o M B.M NO. KM M
¢ 11)
6160 12.1596 6168 14.1270
4.349 2.206
658 13.0349 FM 8232 13.6448
4.972 1.905
6161 13.5273 . 666 ' 14.0702
1.107 : 1.304
6PS 1776 16,4244 FM 8231 14.8277
2.521 3.018
659 14.0289 FM 8230 13.6909
: : 0.530
-1 _ ' 6169 12.3979
: _ 2.452
659 14.0289 FM 8229 12.6029
4.587 2.771
6162 . 14.0757 . 667 13.3434
' _ 4.067 0.439
660 14.1624 FM 8228 13.0527
4.851 3.727
6163 13.8365 6170 13.8107
5.364 6.329 .
661 13.1941 648 12.6980
' 4.891 _ 5.934
6164 12.2289 6171 12.3496
. 6.596 4.827
662 11.7740 669 9.6575
4.155 _ 5.067
6165 11.4881 6172 11,5939
o 3.214 4.262 o
663 13.2282 . 670 . 8.0098
4.817 4.514
6166 13.4977 6173 10.2361
5.524 . 5.663
664 13,8902 671 9.9902
5.040 _ 4.078
6167 ‘ 13.5904 6174 : 8.7468
2.032 6.0064
RN 8236 22.3685 672 8.3185
2.343 5.716
FM 8235 14.2026 - 6175 7.5629
o 2.140 2.293
665 S 16.3931 ' 673 6.8692
: 0.566 - 5.954
FM 8234 - 16.9218 ' 6176 7.7423
: ' 4.516 : c 4.869
FH 8233 : 13.1989 674 6.8923
0.880 p 5.085

- GPS 2759 6.5398

- u3—



PAGE: 11

(ROUTE HO.) DIST. ELEVATION (ROUTE NO:? DIST. ELEVATION
B.M NO. . KM M B.M NO. : KM : M
{ 123
GPS 2759 6.5398 683 9.3246
0.574 : 3.127
8177 7.1379 : 6184 10.0841
' 4.722 4.218
575 7.8557 684 9.9545 .
4.357 : - 5.550
6178 8.8411 C 6187 9.7472
5.913 5.081 _
FM 6611 9.6368 - 485 : 11.8169
1.314 5.053
76 _ 9.2268 6188 10.5548
1.700 5.168
FM 6412 9.0871 686 9.4729
3.144 4991
6179 8.1045 6189 8.3273
5,139 ' 5.271 :
677 7.76%94 ’ 687 8.5714
5.186 1.049.
6180 7.%18346 FM 87131 7:5810
5.495 2.756 - o
678 - 7.3912 FM-8132 6.9384
5.751 2.220
6181 7.6735 6190 _ _ . -8.7962
_ 0.065 0.981 :
Grs- 2903 _ 7.5537 FM 8133 ' 7.3865
4,570 T 3.387 .
T 679 - 8.3859 - 688 . 8.4402
4,429 5.321 .
6182 7.5280 6191 7.8284
5.589 5.543
680 - "B.4534 S 689 : 11.8274
L.,442 ' 5.182 .
6183 7.772¢4 - 6192 §.3695
3.503 1.179 :
681 . 8.3517 GPS 3398 ' ' 10,0441
£.326 3,180 _
6184 8.1994 el 690 7.7353
2.390 i o 5.320 -
58?2 '9.2908 : 6193 : : T 4.3383
4,397 6.110 » :
6185 10.6729 AR - 6.6213
1.088 : . 45,617 :
6185-3 . 7.9668 S 6194 ' 7.1006.
- 5.100 o S 7162 :
683-3 8.5669 541 . 6.9231
0.018 ' C e o

=144 —



PAGE:

(ROUTE NO.} DIST. ELEVATION {ROUTE NO.) DIST. ELEVATION
B.M NO. KM M B.M NO. KM _ M
¢ 13) 696 22.8132
5.777
652 18.2873 : 6200 23.5113
: 7.673 : 4.891 _
6195 1¢.7224 697 25.2999
2.878 2.415
FM 8025 : 18.4695. FM 8011 25.2185
1.325 2.465
692 18.4782 6201 o 24.4680
: 1.614 5.930 _
FM 8024 19.6116 698 27.9966
_ 2.859 _ 5.806 .
FM 8023 - 18.3691 6202 - 28.2261
_ 0.617 _ _ : 1.891
§196 18.1109 FM 8006 . 27.6920
o - 2.299 ' : 1.421 _
FM 8022 : 18.4576 699 28.1436
_ : 1.524 : : 4.715
693 18.3851 GPS 1585 ) 28.7147
_ .12 . : . 2.030 . _
6197 o 19.4990 6203-1 : 29.3658
g : 0.153 _ 5.542
FM 8021 o 19.9518 700 : 30.0926
. 2,475 : 4.822 -
FM 8020 : 19,6407 6204 29.9014
T 2.617 3.574
“FM 8019 . _ 20.0264 FM 8032 30.2612
- .6.507 E y 0.642 '
694 _ 20,2640 701 31.3199
o 1.992 : .o L.346
FM 8018 - 20.9126 6205 o 32.5753
. 2.325 : Lo 4.440
6198 s 20.6130 702 _ 33,8139
B 0.783 4.619
GPS 1612 : 20.8514 6206 _ 36.1423
L 5.954 S 4.640°
695 S 20.4305 703 S 36,5343
L 1.798 . 4,777 o
“FM 8017 L 21.5249 . ' 6207 s 34,7472
Co 3.188 . : 5.462
FM 8016 : B 21.9207 704 34,2239
. 0.898 : : : 5.085 _—
6199 P 21.8308 6208 : 34,2132
I 2.338 R 5.168 :
- FM 8015 o 22.3500 705 35,0537
SR 2.535 , B 5,435 _
S 6209 S 36,1660

—u5—



PAGE: 13

(ROUTE NO.) DIST. ELEVATION {ROUTE NG.)> DIST. ELEVATION
B.M NO. KM M B.M NO. KM ‘M
{ 13) _ -
6209 35.16460 716 23.1855
. 5.773 e o 5,630 :
706 37.7537 6220 20.9278
5.139 : : 7.253 '
6210 36.6394 717 19.0313
4.527 . 5,241
707 36.1301 6221 ' 18.9514
5.379 T 6.164
6211 34.8321 718 o 19.0939
5.131 ' 5.824
708 35.1099 6222 ' : 18.3812
3.343 6.337 o
734 ' 34.5055 719 ' 16.5421
3,960 ' - 4.743
6212 33.9949 6223 C 15,6914
3.804 o o 5_850
709 _ : 34.7516 720 . 15.4639
5.840 : 3.698 _
6213 32.8624 6224 : . 14.9538
5.656 : 2.594 Co
710 32.7867 721, _ 14,7635
: 4.134 ' S 3.418
6214 31.6601 6225 _ _ 14,8651
' - 3.265 ' T 5.245 ' e
711 ' 31.4734 722 : 15.0821
: 3,316 : 6.545 _
6PSs 1217 ' 32.0478 6226 o 15.5030
: 4,399 : R 5.024
6215 31.6017 723 - 16.1479
. 4.9 S 4,606 i -
712 ' 30.5871 - 6227 . 16,4112
: ‘ 5.426 o : : 4.616
6216 29.7309 724 : 16,7684
5.387 ‘ : 3.226 .
713 ©29.8833 6228 - 16.1933
, 5.156. - - 5.632 K
6217 27.9905 725 : : 15.6195
5.800 - - 5.148 s
714 : 26.8513 6229 14,9729
5.558 S 4,853 : -
6218 24.5223 726 ' 15.2695
' 5.8490 - : SR 4.910 R
715 . 264.7944 6230 TE 15.8711 .
' 5.527 . o 5.697 S
6219 : 23.3565 727 R 16,5484
: 3.840 ' - 5.6¢40 -
6231 16,7411

— 46—



(ROUTE NO.)> DIST.

g.M NOC. KM
{ 13)

6231
2.403

728
_ 3.145

6232
8.325

729
4,657

6233
5.461

730
5.550

6234
5.034

731
3.400

§235
4,872

732
4,279

6236
4.170

733 .

_ 4,297

659

{ 14}

TBHM
: 0.026

TBM-1
. 5.100

501

ELEVATION

16.7411
16.4423
16.8089
18.4895
17.8949
15.2650
16.9791
14.4882
16.6790
15.1938
14.9474
14.9294

14.0289

7.5766
4.5170

4.9670

END OF FINAL RESULT REC COUNT= 615

PAGE: 14
(ROUTE NO.) DIST, ELEVATION
B.M NO. KM M
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(XY 2B LE in WGS 8 4)

6738998. 837

— 182+

. B90322.27152

BANGLADESH P.1/3
No. POINT W G s 8 4 Elip. §
NAME X Y Z Latitude Longitude  WGS-84
m m m ddiss. sssss . dddomss. 55555 o
1 117_LOHAGARA 163812.664 6732176, 171 2782759.403  260213.71457  882147.02104 -1.13
2 131_GOFFARGAON -56144. 374 5809085.195 2623944.005 242708,00216 903313.47187 -41,09
3 181 KALT KACHCHA -113975.206 5824531.370 2587807.552 240539, 66070 910715.70216 -46.61
4 193 DUPITILA ~215299. 246 5775531, 495 2688743.757  250546.20378  920805.54442  43.20
§  199_BUATURIA 82179.515 5867995.581 2480596.532 230735.66447 89115161220 -50.3¢
6 231 CHAPANI 96548. 273 5730032717 2790256702  260644.95989  890204,86686 -2.51
7 242_N. KASHADAHA 18167, 267 5937806.162 2660381153 234924.14019 894917.04553 —45.98
8 261 JARTA -65622, 147 5783234.463 2679850.814  260028.47734  903856.81253 -42.06
9 280_GRAGONJ 81611. 488 5844332.411 2544317.964  233953.70784 891159.86204 -44.46
10 288_GOIBARI 34751.537 5730504.345 2790519.614 260664.72392 893909, 18191 -18.13
11 205_PAKIBAR_TILA -195333.079 G5706566.625 2644847.886 243934, 26081 915548.09566 5.6
{2 - 303_GULSHAN -42)58.282 5838825.444 2557788.698  234752.02714  902456.34024 —45.45
13 333_KAKONHAT 154843. 085 5804800.83% 2629451.001 243024.44304  882819. 18996 ~26.08
14 343_SUNAMGON] -140555. 550 5779289.503 2685434.230  250348,74048 91233548664 -41.47
15 350_KASHDAH 48217, 422 5759686.621 2730130.469  253034.99436 893113.29015 -27.85
16 355_CHATHOHAR 72304. 419 GB18958.443 2601723.611 241355.34543 891717, 15485 -42. 40
17 369_AGRABAD -176226.050 5816457414 2604601.198 24153771818  914408.53893 —28.46
i  380_DUPCHANCHTA 83558.602 5789321.781 2666273.911 245221.78458 891023, 13971 -37.22
19 388_DINAJPUR 137478.356 5752990896 2741158.085 253712. 10429 . 883751.85896 -18.74
90 395 BANIACHUNG . -136231.997 5803994.993 2632189.760 .243202.58690 912040.58098 —46, 82
20 430_NITPUR 155808, 485 5780728.297 - 2681552367  250129,27983  882721.87198 -27.48
22 - 456_POER_BARI 12954, 109 5788911, 106 2668431.208 ~ 245339, 05070 ~ 895218, 43266 ~-35.89
23 481_ICHAPUR 7496.357 5814442.025 2612716.673 . 242027.34011  B895534,07015 -42.71
24 1009_TITALYA 165435212 5700854229 2827965.149 262931 11068 ~ 882025.43099 . 35.86
25 1055 _BOALWARI 136562, 139 5722363, 118 2604234670  261510.81757 693758.85804 14,43
26 1072_SONAHAR 125840. 636 5732250257 2784570.655 260319.24913  884432.57627 .-.50
27 1099_BALAPARA 109792. 668 5724754, 417 2800542, 087  261257. 12248 - 88540461854 10,19
28 1109_HARIPUR 187639. 072 5741577.350 2761899.655 254940.23345  880741.50907 '-16.73
29 1126_RANSHIA 167739902 5745934.918 - 2154162.812 254500, 98434 . 881940, 26338  ~16.08
30 1144_MUKANDAPUR 149246. 132 5743001.691 2761295.440 254918.34168  833040.90401 -11.69
31 11B0_NILPHAMARI {13777, 792 5738754.176 2771735.206 256535.31143° 885151. 08467 - -7.39
32 1190_SAIDPUR 109824,950 5746222.535 2756467.182 254624, 11273  885418.23406 -13.94
33 1217_BAJITPUR 114622.251 5758566.550 2730544.373  253049.81007 885134.91334 -22.18
34 1234_DHAMUIRHAT 115772.555 5776693, 447 2694300.636 250906, 81352 88510601916 -32.47
35 1252_BHOLAHAT 179708, 468 5784130, 164 2672750.730  246614,07693 881313.57222 -30.21
36 1279_ROHANPUR 169423. 183 5789970, 456 2660845.135 - 244907.21474 - B81926. 10547 -27.92
37 1298CHAPAINAWABCA ~ 174575.224 5800252.648 2638159.977 243535.73805 881633, 74319 -33.70
38 1325_MOHADESPUR 126725. 767 5786386729 ' 2670910.732  245507.89775  884443.38385 -36.94
39 1333PARBATIPURADA - ~144270.453 6790056.492 2662120.093  244952.94204 88342167675 -32.78
40 1369_PABA 140795.967 5809360.255 2620187.909 24245387173 88364193355 -38.20
4l 138T_SANTAHAR 102161.961 5791957, 159 2669930.583  244834.65245 - 885922. 15676 -40. 16
42 1406_BAGMARA 120760.937 5803231.637 2634631,491  243329.70190  884828.40207 -38.16
43 1433_ARANI 113689. 381 5B15615.060 2607683808 241727.76743 - 885248,24559 -07.94
44 1468_BHERAMARA 102666, 723 5828037, 882 -2580442.277  240117,39214° 885926.81470 -39.73
45  1477_JACATBER 97195.060 5719020.500 2812608.579 = 262014.43243  890134.85601  7.24
46 1495_CHANDRAPUR 73493, 130 5735763, 547 2779231.927  260006.36241 891557, 24060 -13.69 -
4T 1504_RANACHANDT 94545. 085 2771943.025 - 255542. 86805 -10. 42



P.2/3

87

5809988, 362

L =153

910317, 83917

BANGLADESH (XY, Z8LEH in WGS84)
No. POINT w G S 8 4 Elip. H
NAME X Y z Latitude Longitude - WGS-84

o o ddmmss. sssss  dddmmss, sssss i

48 1522_NAWABGANJ 93469.422 5763420.947 2721146.495 252511.50840  890415.15284 ~26.03
49 1549_JOYPURHAT | 97539.174 5778137.817 2689803.993  250625,42981  B890158.43055 -3408
50 1SSEMAHENDRANAGAR ~  56182.473 5742345.287 2766067.134  265210.76193 89262199226 -~19.§7
§1 1568_KOBARU | 76474.599 5744999.498 2760107.388  254835.55284  §91414.46682 -17.8g
52 1585_MITHAPUKLR 72579.226 5756480.132 2736332959 253418.37002  891630.49648 -24.65
53 1612 GOBINDAGAN]  61736.352 5777362.330 2692512.437 . 250802.63068 892315.96752 -33°12
54 1649_KURIGRAM 35973978 5745603.349 2759663.937  254810.64450 893828.66580 -24.15
55 1658_NARSINGBAN]  34734.935 5755423.445 2739268,783 253604. 16970  893915.17280 -28.37
56 1668 _KANCHIPARA 40171.376 5768834.681 2711021.341 251907.51428 ° 893603. 69486 -30.92
57  1685_MADARGAN] 20107.533 5738442.648 2774588.012  255718.63137 894757.25000 -22.07
58 1695_RAHUMARI 17503.318 5756741.108 2736681894 263430, 95087  894932.85570 27,76
69 1713_DIGRIRCHAR 18357. 777 5768230836 2712520.857 252001, 75836  B94903.55078 -31.45
60 1722_BAKSHIGON] 13226.234 5774958. 150 2698302464  251130.51042 895207, 59798 -32.30.
61 1759_RANBAGHA 77184.684 5802319.848 2638242, 155 -~ 243538.78918 BO1416.34628 -41.35
62 1776_DICHAPATIA  ~ 100372.326 5800178.963 2622427.935 242613.87068  890036.46397 -40.75
63 1803_LALPUR 105644. 374 5620928.568 2596215.798  241039.02337  885736.89886 39,06
64 1821 PABNA 78727.509 5829077.928 2578940.444  240023.97386  891334.35750 -41.24
- 65 1830_BOCRA 63263.468 5790781613 2663682.551  245048.94143 89222667590 -35.63
66 1857_TARAS -63745.885 5810230.798 2621247489  242531.75523  892217.094i7 -~42,39
67 1884 SHARTAKANDI ~ 43104997 5788800.827 2668350.490 245336.21207 893424, 12411 —37.06
68 1902_KAZIPUR 35783576 5799309.853 - 2645692. 803 ~ 244005. 13734  893847,29707 38,51
- 69 1911 DHANGORA  47613.894 '5805650.048 .2631652: 346  243143.30055 893148, 39781 —40.97
70 1921_SIRAJGAN] 28677.837 5808679.722 2626278.200  242756.62875 894301, 66523 ~40.29
71 - 1966_SATBARIA 37490.418 5819852.264 2600465.454 241310.51307 893751, 29845 —43.08
72 . 1992_POELSA 7632.305 5801557.031 '2641022: 624 243718, 15255 B95528,64612 39,24
13 -2010_BELTA 12704, 369 < 5820079. 074  2600199.252 241301, 02340 _ 89522976559 -42.91
74 2019 BANT | 5216.867 5826277.688 2686396032 24044037161  895655.30989 -44.25
- 15 2037_HALUAGHAT - -33958.202 : 6778388.860 2690801807 . 250701.30749 902012. 15473 -38.35
- 76 2064_NOKLA . ~18280. 270 - 6785369, 686 2676016.611  245810.91951 . 90105174122 -~36.77
7T 2073_ARANKHOLA - -11872.351 5799163.421. 2646232762  244024.40369 900702, 27552 '-35, 47
78' 2091_KACHUA - 1-20724.731 5BI4167.327 ' 2613271488  242047.01960  901215.23246 -35.04
79 - 2110 MIRZAPUR " -9404.598 6825263.166 2688662352 240609.71139  900533.00399 —44.58
80 - 2127 _RUPCHANDPUR . ~ -44610. 835 - 5792484, 938  2660365. 196 = 244850.21976  902628.51743 ~40.66
©'81° 2145_PHULBARIA - -30355.737 ~5801055.511 2641951057 . 243751,36723 901759, 33169 .—40. 63
© 82 2181_SRIPUR - ~48630.331 5820675919 2598463.529 241159, 09180  902843.26218 -37.66
183 2200.MAUCHAK -~ -20899.655 5828759.268 2580676.786 24012575891 90173806265 -41.22
"84 2207 ATHARABARL : ~72718.855 - 5800621221 2642067, 161 = 243756.58153 90430568077 -44.89
85 2272 ATPARA ~-86888, 721 5792083, 331 - 2660186. 442 244843, 87874 905134, 00608 ~44. 50
86 2281 TARAIL. . '-90109.694 5804226,630 ‘2633652, 172 243254.83503 90532197111 —46.73
2291 KISHORGAN] -~ ~78780.262  5808746.372' 2624104.099 242713.76035 . 904637.26437 -43.94
788 2300_KATIADL'  ~81006.906 5817962..538 - 2603676.345 241504, 97680  904751. 76035 ~44. 11
89, 2308 BAJITPUR -97256.145 5819479. 133 '2509743,046  241244.99791  905726.81235 - ~46. 65
90 2317_BELABA . -86372.700 5824374324 2589221, 342 - 240629.99137  905058.58473 -45.90
9l 2337:BALIJURI- . '-126780.874 5777548984 - 2689875.223  250628. 11946 ©011449.80528 -42.83
92. 2373_KANDIGAON: . ~182594. 548 5779103.280 - 2683318729  250232.85073  914834,90413 -41.59
93 2081_KAMDARPUR ~ ~~117431:991 S78B9BL. 161 2665717:226 ~ 24520198936 = 91094359716 -46.92
94 2400_MITAMAIN . --106988.176 2620371, 542 242500, 55344 48, 82



BANGLADESH

(%7Y.2,8LEH in WGS84)

154

221411.32679

P.3/3
No. POINT W G 3 ’ 8 4 Elip.H
NAME X Y yA Latitude Longitude  WGS~84

m n ddmmss. sssss  dddmmss. sssss n

95 2427_DIRAI ~136911.753 5792055.030 2658154.934  244731. 15744 91211474966 -45.%7
96 2435_HABIGANT ~143587. 073 5811226.567 2615003.112 24222107910 912455.47071 -46.45
97 2454 GOBINDAGON]  ~170094. 172 5784760.561 2672002.656  245547. 11275 = 914103.23031 -41.47
98 2471 GEAHPUR = -174906.438 5797915.653 2643210.305  243836.44879 914340.52936 -44.41
99 2481_NABIGANT ~153234. 014 5801703, 510 2636276.656 243428.61698  913046.57922 -46.49
100 2498 CHUNARUGHAT  -154316.994 5818970.306 2598158.137 24114821140 913108.78647 -37.78
101 2507 BARUTNI_TILA ~ -200862,503 5782109.233 2675747120 245800.25589  915922.47797 29.48
102 2525 LAURAGA_TILA ~179005.786 5807301.271 2622398.766 242612.82671 914555.94830 -40,57
103 2561 BARADI 129084, 230 5840928981 2550128.720  234319.93321 88440229999 -41.76
104 2507 KALIDASPUR 106949, 234 5830173.908 2555131.873  234617.61114  885702.51415 -42.50
105 2615_SABDARPUR . 106585.061 5852843.370 2523886, 48] 232749, 15155 885724, 16445 —44.04
106 2624 JIBANNAGAR - 120121,053 5854603.624 2519217.903 232503.77377 884928.58291 -46.08
107 2661_PTPRAGACHI 103754. 661 5873969, 191 2474766.242  225851.68952 = 88591702725  ~47.70
108 2694_NALDANGA . 84490, 392 5854234.024 2521503.972  232624.78026 891023, 31947 -47.4)
109 2722 _SATBARIA 56895.724 5834706.613 2566832, 338 . 235313.38776 892628.72261 -43.95
110 2759 _HAGURA 59769.620 5852525.718 2526138.016 232909, 00865 - BI2453. 56017 | —48.69
111 2795_KASINATHPUR 39756.077 5831742166 2673836.303 23572242877  893633.87603 -43.43
112 - 2813_RAMDIA 47770.246 5842094.286 2548221.799 = 234212.27543  891153.68976 —44.70
113 2849_NOHATA 48990.399 5859194, 288 2510966.842 232011.62i54 893115.40114 -49.14
114 2867_BHABANIPUR 46769. 561 5867673058 2491257.687  230834,40926  893235.95645 ~52.06
115 2876_BABUPUR - 40395, 133 5873368.626 2478026.282 ~ 230046.54026 893621.39722 -52.05
116 2903_SONPACHA 22632, 321 5R49850.658 2532888.518 233308.29896  BY4641.99194 . -47.40
117° 2930 BANAMALIPUR = 26273.401 :5860976. 123 2607168.514 - 231757.18701  894435.36876  -50.34
118 2957 BANIARI - 5819.064 5873080105 = 2479003.810 ~ 23012138663  895635.63231 . -50.98
119 3327_CAZIKHALI ~6637.078 5833964.519 2569120,332 - 235434.75526 000354.65049 -45.68
120 3344 BRAUMANGAON .~ ~T776.949 5844543.488 2545113.828 234022, 01456 ~900434.46284 -48.76
121~ 3354_BHAGYAKUL -23297, 168 . 5851358, 881 2529418, 818 233105, 28663  901341;23839 ' -47.75
122 ~3398_SAVAR - ~26922. 684 5836097.697 2564175, 310  235138,94550 901551.51986. -44.13
123. 3407_SERAJDLKHAN . —37886.788 6848899296 2534888.280  233419.21862  902216.08076 -47.71
124  3442_PALAS 64293, 487 5830627002  2575846.826 23583397648  903754.36023 -45.71
125  3452_GOPALDI ~72875.418 5838187.693 2558544.226 ~234818.91153  904254.57522 ' -48.49
126 3469 _NUNSHIGANT -54968.204 5B49850.251 & 2532394, 530 233250.79896 903218 11324 ~48.54
127 - 3479_DAUDKANDI ~72783.315 5850100813 - 2531373.943  233214,60722 | 904246.08814 .~48.18
128 3533_NABINAGAR -98736.243 5834278,376 2666532, 660 - 23530277339 905810, 38336 -46.62
129 3882_AKHAURA . ~123375.727 5834631.585 2564677.509 235156.81832 911240, 90578 *~45.76
130~ 3891_MIRPUR -108075.883 5841793.623 2549122.467 - 234244,26996  910335.55900. -45. 42
131 3899 JAFARGAN] -107492. 181 BB47962.781 2535012620 23342359115 : 910310.94094 -45.09
132 3908_COMILLA ~120896. 506 - 5852463.962 2524122.433 ~ 232757.49763  911100.29281 : -42.97
133 3926_LAKSAK ~114642.387 5862453, 112 - 2501272.211 © 231428:50476 91071306869 . ~47.39
134 3953_MOTABI ~112737.009 * 6873372 514 2475780.774  225927.52318  910558.68340 ~48.36
135 3972 CHAUDDAGRAM - ~134305. 641 5862546, 695 2500080.220 ~ 231346.61631 911844.51372° -44.57
136 3980_FULGAZI - ~146633. 215 . 5865608, 732 - 2492255. 431 ~ 230009 57656 . 912565, 30015, ~44.36
137 4317 MOKITALA -204082. 633 5789759, 428. 2658870:566 . 244756.60200 92010759793 - ~33. 66
138 4334_JURI -214154.295 5798621,170 2638368.668- . 243543.32624 92065403522 . ~42.29
139 4344_HARARGAJ ~206609, 042 58UE465. 401  2622248. 264~ '242607. 28959 920216, 33967 ~29. 46
140 4352 KHARACHARA - -239229.614 S784153,074 2668057.521  245325.67361 922206, 14751 36,65
141 TSNL_TIDAL_STA. -188123, 708 5903585, 801 . 2398653. 865 ' © 914930. 61239  -46.97
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RESULT OF CONTROL POINT
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- 1504_RANACHANDI

o 157.*.

BANGLADESH (B,L,OLE, in EVEREST—1830) P. 173
No. POINT EVERES T T-~1838090 Elip. K

NAME Latitude Longitude Orth. H Everest

ddmmss. 33555  dddwmss. sssss n ]

1 117_LOHAGARA 26021199798 882156, 46738 546447 41.32
2 131_GOFFARGAON 242705, 64825 . 903323, 79922 12.4 % 12.67
3 1BI_KALI_KACHCHA  240537.16992 910726, 25716 6.8247  10.27
4 193 DUPITILA . 250543, 93158  920816. 64314 94.4 & 103,70
5  199_BHATURIA 230732.99813  891201. 12254 5.1415 -.95-
6 231 CHAPANI 260643, 22236 . 890214, 63241 50.7 & 42.69
7 242 _N.KASHADAHA  234921.64462 894926 99052 8.69247 5.26
8  261_JARTA 250026. 28593 903007, 22937 1.0 F 11.47
9 280 GRAGON] 233951, 20373 891209. 51236 10.568 5~ 4.24
10 288_GOIBARI 260652, 94477. . 893910, 23463 32.900 F 29.67
11 295 PAKIBAR TILA  243931.87225 915559, 06326 58.5 £ 65.74
12 303_GULSHAN 234749, 48503 902506. 55272 8.53447 8.53
13 333_KAKONHAT 243022.24161 882828, 56380 - 29.2 ¥ 18.44
14 343 SUNAMGONJ 250346, 51209 . 912346, 24682 - 8.96987 15.48
156 - 350_KASHDAH 253033, 03639° 893123, 23093 25,1 & 20.04
16  355_CHATMOHAR 241353.00821 . 891726, 88778 124 ¥ 5.95
17 369 AGRABAD 241535.22403 - 914419, 38472 24.975  31.16
18 380_DUPCHANCHIA  245219.65144  §91032. 86931 17.3 £ 9.86
19 388 DINAJPUR 253710, 23892 883801, 39687 36.0160 25,23
20  395_BANIACHUNG 243200, 20268 912051, 27361 5.9 < 10.58
21 430_NITPRR 250127. 23987  §82731. 28244 21.6 7 16.39
22 456_POER_BART 245336, BTT87 895228, 48476 1.5 & 14.23
23 481_ICHAPUR 242024, 99459 895544, 10291 11.24687 8,33
24 1009_TITALYA 262929, 53982 862034, 90352 §9.3 <.77.82
25 1055_BOALMARI 261509, 15139 ~ 883808, 44883 68.5 & 57.81
26 1072_SONAHAR 260317.51325 884442, 20101 63.8 ¥ 43,51
27 1099_BALAPARA 261255, 42656 885414, 33053 63.5 % 5473
28  1109_HARIPUR 254938, 46598 880750, 82919 39.6 ¢ 24.9
29 1126_RANSHIA 254459, 17957 . 881949, 67052 40,7 < 27.63
30 1144 MUKANDAPUR 254916, 54747 883050, 40230 43.5 £ 3L58
31 1180_NILPHAMARI 265533, 52686  885200. 75660 - 48,7 7 31.26
32 1190_SAIDPUR 264622. 27737 . 886427, 91163 40.1. ¥ 3L.04
33 1217_BAJITPUR | 253047.89650 - 885144, 54889 3204787 22.86
24 1234 DHAMUIRHAT 250904, 78772  885116. 62239 2.1 ¥ 12.92
35 1262 BHOLAHAT 245612. 02354 - 881322, 86698 26,3 Z12.71
36 1279_ROHANPUR .. . - 244905, 11905 881935, 43922 27.4 £ 15.62
37 1208CHAPAINAWABGA 243533, 57547 881643, 03806 21.606 £ 9,90
38  1326_MOHADEBPUR 245505. 80650 884452 91992 18.9 % 9.9
39 1333PARBATIPURADA - 244950, 83466 - 853431 02640 22.3 F 11.82
40 1369 PABA - © 242461.63330 883651, 36989 17.1686 2 17.01
41 1387_SANTAHAR . -~ 244832.51174 - 885931 79694 14.528 # 6.20
A2 1406_BAGMARA -~ 243327.49527 = 884837.93944 - 1.0 £ 1.72
43 1433 ARANI 241725, 47414 - 885257, 79603. 17.3- - 7 B8.61
44 1468_BHERAMARA 240115. 00947 - 885936, 39579 15.218 7 1.60
45 IATT_JAGATBER 262012. 76636 890144, 63645 . 50.8 #5219 -
46 1495_CHANDRAPUR 260004, 57437 891607, 10439 9.0 ¢ 32.60
47 256541, 07126. - 890332, 03186 - 42.1 . 7 35.06



" BANGLADESH

(BLOLEY, in EVEREST-1830) P. 2/3

No. POINT E V ERE S T—-1830 Elip.H

NAME Latitude Longitude Orth.H Everest

" ddmmss. sssss  dddmmss. 55558 - n L]

48 1522 NAWABGANJ 262609, 64160 ~ 890424, 87865 28.0 & - 20.01
49 1549_JOYPURHAT 250623, 37830 890208. 11395 20.31317 12.13
50 1GGSMAHENDRANAGAR  255208.92066 89263192548 32.5 & 21.30
51 1568_KOBARY 264823 70662 . 891424, 30144 35.160 £ 28.46
2 1585 MITHAPUKUR 253416. 44764 891649, 33021 . 28.T47TF 22,12
53 1612 GOBINDAGAN]  250800.56415 892326, 80665 2085147 14.60
54 1649_KURIGRAM 254817.76932  593338. 58703 27.1. # 23.9%
55 1658 _NARSINGBAN]  253602.23012  B93925.18292 24.0 ¥ 20.01
56 1668 _KANCHIPARA 251905. 49061 . 893613. 65715 22,3 £ 11.52
57 1685 _MADARGAN] 265716, 79194 - 894807, 35695 - 29.2 & 26.59
58 1695 RAHUMARY 253428, 99437 - 894942, 94277 24.2 F 2141
59 1713 _DIGRIRCHAR 251959.72464 . 894913, 61401 21.115 % 17.94
60 1722 BAKSHIGON) 251128. 42936  BO5217. 67299 20.958 £ 17,68
61  1759_RANBAGHA 243536. 56606 891426, 08597 13.5T11Z 6.34
62 1776_DIGHAPATIA 24261161399 890046, 08511 14. 42447 - 6. 14
63 1803 LALPUR 241036, 69027  B85745, 47758 160 F 1.9
64 1821 _PABNA 240021. 57187 ~ 891344. 04514 1.6 £ 713
65 1830_BOGRA 246046. 78719 - 892236, 49589 18.7869F  12.35
66 1857 _TARAS 242529, 47178 - B92226. 83006 12.3 £  6.08
67 1884_SHARIAKANDI 245334, 05896 893434, 03931 16,9 Z- 1L75
68 1902_KAZIPUR 244002.91020 893857, 22787 15.6 £ 10.88
69 1911 _DHANGORA 243141, 03837  893158. 26437 13.4733% . 8.07
70 1921_SIRAJGANJ 242753, 33497 89431161238 13.82135 - 9.66
71 1956_SATBARIA 241308, 14997 B93801. 18708 1.4 7 680
72 1992_POELSA 243715.89273 - 895538, 70048 14.401° £ 11,45
73 2010_BELTA 241258, 64356 - - 895239, 76529 1.3° # 808
74 2019_BANI 240446. 94551  §95705. 33253 10.0 . #  1.23
75  2037_HALUAGHAT 250659, 17126 902022, 43803 13. 16147 13.61
76. 2064_NOKLA 245808.74884 90110194107 -~ 15.8 £ 14.68 -
77 2073_ARANKHOLA 244022, 14673 900712, 42203 17,9 Z 16.02
78 2091 KACHUA 242044, 65723  901225. 39232 - 8.7 Z 11,26
79 2110 MIRZAPUR - 240607, 28259 - 900643, 09377 '9.4878F  1.62 .
80 2127 RUPCHANDPUR  244847.98357 . 902638, 82326 1234477 1224
81 2145 PHULBARIA 243749, 08493 901809, 55803 12,60 2 1.4
82 2181 SRIPLR 241156, 66668 = 902853, 52503 16.0 - £ .16.08
83 2200_MAUCHAK 240123, 29203 901748, 23770 12. 76422 11,90
84 2227 ATHARABARI 243753, 27086 * 904316, 09767 - .8,60307 ©9.41
85 2272_ATPARA 244841.61293 . 905144.50222 B2 F 010,23
86 2281 _TARAIL . 243252.48806 905332, 45880 - 8T B AT
87 . 2291 _KISHORGANJ 242711, 39169 904647,69322 - 9,7681%" 10.85
88 2300 KATIADI 241502, 54549~ 904802, 18200° 9.51807 11.05.
89 2308_BAJITPUR 241242, 54390 906737. 30312 6.9 931 .
90 2317_BELABA 240627, 51343 - 905109. 01824 7.597 #9.68
91 2337_BALIJURI 250626, 91699 911500. 50300 7.7 # .13.38.
92 2373 _KANDIGAON 250230, 58642 - 914845. 851207 gig T F 11,38
93 2381_KAMDARFUR 745169, 71887 - - 910954, 23648 - 48T & 9T
94 2400 MITAMAIN 242456, 15424 - 910328, 39092 g6 7 9.3

— 158 —
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BANGLADESH (B,L OH,EH, in EVEREST—1830) P, 3/3
No. POINT EVEREST-1830 Elip.H
NAME Latitude Longitude Orth. H Everest
ddmmss. sssss  dddmess. sssss n m
95 2427 DIRAI 244728.85044 912126, 46860 6.4 # 1183
96 2435_HABIGAN] 242218.64126 912506, 18167 6.8 & 1146
97 2454 GOBINDAGON]  245544.82355  914114. 11068 1012015 17.04
98 2471_GEAHPUR 243834.07007  914351. 40451 8.3 7 14.67
99 2481_NABIGANJ 243426. 23300 © 913057. 35138 6.2 £ 1.64
100 2498 CHUNARUGHAT . 241145.71363 913119, 52940 16.69645  20.87
101 2607 BARUTNI_TILA  245767.95644  915933. 45950 8.2 ¥ §9.43
102 2525_LAURAGA_TILA  242610.38324 914606, 82260 13.059 # 18.96
103 2561_BARADY 234317.47523 884411 74175 13.6 7 485
104 2597 KALIDASPUR 234615. 15485 885712, 05854 126 # 4.97
105 2615_SABDARPUR 23274660153 886733, 63931 1.4 7 387
106 2624_JIBANNAGAR 232501. 21788 884938. 04427 9.4 # 13
107 2661_PIPRAGACHE 225848. 99215  885926. 53218 1.9 =z 1.04
108 2694_NALDANGA 232622. 20987  891032. 84120 7.834 £ 148
109 2722_SATBARIA 235310,93580 892638, 49943 10.8 £ B5.52
110 2759 MAGURA 232908. 43702 892503, 30416 6.53985"  1.20
111 2795_KASINATHPUR  235719.98705  893643. 73467 1.2 Z 6.69
112 2813 _RAMDIA 234209.76214 893203, 49392 10.2 £ 5.4l
113 2849 _NOHATA | 232008.99836  893125. 17335 81 7 143
114 2867 BHABANIPUR 23083172657 893245, 72470 3.2 £ -L12
115  2876_BABUPUR 230044, 11484 893631, 18443 . 32 Z -&d
116 2903 SONPACHA 233305.72443 894651, 89639 75537 . 4,02
117 2930 BANAMALIPUR  231754.53869  894445. 23896 47 #F 1.28
118 2957 BANIARI 230118.64305 895645, 67261 L0 £ 194
119 3327_GAZIKHALI 235432, 26990 900404. 72182 8.6679Z  6.56
120 3344_BRAHMANGAON  234019.45712 900444, 51197 5.7 # 3.8
121 3354_BHAGYAKUL 233102.67293 901351, 34444 66 % 5.75
122 3398_SAVAR 235136.43235  901601. 66872 10.0410F  9.07
123 3407_SERAIDIKHAN . 233416.61173 902226, 25669 6.4 & 638
124 3442 PALAS 23683147354  903804. 68468 7.901 £ 9,04
125 3452_GOPALDT 234816. 35171 © 904304, 92369 5.0 Z 8.87
126 3469_WUNSHIGAN] - = 233248.17374 903228, 36168 5.3 % 636
127 3479_DAUDKANDI = 23321196746 904256, 41447 5.276 ¥  7.56
128  3633.NABINAGAR  235300.22000  905820. 85294 6.6 ¢ 9.84
i29 3882_AKHAURA 235154.24292 911261, 48285 7.4 F 1L87
130 3891 MIRPIR 234241.64910 910348, 05549 7.56785  11.70
131 3899_JAFARGAN] ~*  233420,93930  910321.42327 7.85527 12,20
132 3908_COMILLA - 232754.80511 911110, 82520 9.776 ¥ '16.09
133 3926 _LAKSAM 231425.74989. 910723, 55608 5.7 % 10.70
134 3053 MOTABI | 225924.69576  910609. 14111 5.1 F 1001
“136 3972 CHAUDDAGRAM -~ 231343,84512 911865, 08525 8.25327 14.46
138 3980_FULCAZI 230906. 77362 - 912605. 91915 8.5 ¥ 1637
137  4317_MOKITALA 244754, 24976~ 920118. 81786 18.737 ¥ 26.66
138 A4334_VRI | 243540.90388 920705, 08056 106 7 18.75
139 4344_HARARGAJ 242604. 82697 920227, 33825 23.9 7 342
140, 4352_KHARACHARA 245323, 32197 922217, 33308 15.2 & 25.27
141 TSNL_TIDAL STA, 221408.23014 914941, 33637 6.61537

18. 13



RESULT OF CONTROL POINT

‘B. U. T. MJ
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2867617, 346

BANGLADESH { Coordinate of 8. U. T, M) Z O N E :451/2 P. 1/3
No. POINT EVEREST—1830 B U T M
NAME, - Latitude Longitude ¥ s/S
ddmmss, sssss -dddmess. 58553 n | ddmmss. ss
1 . 117_LOHAGARA 260211,99798  882166. 46738  2880527.260 336501.644  4303.13 999930
2 131_GOFFARGAON 24270564825 90332379922  2704111.945 5566406.895 -1349.44 . 999639
3 181 KALL FACHCHA  240537.15992 910726.25716 2664832.188  614225.291 -273L.98 999761
4 193 DUPITILA 250543, 93158 920816. 64314  2777001.752 715575.507 ~5425.63 1.000174
§  199_BHATURIA 230732.99813  891201. 12264  2557462.956 418132.452  1850.75 -.999683
"6 231_CHAPANI 260643. 22236 - 890214. 63241 = 2888202.081 403767.286  2525.32 .900714
.7 242 N.KASHADAHA 23492164462 894926.90052 2634387.937 482093.595  415.68 .999604
8 261_JARIA 250026. 28593~ 903907, 22937  2765684.310 565781.774 ~-1632.29 .909653
9 280_GRAGONJ 233951.20373  §91209.51236  2617062.841 418700,411  1912.21 .999682
10 288 GOIBARI 260652. 94477 89301923463  2888190.040  465545.804 906,15  .059615
11 - 295_PAKIBAR_TILA  243931.87225 916559, 06326 = 2728324.341 695508,005  -4824.35 1.000073
12 303_GULSHAN . . 234740.48503  002606.55272 2631606.718  542625.533 ~1007.90 999622
13 333_KAKONHAT © 243022, 24161 - 882828.56880 2710897.723 345472.605 . 3758.25 999805
14 343 SUNAMGON] 250346. 51200 912346, 24682  2772410.042  640805.532 -3529.54 999845
15 350_KASHDAH 253033.03539  £93123.23093 - 2821180.587 452084.727  1219.35 999628
16 - 355_CHATMOHAR 24135300821  891726.88778 - 2679805.828  428005.120  1727.80 999664
17 369_ACRABAD 241536.22403  914419.38472  2683866.766 676483.463 -4252.49 999985
18 380_DUPCHANCHIA  245219.65144 891032.86931 2750811565 416753.827 204803 999686
19 -388_DINAJPUR 253710, 23892  883801. 39687 2834018872  362839.598  3527.10 999832
20 ~395_BANIACHUNG 243200, 20268  912051. 27361  2713723.484 636481778 -3334.68 999830
21 430_NITPIR - 250127.23987 = B82731.28244 - 2768285.569  344506.976  3907.59° 999899
22 ASG_POER_BARI  245336,87787 895228.48476 2752940.625 487334.700 310.06 -.999602
23 . 481_ICHAPUR | 24202499459 895544. 10291  2691679.227 492790.264 . 145.47 999601
24 . 1009_TITALYA | 262929.53982  B82034.90352  2930940. 113  334879.623  4421.43 999937
25 1065_BOALMARL 261509. 15139  883808. 44883 . 2004126. 185 - 363766.566  3612.856 999829
26 1072_SONAHAR 260317.51325 88444220101 2882122.594 374477.929  3304.62 999795
27 1099_BALAPARA 261255, 42656 . 835414, 33053  2899767.822  390525,027  2903.16 999748
28" 1109_HARIPUR 254938, 46598 880750, 62919 2857657.278 312666.346  4852.49 1.000033
20 . 1126_RANSHIA 264459, 17957 881940, 67052 -2848795.236 . 332572.989 433175 999946
30 1144_MUKANDAPUR 254916, 54747 . 883050.40230  2856492.825 351070.790  3860,63 . 999874
31 1180_NILPHAMARY - 255533.52686 885200,76560 2867737.468 386540.001  2943.68 999759
32 1190_SAIDPUR 264622, 27737  885427.91153  2850745.116 390492.342  2879.86 .999748
33 1217_BAJITPUR 253047.89650 885i44.54889  2822040.612  385695.356 ©  2024,19 999761
34 1234_DHAMUTRHAT 250904, 78772 . 885115. 62239 2781963.440 384544962  2913.10 .999765
35 1252_BHOLAHAT 246612.02354 88132286698 2758879.428  320699.970  4457.86 999998
36 1279 _ROHANPUR - -244905.11905 - 881935.43922  2745613.810 330888.894  4209.34 .999953
37 1208CHAPAINAWABGA. 243533, 57547 881643.03806 = 2720708.531 325736,025  4259.61 .999975
38 1325_MOMADEBPUR - 245605, 80650 - BS4452.91992 2756251701 373692131 313320 999797
39 "1333PARBATIPURADA - - 244950. 83466 - 883431. 02640 - 2746734.641 366046.634  3554.23 999856
4071369 PABA- . . -242451.63330 883651.3698G  2700579.454  359521.349  3422.30 999844
41 1387_SANTAHAR 244832, 51174 -885031.79694  2743950.046 = 398153.940  2522.61 .999728
42 "1406_BAGMARA . ° 243327, 49527 684837.93944 = 2716261.140 = 379566.776  2939.88 999779
43 1433_ARANI | 241725.47414° 885267.79603 2686611472 386627.891  2734.76 999759
44 +1468_BHERAMARA 240115, 00947 - 885936. 39679 - 2656679, 318 397649.272  2436.19 999729
45 MTT_JACATBER . .282012.76636° 590144.63845 = 2913112.182° 403120.758  2550,83 999716
46 1495 CHANDRAPUR - . ~260004.57437 ' 91607.10439° 2875788.836  426817.038  1914.29 . 999666
47 1504_RANACHANDL ~~ .255541. 07126 -~ - 890332.03186 - 405769.993  2441.47 999710



BANGLADESH

{ Coordinate of B, U, T. M) Z O N E :451/2 P o2/3
No. POINT EVEREST—1880 B u T M
NAME Latitude ~ Longitude . ¥ 5/S
ddmsg. sssss  dddmmss. sssss M n ddmass, ss

48  1522_NAWABGAN] 262500, 64160 890424, 87865  2B11471.379  406845.233  235L.67 . 999707
49 1549_JOYPURHAT 250623. 37830 890208, 11395  2776855.771 = 402776.093  2433.24 . .999717
50 1G5SMAHINDRANAGAR  255208.02066 892631.02548  2861072.133  444122: 421  1436.18 999639,
51 1568_KOBARU 2654833, 70662 ~ 891424.30144 . 2854553.692  423836.317  195L.12 999672
52 1585_MITHAPUKIR 253416. 44764 89164933021 2828162173 = 427730.571  1838.27 .999665
53 1612 GOBINDAGAN] 250800, 56415 - 892325.80665 2779636350  438570.194  1531.97 . 999647
54 1649_KURIGRAM 254817.76932 893838.58703  2853891.817 464323.788 - 917.82 .999616
§5 1656 NARSINGBAN] . 253602.23012  893025,18202 2831264.416 465662.347  853.56 .999615
56 . 1668_KANCHIPARA 251905, 49061  893613.65716 - 2800007.006 460127.898  1008.98 - .999620
57 1685_MADARGAN] 255716.79194 - 804807.35695 2870438.206 480184.144  511.90 999605
58 1695 RAHUMART 253428, 99437  894942.94277  2828363.290 482787.315 . 426.38 999604
59  1713_DIGRIRCHAR 261956, 72464 B94013.61401 2801628, 207  481933.184  436.58 999604
60 1722 _BAKSHIGONJ 251128, 42936  B95217.67299 . 2785896.791 487062.690  316.79 .999602
61 1759_RANBAGHA 243536, 66606 - 891426.08597 2719922.887 423126.150  1857.86 - .999673
62 1776 _DIGHAPATIA 242611, 61399 - 890046.08511 2702693.440 399943.305  2430.33  .909724
63 1803_LALPUR 24103669027 885746.47758  2673976.248  394672,030 .2520.22 999737
64 1821_PABNA 240021. 57187 891344, 04514  2654884.742 421583723  1849.41 .999676
65 1830_BOGRA 245046. 78719  §92236.49589  2747847.508 - 437043.625  1642.72 999649
66 1857 TARAS 242520, 47178 892226.88006 2701184.113- 436561.192  1531.70 .999650
67  1884_SHARTAKANDI 245334, 05806  893434.03931  2752014.T43 457195.296 = 1042,32 ', 999623
68 1902_KAZIPUR 244002, 91020 §93857. 22787  2727947.220  464514.047  847.03  .999616
69 1911_DHANGORA 243141.03837 B93158.26437 2712547.676 452687.957 113817 .999628
70 1921 SIRAJGAN] 242763, 33497 £94311.61238 - 2705493.768 471617.104  657.61 999610
71 1956_SATBARIA 241308. 14997 893801, 18708 . 2678292248  462807.811  90L.02 999617
72 1992_POELSA 243715, 89273  B95538.70048  2722767.432 .492654.373 - 148.86" 999601
73 2010_BELTA 241258. 64356 895239, 75529 2677956667 487584338  300.58 ..999602
74 2019_BANI . 240446.94551 . 896705.33253  2662831.470 495068.839 111,27 .999600
75 2037_HALUAGHAT 250659, 17126 . 902022, 43803 ~ 2777652.450 .534228.491  -838.83 - .999614
76 2064_NOKLA 246808, 74884 - 901101.94107  2761308.694 518566.583  -439.43 999604
77T 2073_ARANIHOLA 244022, 14673 900712.42203 * 2728498.797  612151.202  -300.51 .999602
78 2091 KACHUA - 242044, 65723 901225.39232 - 2692297.700 621000.076 . -507.28 -. 999605
79 2110_MIRZAPUR 240607. 26259  900543,09377  2666304.385 500664448  -220.11 999601
80 2127 RUPCHANDPUR 244847, 98367 902636.82326  2744122.001  544877.262 -1110.98' 999625
81 2145 PHULBARIA 243749, 08493 901809, 65803 = 2723819.984° - 530627.390 . ~T34.09  .999612
82 2181_SRIMR -~ 241156, 66658 902853, 52503 - 2676129, 448 - - 548896.332  -1160.60 . 999630
83 2200_MAUCHAX 240123.29293  901748.23770  2666599.856 530171,480  ~T14,89° 999611
84 2027 ATHARABARI . 243753,27086. 904316.09767 : 2724106.416  572976.468. ~1802.06 -..999666
85 2272_ATPARA 244841.61203 90514450222 . 2744129.283  587142.878 - -2142.84 999604
86 - 2281_TARAIL - 243252, 48806 - 905332. 46880 . 2714957.272. - 690363.208. -~2214,72 999701
87 2291 _KISHORGANJ 242711.30159 904647, 69322 - 2704307.839 579036, 287 . ~-1922.30 999677
88  2300_KATIADL 241602. 64549 904802, 18200 - 2681994561 - 681262.387 ~1943,86 ' 999682
80 2308_BAJITPUR 241242, 54390 - 905737.30312 2677791, 198 -_597503. 332 -~2397.99 999717
90 2017_BELABA 240627.51343  905109.01824 ~ 2666186, 469 586626.975 -2053,63 . 999693
91 2337_BALIJURI 250625, 91699 - - 911500, 50300 ~ 2777170.077 . 626030.356 -3149.88 999796
92 - 2373_KANDIGAON 260230, 58642 - 914845.85120 ' 2770673.616  682654.839  -4603.03 1.000013
93 .2381_KAKDARPUR 245159, TI88T - 910954.23548  Z750449.882 -617681.852 ~-2923.91 .999771
94  2400_MITAMAIN 242458, 15424 - 910328,39092 - 2700487, 001 : 607238.870 ,999742

~2614.39
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BANGLADESH ( Coordinate of B. U, T. M) 2 O N E :461/2 P. 3/3
No. POINT EVEREST—1830 B U T M
NAME Latitude Longitude ¥ 8/3
ddmuss, sssss  dddmmss, sssss a m ddmmss. ss
95 2427 DIRAT 244728.85044 912125, 46860 2742297.522 637161.546 -3408.87 99930
96 2435 HABIGANY 242918 64126 912506. 18167 2695907.086 643837.440 -3507.46 999856
97 2454 _GOBINDAGON] 245544, 82355 914114. 11068 2757927142  670349.806 -—4240.84 099953
98 2471_GEAHPUR 243834 07007  914351. 40451  2726273.190 675163.831 —4318.91 999979
99 2481 NABIGANJ 243426, 23300 913057.35138  2718392.410 653485756 -3749.98 ,69gay)]
100 2498_CHUNARUGHAT 241145, 71353 913119.52940 26765560,014 664668.712 -3726.29 999895
101 2507_BARUTNI_TILA  245757.95544 915933.49950 2762440.786 701129.863 -5028.82 1.000100
102 2525 LAURAGA_TILA  242610.38324 914606.82260 2703443.751 679264.583 -4354.53 .999997
103 2561_BARADI 234317. 47523 884411. 74175  2623749.773 371232.568  3029.98 999805
104 2597_KALIDASPUR 234615. 15485 885712. 05854  2629034.848 2393367.282  2518.93 999740
105 2615_SABDARPUR 232746. 60153  B85733.68931 2594939.025 393731.393  2451.76 009740
106 2624_JIBANNAGAR 232501, 21788  B84938.04427 2589956.725 380196.509  2758.09 999777
107 2661_PIPRAGACHI 225848.99215  BB5926.53218  2541482.493  396561.380  2338.68 .999732
108 2694 _NALDANGA 232622, 20087  891032.94120 2592200,647 415822.138  1940.31 999688
109 2722_SATBARIA 235310, 93680 892638, 49943  2641533.828  443409,210  1330.48 999640
110 2759_MAGURA 232906, 43702  892503.30416 2597130.054 440536.186  1355.58 .999644
111 2795 KASINATHPUR 235719.98705 B93643. 73467  2649140.377 460542.978  926.93 999619
112 2813_RAMDIA 234209, 76214  893203.49392  2621173.961 ~ 452531,638  1113.95 999628
113 2849_NOHATA 232008, 09836  893125.17335  2580564.236 451311.876  1119.29 999629
114 2867_BHABANIPUR 230831, 72657 893245. 72470 2559116.670 453631.930  1042.30 . 999627
115 2876_BABUPUR 230044, 11484 893631 18443  2544719,996  459904.107  910.75 .999620
116 2903_SONPACHA 233305, 72443  B94651.89680  2604184.545  477660.270 514,91 999606
117 2930_BANAMALIPUR 23175453869  §94445.23895  2576372.437 474020.585  601.81 999608
118 2957_BANIARI "230118. 64305 B895645.57261 2545729, 131  494466.879 116.04 999600
119 3327 _GAZIKHALI 215432, 26990  900404.72182  2643930.385 506918.035  -139.18 .999601
120 3344_BRAHMANGAON 234019.46712  900444.51197  2617706.785  508057.454  -154.23 999601
121 3354 _BHAGYAKUL 233102.67293  901351.34444 2600602711 523571.551  -531.73 .999607
122 3398 SAVAR 235136, 43235 . 901601. 66872  2638547.261 527195.657  -629.00 999609
123 3407_SERAJDIKHAN 233416. 61173 90222625560  2606597,020 538155.868  -B58.36 .999618
124 3442 PALAS 235831, 47354  903804. 68458  2651429.703  564553.504 -1528.40 999651
125 3452_GOPALDI 234816, 36171 904304,92369 2612564.028 573133.018 -1721.37 .999666
126  3469_MUNSHIGANJ 233248, 17374 903228, 36169  2603932.033  555231. 161 -~1258.38 999638
127 3479 _DAUDKANDI 233211. 96746 904256, 41447 2602596, 677 573040.993 -1708.90 999666
128 3533_NABINAGAR 235300, 22000 905820.85204 .2641438.266 598988, 181 -2337.53 999721
129 3882_AKHAURA 236154, 24292 911251.48285 2639599.370 ° 623625.285 -2928.86 999789
130 3891 MIRPUR 234241, 64910 910346, 06549 2622480.981  608326,513 -2538.73 .999745
131 3899_JAFARGANJ 23342093930 910321.42327  2607077.373  607742.870 -2620.37 . 999743
132 3908_COMILLA 232754, 80511 911110.82520 2585306.466 621146.384 -2820.82 .999781
133 3926_LAKSAM . 931425.74988 910723.55508 2570374.190 614892.413 -2635.73 999763
134 - 3953 _MOTABI 225024, 69576 010609, 14111 2642649, 186  612987.205 -2550.41 999758
135 3972_CHAUDDAGRAM 231343, 84512 911855.08525 = 2669250.500 634555246 -3107.82 999624
136 3980_FULGAZT 230906. 77362  912605.91915  2560845.219 646883.859 -3351.45 999867
© 137 4317_MOKITALA 244764.24976 © 920118.61786 2743910, 156  704153.845 -5053.91 1,000116
138 . 4334_RI 243640, 90388  920705.08066  2721494.361 714432690 -5254.75 1.000168
139 4344_HARARGAJ - 242604, 82597 . 920227.33625 2703662, 688  T06881.714 -5040.35 1.000129
. 140 4352_KHARACHARA 245323, 32197 922217.33308 2754604990  739529.43] -6954.86 1.000308
141 TSNI_TIDAL_STA. 221408, 23014 (2459842, 643 688386, 624  -4131,22

1. 00003
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SCOPE OF WORK (ENGLISH VERSION) (5.12.1991)






SCOPE OF WORK
FOR
THE STUDY ON THE GEODETIC SURVEY
- IN
THE PEOPLE'S REPUBLIC OF BANGLADESH
AGREED UPON BETWEEN
SURVEY OF BANGLADESH
AND

JAPAN INTERNATIONAL COOPERATIOMN AGENCY

DHAKA, STH DECEMBER, 1991

HR. HD KAHBUBUL KARIN HR. KOKICHI KIMURA

SURVEYOR GENERAL, LEADER,
SURVEY OF BANGLADESH, . . PREPARATORY STUDY TEAM,

MINISTRY OF DEFENCE ' - JAPAN INTERNATIONAL
_ | _ | | COOPERATION AGENCY

Y



I . INTRODUCTION

In response to the request of the Government of the People's
Republic of Bangladesh(hereinafter referred to as "the Government
of Bangladesh”), the Government of Japan has decided to conduct
the Study on the Geodetic Survey in the People’s Republic of
Bangladesh (hereinafter referred to as "the Study”) in accordance
with the relevant laws and regulations in force in Japan and in
Bangladesh. :

Accordingly, the Japan International Cooperation Agency
(hereinafter referred to as “JICA"), the official agency
responsible for the implementation of the technical cooperation
prograames of the Goverament of Japan, will undertake the Study
in close cooperation with the authorities concerned of the

Covernment of Bangladesh.
The present document sets forth the Scope‘Of.Hork with regard to
the Study. o '
. OBJECTIVES OF THE STUDY
The objectives of the Study are as follows;
1. to establish the first order control point network,
9 to establish the first order ievelling‘ﬁetwork,
3. to determine the mean sea level, |

- 4. to transfer modern technology in geodesy.

0. SCOPE OF THE STUDY

In order to achieve the above-mentioned objectives, the Study
will cover the following items (The outline of the Study sites
are shown in Appendix-1. for control point survey and Appendix-2
for levelling survey and the technical details are shown in
Appendix-3}. ' S S L P T

1. Establishmenat of Control Point Network' 7f“'“
(1) Reconndissance and monumentation _ N :
The sites of control point survey, 140 points at most,

shall be reconnoilered and the monumentation shall be done for
96 -A-type and 81 B-Lype at most at ‘the control point site. The



design of monuments are shown in Appendix-3. One A-type and
32 R-type monuments are in existence on the grouad,

(2) Control p01nt survey
The network shall be observed by the Global Positioning
System (hereinafter referred to as "GPS”). Final result of data
observed by GPS shall be manifested on the Everest coordinate
systenm.

{3) Net adJustment _
Net adjustment of controi points shall be done, taking
the data of Gulshan point and other existing points into
consideration,

2._Establishment of Levelling.Network

(1) Reconnalssance and monumentatlon
The levelling route, approxzmately 2,200km and the

monumentation sites, approximately 220 points at 10km apart,
shall be reconnoitered and the standard bench marks shall be
establishediﬁhe sites. The design of standard bench marks shall
be subject to the Appendix-3. Smaller bench marks shall be
established in between two main bench marks to Facilitate users
in levelling survey. Their numbers shall be decided by the
Japanese study team. ' .

(2) Levelllng
1) The route on the road shall be surveyed by Lhe d:reot
levelling method.
2) The river crossing operation shall be done by rec:procai
tilting screw.or_trlgonometrio method.

(3) Net adJustment
Net adjustment of ‘standard bench marks shall be done
taklng the data of mean sea level determlned in the Study

3. .Determination of Mean Sea,Level

(l) Constructxon of tldal statxon
A tldai station shall be constructed at ChlttagOng

(2) Tidal observation.
Sea level ‘shall be observed at the stat;on by the staflf of_q
the Survey of Bangladesh (hereinafter referred to as "SO0B").

'(3) Analys1s of the t1dal observatxon data_

_ “The observed data shall be analyzed to detecmine Lhe mean
sea level of ‘Bangladesh.



V. STUDY SCHEDULE

The Study will be carried out in accordance w1th the tentative
schedule as shown in Appendlx 4,

V. REPORTS AND FINAL RESOULT

The report and all results of the survey and observation _ _
including the items mentioned in AppendinS shall be submitted in
English to 808 after the completion of the Study.

VI. UNDERTAKING OF THE GOVERNMENT OF BANGLADESH

1. To facilitate smooth conduct of the Study. the Government of
Bangladesh shall take the following necessary measures;

(1) to secure the safety of the Japaneée-study team,

(2) to permit the members of the Japanese study team to enter,
leave and stay in Bangladesh for the duration of their assignment
therein, and exempt them from forexgn reg:strat:on requxrements '
and consular fees,

(3) to exempt the members of the Japanese study team from taxes,
duties and other charges on equipment, machinery, vehicles and
other materials brought into and taken out of Bangladesh for the
conduct of the Study, o

(4) to exempt the members of the Japanese study team from
income tax and charges of any kind imposed on or in connection
with any emolument or atlowance paid to the members of the
Japanese study team for their serv1ces ln connectlon w1th the
implementation of Lhe Study,

(5) to provide necessary facilities to the Japanese study team
for the remittance as well as the utsllzatlon of the funds'
introduced into Bangladesh rrom Japan tn connectlon wlth Lhe
implementation of the Study,

(6) to secure_permissioﬁ for entry 1nto prlvate propurtth or
restricted areas for Lhe 1mp1ementatxon of Lhe SLudy, A

(7) to secure permission for the Japanese study team to take
all data and documents, 1nclud1ng Lopographncal ‘maps.-and aerial

{6)



photographs, related to the Study out of Bangladesh to Japan,

" (8) to provide medical services as needed. Their expenses Wlll
be chargeable on members of the Japanese study tean.

2 The GCovernment of Bangladesh shall bear claims, if any arises,
against the members of the Japanese study team resulting from,

" gcecurring in the course of, or otherwise connected with the
discharge of their duties in the implementation of the Study,
except when such claims arise from negligence or willful
misconduct on the part of the members of the Japanese study teanm.

3, SOB shall act as counterpart agency to the Japanese study
team and also as coordinating body in relation with other )
governmentai and non-governmenta! organizations concerned for the
smooth 1mp1ementat10n of the Study. :

4. SOB shall, at its own ecxpense, provide the Japanese stﬁdy
team with the follow1ng,-in cooperation with other organizations:
concerned; ' o ' '
(1) available data and information related to the Study,

(2) counterpart personnel,

(3) credentials or identification cards.

5. To facilitate smooth"conduct_of the Study, SOB shall make
necessary arrangement to secure permission for the use of radio
communication-facilities. including transceiver, which may be
used in Japanese language with allocated frequency.

VI. UNDERTAKING OF JICA

For .the 1mpiementat10n of the Study, JICA shall take the
follow;ng measures

(1) to despatch at its own exbense; the Japanese study team to
Bangladesh : : '

(Z) to pursue technology transfer to the Bangladesh counterpart
personnels in Lhe course of the Study.

CONSULTATION

_JICA and S0B shall consuit with each other in respect of any
Z,natter that may arise from or ingconnqcpjon_withrghe_SLudy.

(1 ﬁ
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_ APPENDIX-2 Map showing Levelling _Roufé
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APPENDIX-3 Principal Technical Specification.
(1) Control point network
1) The intervals of the control points are apprdximate!y 30km!

2) The relative accuracy of control poinf network is bett€r
‘than 1/100,000. :

3) The designs of monuments are as fdquwS:

A type B type
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(2) Levelling netwbrkf

1) The difference of double running is within 4 times the square
.root of $ mm. ‘S:length of single running in km '

2) The cipsu:é of loop is within 4 timés the square root of
S mm, : ‘ ~ S:length of single running in km

3) The design of sLandérd bchh mark is as Foll@ﬁs:
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APPENDIX-4 Tentative

Schedule

First Year {(FY1992) Second Year (FY1931) Third Year {FY1934)
t65[0&2216_610!221.5&10!224
Control Points Reconnaissance —
Kelvark Survey Monymentation -
Control Points —_— L o
Survey
Study aboul Datua
Net Adjusiment
Levelling Netvork Reconnaissance [T
Survey ' Manurentalion —_—
Levelling [ ]
Hel Adjustaezal
Delersination of Construction of - —
lean Ses Level Tidal Statien
Tidzl Observation E":::!
dnalrsis. v .
Coupiie of Final Reports
Hole: — JICA, ~— S0B. vork in Bangladesh
»=+ LICA, sork in Japan

1)

#




APPENDIX-5 Final Delivery Items
(1) Control Point Survey

1) Tables of control points (Longitude, latitude and elevation
are shown), 3 sets

2) Descriptions of control points (Including a sketch showing
the detailed location of the point), 3 sets

3) Distribution map of the control points (4 1/1,000, 000 map),
3 sheets ' '

4) Monuments of control points

5) Ornament of originél point for control point.nétwork
(2) Levelling |

1) Tables of bench marks (Elevation is shown), 3 seté

2) Descriptions of bench marks (Including a sketch showing the
detailed location of the point), 3 sets

3) Route map of levelling (1/50,000 map'geries)..s sels

45 Network maﬁ of levelling (A 1/1.?00,000'map); 3 sheets.

5) Monuments_of bench marks | .
(3) Determinatiﬁn of Mean_Seﬁ Level

1) Document on determination of mean sea level,'3 seL§

2) Monument of original point_for levellfng Survey at Dhaka_

3) Monument of special bench mark close to tidal station at
Chittagong '



KINUTES OF MEETING
FOR -
THE STUDY OF THE GEODETIC SURVEY
"IN

THE PEOPLE’S REPUBLIC OF BANGLADESH

HELD ON 26th NOVEMBER-4th DECEMBER, 1991
BETHEEN
SURVEY OF BANGLADESH (SOB)
) | . AND o o
JAPAN IMTERNATIONAL COOPERATION AGENCY (JICA)

DHARA, STH DECEMBER, 1991

D

R. MD MAHBUBUL KARIH o MR, EOKICHI KIKDRA

 SURVEYOR. GENEBRAL, -~ .-~ . . LEADER, -
SURVEY OF BANGLADESH, . ~ PREPARATORY STUDY TEAH,

MINISTRY OF DEFENCE - - JAPAN INTERNATIONAL
: SRS : - COOPERATION AGENCY'
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1.0 The meeting on the "Scope of Hork" (S/#) of the Study on the Geodetic
Survey in Bangladesh was held from 26th November to 4th Decenmber,
1991 between SO0B and JICA Preparatory Study Team to d:scuss and

finalize 1it.
2.0 The list of participants is enclosed as Aprendix~1l.

3.0 "Scope of Work" submitted by the JICA was discussed in details’by
both parties, whereupon both parties have agreed upon it in

principle, with the following decisions/adjustments.

3.1 Undertaking of Bangladesh Side
The Study has been based on the formal request from the
Government of the Peqplefs Republic of Bangladesh and will be
conducted under the mutualecooperation bhetween SOB and JICA.
JICA team has strongly requested S0B that the undertaknng

should be eunsured, espe01a11y the exemptton from various Laxes.

3.2 S0B Counterparts
SOB has confirmed that the appropriate number of Counterpart
Persons would be assigned for the Study and it is shown in

Appendix-—-2.

3.3 Technology Trensfer in Geodesy to SOB
JICA will ensure the OJT-in'Bangladesh and JICA Preparatory
Study Team has prom:sed to convey the request of the.:'

Counterpart Tralnxng in Japan to Japanese Government

3.4 Procurement of Necessary Transportation (Vehicles and Speed Boats)

As for necessary transportation for the Study, both parties -

(14)



J. 4.1

3.4.2

- 3.4.3

have decided througﬁ mutual discussion that the Study would

require necessary number of vehicles and speed boats.

The exact number will be intimated by JICA by the end of
December, 1991 and this wil! not exceed the figure mentioned
iq the TAPP.

These transport facilities will be procured jointly by S0B

and JICA in accordance with following measures:

General Definition of Procurement

Necessary nﬁmber of vehicles.and speed boats will be
purchased by JICA hﬁd transporfea them from Japan to
Bangladesh at its .own ekpense on the conditions that S0B shall
bear CDST and VAT on.their arrival to Bangladesh,

After the registration of vehicles in SOB's name, they will be
controlled by JICA under its management, which shall ‘be
utilized exclusively for the Study.

SO0B has no claim.to JICA for damages, if any, of vehicles and

speed boats during the Study period.

Tendering

On the'bésis of specifications decided, JICA will float tender

in Japan.
Tender result will be reported to SOB for their internal

formalities, if necessary,

Shipping,

:Sobh'af;ér-ihey ﬁiil be shipped, JICA will inform SOB of it

together with necessary documents such as bill of lading,

invoice,~packing list and so on.

N 2



3.4.4 Payment_of CDST and VAT
S0B shall prepare CDST and VAT according to information
from JICA regarding shipping and pay them to NBR as soon as

possible after arrival at Chittagong.

3.4.5 Customs Clearance, Registration and Insurance
SOB and JICA in collaboration will carry out above matters,

Necessary cost will be borne by JICA in principle.

3.4.6 Running cost
JICA will bear cost for fuel and daily maintenance for the
Study period and will also bear salaries and allowancesof the

drivers and cleaners for the Study period.

3:4.7 Tentative Procurement Schedule
Both parties shall try to undertake each-parts-acco:dihg to
the attached-Tentative Schedule of-?reparation 6f the Study

as appendix-3.

'3.4.8 Handing Over of Vehicles and Speed boats
JICA is_required to hand over all vehicles andfspeed,boats to
S0B at the end of the Study and these will be_ugéd'for nation

building activities by the Government of Bangladesh.

3.5 Tidal Station
3.5.1 Two sets of equipment _ _
-JICA will be .required to install one set-of ﬁidal'gauge
gqu1pments at the tidal. statlon and keep another set in -
the SOB's observer s house at glttagong for 1mmed1ate'

replacement in case of emergency.

“t/‘ : - (16)



3.5.2 Location |
SOB will confirm to JICA regarding availability of the

selected site for the tidal station by the end of December,

1991,

3.6 Office Space.(Dhaka)_ |
JICA is required to arrange the office accommodation with
necessary furniture at Dhaka within the Study cost, while:

SOB will provide liaison desk within S0B's premises,

3.7 Provision of radio communication facilities
Due.to less communication facilities in the remote area
JICA will provide the radio communication system to facilitate
the Study.
SOB_shall clear phe formalities with concerned agency.
JICA will provide necessary information regarding

- communication equipment.

3.8 Permission to take away Data
bPata, documents, photographs and maps related to study can be
taken out of Bangladesh.to Japan with written permission and
as per'pfescribed'condition of the Government of Bang}adesh.
JICA requestéd S0B to make necessary ﬁrrangement for the
pérmission as soon as pdésible after receipt of the list fron

the Study team.

3.9 List of Personnel and equipment
3.9.1 List of Personnel

-~ JICA will furnish the_na_me and particulars of members.of the

L | S z
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Study team before their arrival to Banglgdesh.j

3.9.2 List of equipment
JICA will be required to provide the list of equipment,
nachinery, vehicles and other materials which will be
brought into and taken out of Banglédééh*to get necéééary

clearance.

3.10 Consulation
S0B will provide coordinations for smooth conduct of the
Study through following officers:
(1) A‘Project'Directbr
(2) Cgunterpart personnel

(3) A& project liaison officer
4.0 Maintenance of monuments

S0B will maintain control point monuments, bench macks and the tidal

station constructed.

A i



APPENDIX-1 The list of participants

Bangladesh side

Col.Md Mahbubul Karim . Surveyor General

Hf. A.K.H.Shamsul Alam " Director _

Hr. Noor Huhammad Hia Officer In Charge, Geodesy

Mr. Mohammad NUruf Baset Research Officer, Ministry of Defence

Mr. A.N. Wahid . Technical Assistant (Geodesy)

Japanese Side

Mr. Kokichi Kimura JICA Preparatory Study Team
Mr. Seiichi Tanioka - | "o

Mr. Yoshio Sasaki ' : ”

Kr, Kazushi ﬂaruyaﬁa n

Mr. Akihiro Matumoto | "

Mr. Hinoru Masuda - "

‘Mr. Masaaki Yaméda ' e

Mr. Takeshi Naruse - JICA Bﬁgladesh Office



APPENDIX-2

Assignment and Number of Counterpart

Firsl Yesr {FYi%82)
{6 8 10 12 2

Second Year {FY1393)
{6 & 101 2

Third Year (FY1934)
{6 802

?

4

Contrel Poinls
Ketvork Survey

Reconraissance

Monumeatation

‘5 persons

H

Contrel Points
Suryey

12

Study about Datua

1 Het Adjustaent

e

Levelling Hetwork
Survey

Reconnalssance

Monusenlation

Levelling

—

Het Adjustaent

Deteralnation of

Mzan Sea Level

Construction of
Tidal Stat{on

Tidal Observation

Analysis

Coapile of Final Reports

Mote: — FICA, - SO0B. vork in Bangladesh
=« J{CA, work in Japan
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APPENDIX 2

MINUTES OF MEETING FOR PHASE |
PLAN OF OPERATION (P/O) (17.5.1992)
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' MINUTES OF THE MEETING
FOR - -
THE STUDY ON ‘THE GEODETIC SURVEY
N

THE PEOPLE’S REPUBLIC OF BANGLADESH

PHASE I

HELD ON 2nd - 17th MAY 1992
' BETWEEN .
SURVEY OF- BANGLADESH (SOB)
- AND.

JICA STUDY TEAM

DHAKA, 17TH MAY, 1992

COL. MD. MAHBUBUL KARIM DR MINORU TAJMA
SURVEYOR GENERAL, | LEADER, -
SURVEY OF BANGLADESH, STUDY TEAM,
MINISTRY OF DEFENCE

- JAPAN. lNTERNATlONAL-
COOPERATION" AGENCY
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On the basis of the Scope of Work agreed between SOB and JICA on Sth
December, 1991, the Japanese Study Team, organized by JICA, headed by
Dr. Minoru Ta;una arrived Dhaka on May 1st, 1992, to camy out the
Study on the Geodetic Survey in Bangladeshl(Phase I).

Prior to the commencement of the Phése 1 Study, a seres of meetings
were held from 2nd to 17th May, 1992 and the following items have been
confirmed and agreed by the SOB and the JICA Study Team:

M

@)

€)

)

©)

The Plan of Operation for thc Phase I Study, prepared by JICA
Study Team, has been agreed by SOB after. mmor oorrccuons and
additions.

Field paIthS of the Study Team for site locauonmng of - geodetic
controls and bench marks are already mobilized in Sylhet area
with SOB. Countctpart officials and now in' operation.

Proposed Tidal Observation Station sxte, in the water area of
CUFL in Chittagong, was not accepted by CUFL Management.

Therefore, the site study is now  camying out at the néighbouring '
water area of CUFL Mooring Dolphin and - this is under the adm1ms—
trative control of Chlttagong Port Authonty :

Approval from Port Authonty to - work on that area has been 1ssued
already. , :

The use of radio communication equipment for loﬁg distance has
not-been accepted by T & T Board unless thc output be reduced to
60 Watts or less.

Approval for the wuse of tranceivers for short dxstancc -is  still
in process.

The Study -Team stressed the need of tranocxvers to . communicate )
betwcen their ﬁeld partles

SOB has prormsscd to :continue the efforts for early obtammg of S
the approval _ -

(26



Survey of Bangladesh

COl.
Mr.
Mr.
Mr.

Dx.

-HMr..
-Mr., -
oM.

Mr..

M.

1L;sr;bsfammaunanrs

Md Mahbubul Rarim

A. K. M. Shamsul- Alam

- Noor Muhammad Mia
.A. N. Wahid *- -

sica study weam -

.Minoru Tajima

Shigehiko Shino:
Yoshio Sasaki .
Masaii Koyama .

" Masanori Teshima -
Shigeru Miyamura.
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C o m e i e e e

%

Surveyor General

.Director

. Officer. in Charge, Geodesy
:,rechnical Assistant -

Team Leader

. Dupty Leaderx
-~ Planner . -

Chief Surveyer (GES)

.- Chief Surveyor (Levelling}
'Coastal Engineer .

gree . s o=
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~ PLAN- OF OPERATION
FOR
THE STUDY ON THE GEODETIC SURVEY
N |

THE PEOPLE’'S REPUBLIC OF BANGLADESH

MAY 1992

JAPAN INTERNATIONAL COOPERATION AGENCY

g
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I. NTRODUCTION

The Government of the People’s Rep_tiblic of Bangladesh have requested the
Technical Assistance Program on The Establishment of National Geodetic
Control Net” in the country to the Government of Japan.

In responmse to the request, Japan International Cooperation Agency
(bereinafter referred to as JICA) despatched Preliminary Study Team .in 1990
. {from July 30 to August 15) and Prepaxatory Study Team in 1991 (from
October 29 to December 8).

During the periods, field investigation had been carried out, and seres of
technical discussions had been exchanged between Survey of Bangladesh
(hereinafter referred to as SOB) and JICA Study Teams.

And as a result, Scope of Work (hereinafter referred to as S/W) had been
signed by both parties on December 5, 1991.

This: Plan of Operation (hereinafter referred to as P/0) is prepared in
accordance with the S/W which describes the outline of the Study to be
~carried out by JICA and also the undertakmg of the Government of Bangladesh
and JICA ' R

The P/O colnsists of tentative overall plan of four years program and the
implementation plan for the first Fiscal Year (Phase I).

_ The Study shall be carried out according to this P/O and also to the
results of discussions durtag implementation between S.OB and the Study Team.



II. OBJECTIVES OF THE STUDY

The objectives of the Study are as follows;

1. to establish the first order horizontal control pomt network for

covering approximately 70% of Bangladesh (See Figure 1),

2. to establish the first order vertical control (levelhng) network for the
same area, ( Flgure 2 )

3. to determine the mean sea level,

4, to transfer modern technology in geodesy.

HI OVERALL PLAN OF THE STUDY

Tentative 4 years study schedule is descnbed below and shown in Ap‘pendxx 1.

1. Horizontal Control Point Survey,

(1) Reconnaissance of 140 sites of control points inocluding 33 existing
 triangulation points, shaﬂ be done in Phase I

(2) Construction of 107 new control pomt;s and ornamcntatxou for Gulshan
Point shall be done in Phase IT.

(3) GPS observation for 60 points and 80 points shal.l bc etecutcd in Phase
O and Phase 0T rcspectwely

(4) Geodetic control petwork ad]ustment shall be ana.lyzed and processed in
Phase IV.

2. First Order Levelling Surv'ey.

(1) Reconnaissance of levelling routes in length of approximately 2,200 km |
and locationing of bench marks shall be done in Phase 1.

(2) Construction of about 440 bench marks shall be done in Phase II.

(3) First order levelling survey of approx. 700 km and approx 1500 km
shall be executed in Phase III and Phase IV respectlvely

(4) Adjustment of eatire levelling network shall be done in Phase IV and
linked with mean sea level observed at Chittagong Tidal Station.

i3 :(30:)_ -
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3. Determination of Mean Sea Level.

(1) The study for locationing the construction site of Tidal Observation
Station and preliminary design of tidal station shall be done in Phase I.

(2) Detailed design and construction work of tidal station shall be done in
Phase II.

(3) Installation of tidal gauge shall be executed by _JICA, immediately after
construction of building components has been completed in Phase II.

(4) Technical instruction for data collection and methodology for dafa check
shall be given to the SOB counterparts in charge. :

(5) Data cQHection of tidal level observation and maintenance of tidal
gauge shall be expected to carry out by SOB counterparts throughout the
study period. _ 7 : -

(6) Determination of mean sea level shall be done in Phase IV, by analyzing
collected continuous tidal observation data for two years. '

4. Technology Transfer.

Technology transfer for SOB Counterpart personnels shall be made On the Job

Training” (OJT) basis during the field work.
5. Organization of the Field Study Teams.

Organiiati_oxi of the field study teams shall be composed in each category
and phase of the Study as shown in Appendix 2--1, 2-2 and 2--3.

- IR



IV. IMPLEMENTATION PLAN FOR THE PHASE I

1. Locationing of Geodetic Control Points
(1) Gegeral Consideration.

Geodetic control point network shall be established with the Global
Positio_ning System (GPS). ' S _

Total number of GPS observation sites shall be 140 at most, in which 33
existing triangulation pomts are included.

These points shall be located to satisfy with the following conditions;

1) to be distributed-hOmogeneously'in the area.

2) accessible. :

3) stable ground condition and prct‘erabiy lcsscr risk of ﬂood damagc

4) wider sky window.

5) possibly better horizontal sxght for future ground survey.

6) to assure the right or permission to occupy monuments, the site shall
be better chosen in the compound of school, govemment office and local
administrative office. : :

(2) Paper Locationing on Map.

Before starting field recoona_issance,' paper : locationing = shall be studied on
existing topographic map of 1/1,000,000 1/‘250 000 and 1/50 000.

Interpretation of maps on plan.unetxy, topography and geomorphology shall bc
made to fulfill the coadition statcd in IV,1, 1) to .6) .- : :

Stable ground foundatmns to support the monument may be cxpectcd on
natural levees and alluvial fans. :

Approximate location of proposed sites for geodeUc controls and class—
ification of Type A and Typc B stations shall be shown on 1/50,000 maps

( Figure 3 )

Geographical coordinates of proposed sites shall be read aad recordcd for
successive field reconnaissagce operation.

(3) Reconnaissance for Site Location.

Exact locations of construction site of geodetic coatrol points shall be

fixed on this reconnaissance.



Reconnaissance mission shall be consisting of 3 parties as s.hown in
Appendix 2-1, one SOB countcrpart personoel shall be requested to deploy with
each party.

The following six sessions of reconnaissance have been planned, subject to
alter by the climatic coadition.

Session 1: DHAKA . — L SYLHET | . DHAKA
Session 2:  DHAKA ——————— COMILLA (CHITTAGONG) ———n DHAKA
Session 3: DHAKA ' MYMENSINGH - DHAKA
Session 4:  DHAKA ~—rmm== JESSORE ~-- FARIDPUR -~-- DHAKA
Session S:  DHAKA —---——— RANGPUR —— BOGRA -———— DHAKA
Session 6  DHAKA —————— RAJSHAHI — PABNA DHAKA

Access to the site of planned geodetic controls shall be executed with maps
on which proposed site have already been plotted in the phase of paper
- location, and also by the aid of handy GPS instruments.

At site, exact position should be fixed and marked for tbe construction
work of monumentatxon -

For this' purpose, thc survey shall be dome to fulfill the conditions stated
in IV, L (1). : ‘

All data of the monumentation site shall be recorded on " TABLE OF LOCATION
SURVEY"” as per Appendix 3. '

The task of SOB 'counte_rpart pcrso_unels can be described as follows;
:I)IIAssuxe the safety Qpérétidn-'bf JICA ~Study Team. |
2) Public relations for local authon’ty and peopie' on the project.

3) To obtain pern:ussxon or approval to construct mouumcnts frora land owner
or authonty concemed ' :

4) Heanng w1th local authonty or pcop!e on avaﬂabmty of monumentanon
materials i.e., sand and crushed stones.

5) Traaslation iato Bengal_i on™ Access Route Description.



(4) Obtammg data of GOElStI'UCUOIl cost

After field reconnaissance had been made several quotations and proposals

by contractors shall be collected with spccxﬁcahon to be satisfied with
SOB. ' ' :

Capability and proposal of contractors shall be examined by the Study Team.
2. Locationning of Bench Marks,
(1) General Consideration. -

The First Order Levelling Network shall be established in length  of
approximately 2,200 kilometers. o . :

About 220 Standard Bench Marks shall be constructed along the levelling
routes with the interval of 10 km and about 220 small»r type bench marks
shall be constructed in bctween (Figure 4)

These bench marks shall be located to satisfy with the following
conditions; : S ' B '

1) to be placed a!ong the road or nearby
2) stablc ground conchtxon

(2) Paper Locationning on Map.
Same procedures with locationning geodetic controls shall be exercised.
(3) Reconnajssaucc for Site Location.

Exact locations of construction = site of Bench Marks shall be fixed oo this
reconnaissance., '

Reconnaissance mission shall be consisting of 3 parties as shown in Appeadix |

2-2, and three SOB counterpart persoanels shall be requestcd to - deploy
with the mission. : '
Activities and sessions of reconnaissance are identical with- the g'eodct'ic
control mission. Y B S R .

To locate proposed National Vertical Datum Poiat in Dhaka -and A.uncx Bench'

Mark for associating with - Tidal Observatory m Cluttagong, site study shall
be camried out with utmost care. : : _

L S eo
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About fifty (50) existing and new control points shall be selected to link
with 1st Order Levelling Net to get the value of the difference between
Geoidal and  Ellipsoidal Height at the spot in- order to :'analyze Geoidal
Undulation Model in the area. : _

(4) To obtain data of construction cost, same procedure shall be applied - as
that of geodetic controls.

3. The Study of Tidal Observation Station.

Tidal Observation Station will be constructed, primarily, for obtaining mean

sea level to determine the vertical datum of Bangladesh.

' Appropriatc 'site to construct tidal observation station is neighbouriong
place of CUFL jetty in Chittagong as reported by the JICA Preparatory Study
Team.

In this phase of study, all necessary data shall be collected and analyzed
to determine exact location -of construction site for tidal statiom, and to
prepare preliminary design which will be used for the detail design. of the
station, by two coastal engineers. (Appendix 2-3)

(1) Preparatory Study.

1) Data collection and study.

The following data, necessary to determine construction site and to  make
structural design of tidal observation station, shall be collected. '

a. Topographic condition; _

Sea bottom - feature and surrounding topography.
Boring data ( columaer sections ). _

b. Meteorological condition;

Prevailing wind, maximum wind speed and direction.
Statistics of rain and atomospheric pressure. . =

- (35)
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¢. QOceanographic condition;

Maximum high and low water level.

Maximum wave height, cycle and length.

Annual and seasonal prevailing wave direction.

Tidal observation data from IWTA.

Tidal current. -

d. Hearing from peighbourhood;

Historical record of natural disasters caused by Cyclone and flood.
Historical change on surrounding coast and river mouth. '

{(2) Reconnaissance and Site Locationning.

After apalyzing on the above mentioned collected data, following study
shall be ‘made. - : : . :

1) Boring and bathymet’ric survey shall be done.

2) Investigation on avaj.labxhty of construction matenals i.e., supporting
. pillars and observation well.

3) Investigation on capability of local contractors.

(3) Preliminary Design.

Preliminary design of Tidal Observatxon Station shaﬂ be done at site in
1:100 scale.

V. PROGRAM AND PROGRESS

The Study Team shall inform to SOB on  their tentative .ﬁeld activity
schedule io advance.

Any changes of activity area and sub—base shau be rcported to - both: SOB and
the Study Team HQs by counterpart officer in charge and Tcam ﬁeld party
chief. . : -

Progress of the Study in field shall be rcportcd by thc Study Team to SOB on

monthly basis.
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STUDY SCHEDULE (First Year) Phese |

Heo

1992

hprid

May

June

Ju}y

Preparatory work in Japan

Control point

{Reconnaissance)

First order levelling
(Reconnaissance)

Tidal station

(Site, Study)

Work in Japan -

]

:f.Field Work in Bangladesh

]
[~ Work in Japan

LIST AND ASSIGNMENT OF TEAM (First Year) Phase |

Appendix 2

- (38)

Urganization' Names Hssighment “horil | May June ' July
Headguarters | Minoru TAIMA® | Leader o4t
. Sh}gehiko’SHlND Deputy Leader 30 22
| [ Yoshio SASAKI | Planner s z{f-
52?523& Point | Masaji KUYAMX Chief Surveyor e —- 2d
: Takashi- [TOU Surveyor R ey
' Mitsufu HAMADA Surveyof =_"_,*_,_,f,_,_ln
sao YAAMOTO | Surveyor —
Megumi SHIMIZU | Surveyor A
| Kousuke INADA Surveyor - ® 0
{i:z}]?;ger Mzsanori TESHIMA _Chief Survg&or 10 . s
Hetwork Kenlarou -USUDA | Surveyor LSS
Takashi KITANI Surveyor fooe | 10
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I : Appendix 2-1
STUDY TEAM-
(CONTROL POINT)

st F/Y (Phase I) Reconnaissance

Deputy leader
L.
Iy Cﬁzef surveyor
[ 3
Party 1 Party 2 . Party
-1 Chief surveyor |- Two surveyors | Two surveyors
+ one surveyor :

Znd F/Y (Phase 11} Monumentation _

Deputy leader
Chief ‘surveyor
! ‘
- Contractor -

2nd & 3rd F/Y (Phase 11 & 111

- Deputy leader.
]

Chief surveyor

!

— Party 1 | | — Party |
HH Party' 2 | — Parly 2
— 1 Parly 3- - —ﬂ Parly 3

Group | | [ Group' 2
- — —{.Parly 4 - — Party. 4
~ HParty - "t Party S
f; Parly 6°|. . o L= Parly 6
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. Aopendix 2-2
STUDY TEAM

(FIRST ORDER LEVELLING)

Ist F/Y (Phase [}

Reconnaissance Depuly. leader
I Chief surfeyor
R |
. Party 1 Party 2 _ Party 3
Chief surveyor One surveyor One surveyor

20d F/Y (Phase 11)
Mrnumentation Depuly leader
[

L

Chief surveyor

I

=

Contractor -

3rd F/Y (Phase lID) :
Deputy leader .

[

Chief surveyor

[

Parly 1 o f- Parly 1

J: Party 2 | . . i Party 2
Group | [Group 2

t; Parfy 3 : Party 3

Parfy 4 Parﬁy 4

T

4th F/Y (Phase 1V} "
Depuly leader

[ .
Chief surveyor

[

Grovp | | :_' _“: : Grohp_ 2
Seven parlies o Seven.paflies

. (40)'
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_ : Appendix 2-3
STUDY TEAM

(TIDAL STATION)

1st F/Y (Phase I} Selection of Tide Observation Station

Deputy leader
: I .
| [ ) _
'Eﬂgfifqr construction. _ Chief’ Eﬁgr_for; tidal.observation”

2nd F/Y (Phase n Codstruction and Observation of Tidal Station

Deputy. leader- |
E N

. [ _ ]
+ Bogr.for coistruc ton | Chief Engr,for tidal observation,
__'_Cogt'ratétor-' l

| 508 counterpart |

3rd & 4th F/Y (Phase [11 & 1¥) Tide Observalion.

Depuly Leader
|

.Supéfviso‘r for Lide observation
(Hydrographer) =

l :

. -‘SUB' counlerpart

]g
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APPENDIX 3

MINUTES OF MEETING ON PHASE |
FIELD STUDY REPORT (22.6.1992)

(47)






- ‘Dhaka,22,06,1992

To : The Surveyor General of Bangiadesh SS-11
Tejgon Industrial Area '
Dhaka—1208

From: The Deputy Leader
JICA Study Team
for The Establishment of Geodetic
Control Network in Bangladesh

Subject: Progress and some remarks on the Phase I Study
for the Establishment of Geodetic Control Network
in the People’s Republic of Bangladesh

I. Itis my great pleasure to inform you that we have compictcd all
works for the Phase I Study with success.

Followmg are the. result of locat:omng of Horizontal and Vertical
Geodetic Controls :

1. Newly cstablish GPS' Points ;- Type A 26 pts.
o o - Type B - 89 pis.

' . Total 115 pts. -
Existing Triangulation Points Type A 3 pts.
_ to be occupied by GPS ; Type B 21 pts.
' Total ' 24 pts.
National Geodetic Datum Point (Gulshan) ; 1 pt
o '. ) Grand Total 140 pts.

Notes; Due to thc-obSt_ructions for GPS observation, 9 planned exis—
ting Triangulation Points-are converted as new GPS Points.

2. The First Order Bench Marks: Standard Bench Marks 228 pis.
. ' Smaller Type Bench Marks 227 pts.
River Crossing Points ( ditto ) 6 pts.

Vertical Datum‘ Point { Gulshan ) 1 pr

Annex BM for Tidal Station 1 pt

Grand Total 463 pts.

~Notes; 1)Total length of lcvcllmg lines are countcd approx 2280
. km.on 1:50,000 Topographic Maps.
~ 2)Total of river crossing levelling sites are 8 {eight).
(abt. 4 km: 1, abt. 3 km: 1 and less 2 km: 6 )
3)chellma lines to be linked with 41 GPS Points are total about 58 km.
4)Emstmg 2 B.M.s are included in planned levelling routes.
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II. Specification of monument are discussed and kept in record as
“ Discussion on the Specification on Monument” .

Itis to be added that Vertical Datum Point and Annexed Bench Mark
for Tidal Observation Station, shall be supported by bearing pﬂcs '
which are reached to sub—soil beanng layer.

III.Concept design of Vertical D_atuni Point housi.ug is shown, and final
design shall be completed $6on in Japan with consideration of your

coment.

IV .Preliminary Plan of Tidal Observation Station with altc’rﬁativ;s are
shown, and we will complete detailed design in Japan.

V. I request you to obtain Frequency Allocation _foi' transceivers,which
are essential tools for GPS Observation.
On leaving temporarily from your country, on behalf of JICA Study Team
I express my sincere thanks to your kind cooperation dunng our stay.
And I believe that same friendship and coopcratxon shall bc gncn to -

us on our next Phase of Study..

Yours Truély;-_

#/Shigehiko Shino
Deputy Leader
__J_ICA_ Study Team

Attachments; Specification of Monumeants |
Drawings
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_ Discussion
on the Specification of Monument

1. Size and dimentions are shown 'in. Appendix A, for ;
1) First Order Control Station ; Type A
2) First Order Control Station ; Type B
_ 3) Standard Beach Mark |

4} Smaller Type Bench Mark

2. Top of the Monument

1) Top of centre brass rod shall be cross—marked with V groove.
2) Top surface.'(')f Control Station shall be finished in level and flush.

3) Top surface of Bench Mark shall bc f.unshcd thh very ﬂdt pyra:md shape
with 1:5 slope. ‘. ,

| 4) Side edges of top of monument shall be bevelled with about 30 m/m to
avoid chipping off.

3. Inscription
1) On front face of monument, following inscription shall be engraved;
SURVEY

- OF _
BANGLADESH

_point designation number
2) On back face of monument, following inscription shall be engraved;

JIcA
1992

3) Formal poiat. dcsxgnauon numbcrs shall be prcparcd by SOB, in form of
cornpanson Lst or tab!c with tcmporary number oo - this ﬁcld locationing

survey. ~\A1L4°(_ N-«ﬂ-\ gca.a. w l(u W{*q !

'Noha.._-_.. bn cas e "‘f CPS
| | (51)



4) The type and size of lettering will be spccu‘.icd by SOB before the
commencement of monwmentation. '

4. Monumentation;

1) After excavation work, bottom surface must be sufficiently. compacted
with sand and crushed stones.

2) Space between foundation slab and base cube of First Order Control
Station: Type A must be filled with Sylhet Sand with compactncss of 90% -

or more.
Ao
| Rt
3) For anchoring pillar with base cube, “ _i_,( |
double hooked M.S. bar with diameter | R
12 m/m shall be plugged as showing. o rFﬂ ;
_ R | , )
Patiisys
Numbers of M.S. bar, for 1st Order : Lpra ://
Control Station Type A and Standard : ;l;L "
Bench Mark, are 9 pcs. each, and for L b
Type B Station are 4 pes. each. = 1Q

4) Volume of concrete for each type of monuments are approximately;

First Order Control Station Type A - 3.0 cubic meters
First Order Control Station Type B : 0.8 cubic meters

Standard Bench Mark : -+ 1.4 cubic meters’
Smaller Type Bench Mark .- 1.0 cubic meters
5) Ccment

Factory fresh domestic made- normal cement or :.mportcd cemeit, d:rcctly :
procured from u:uportcrs shall be uscd

6) Aggregate
Sylhct Sand aod crushed stones must be uscd as standard.’
In case, the area where crushed stones are not available, ‘crushed: }:ugh
quabty bucLs may be uscd as cxccpuon sub;cct to approval from supcr—~ :

© vising engineer.
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7) Mix Proportion

5: ; for standard aggregate.(sand and crushed stones )

:1.5:3
2 :4 ;  for crushed brick
5 Approval to occupy the land;

Approval to occupy the land for the monuments from land owners and admini—
strative agencies, shall be obtamcd by SOB.

SOB and JICA Study Team
June, 1992

(53)



1st Order Control Station

A-type Scale 1:30

k3004~ 600 —}300-f

Col
1 | .
i '
gl g
{ 812 v
““//-{Bross} :
oL !lL _ ‘ fscotiod
e I é
i
.0 I I mi
(sEEL——__§ || g 2 e
I « P © 8 s
it A
— L I _ir
I 13
1l 8 L
T 8 ~300+— 600 -—+3oo~i
Il : : 1200 ——
I :
i |
1]
frinnen §OCG - 600 ]
e 200
B-type

}-—3m~1~300—]- 300+

e YT '_T‘
1 :
. _Il /glz 2

IJ-:'W [Braass) ~

il 190 130
G L it ) . __' -
EAZA h _ é
1] A
1 Q -&-
LA il
(STEEL) T 11 o = o) {83
1 : Q 4 Moo
p— o o L .
! E
L . i
!—-——. 900 ——.-I ' 300 -+ 3004300+
900 —




1st Order Bench Mark
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APPENDIX 4
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MINUTES OF MEETINGS
| | FOR
THE STUDY ON THE GEODETIC SURVEY
IN
THE PEOPLE'S REPUBLIC OF BANGLADESH

PHASE II

HELD ON 22ad SEPTEMBER - 7th OCTOBER, 1992
| BETWEEN S 77
SURVEY OF BANGLADESH (SOB)
CERRYEL O gD |
JICA STUDY TEAM

DHAKA, 7th OCTOBER, 1992

MR.A. K. M. SHAMSUL ALAM - DR. MINOCRU TAJIMA
SURVEYOR GENERAL (C.D.), - LEADER,

SURVEY OF BANGLADESH, JICA STUDY TEAM
MINISTRY OF DEFENCE S -
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On the basis of the Scope of Work agreed upon between SOB and JICA on
5th December, 1991, the JICA Study Team, beaded by Dr. Minoru Tajima,
arrived Dhaka on September 20th, 1992, to carry out the Phase II work

of “ the Study on the Geodetic Survey in the People’s Republic of
Bangladesh” (the Study).. _ - |

Prior to the commencement of the Phase II work of the Study, a series

of meetings were held from 22nd of September to 7th of October, 1992
and the followings were confirmed and agreed upon between SOB and the
JICA Study Team: '

(1) The Plan of Operation (P/O) for the Phase II work of the Study,
was submitted by the JICA Study Team to SOB and SOB agreed on
the contents of P/Q with minor corrections and additions.

(2) On the basis of the study results of the Phase I work of the
Study, the JICA Study Team, in connection with the tidal obser—
vation in the Chittagong area, pointed out the necessity of
undertaking an auxiliary tidal observation at the seashore di—
rectly facing the outer ocean (the Bay of Bengal), and proposed
to SOB the installation of such observatory.

In the mean time, the JICA Study Team, after arriving in Bangla~
desh, carried out a field survey in the Chittagong area, and se—
lected a possible site for the auxiliary tidal observation.

SOB recoguized the necessity of such auxiliary tidal observation,
and agreed on the JICA Study Team’s proposals, such as the site
of installation and the method of observation (details as desc—
ribed in P/0). ' : '

Official approval of the installation shall be obtained by SOB
from the Port Authority of Chittagong.

(3) In order to enable the smooth implementation of the monumentation -
work of the Geodetic Control Points and the Bench Marks, SOB
promised to provide at least two (2) numbers of counterpart per—
sonnel during the course of the monumentation work, one for the A
area, West of the Jamuna River, and the other for the B -area, =
east of the Jamuna River. B s

Necessary approval from the relevant at__zl'th"o‘rit.ié's,; -_O'r'ganiz"a_t_i_dps_‘ .
and individuals for the monumentation shall be obtained by these '
SOB counterpart personnel. ' T
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(4) In connection with the use of radio communication equipments ne—
cessary for the GPS observation, SOB shall make an ammendment of
the allocated numbers (currently six (6) to thirteen (13) for
vehicle—mounted type and eight (8) for hand-carried type) when
making an application of use against T & T Board.

Also, the JICA Study Team stated that tﬁcy prefer to use the fre—

quency of either 465.075 MHz or 465.125 MHZ from among the allo—
cated frequencies.

(5) Following equipments, for Auxiliary Tidal Station and G.P.S.
observation, will be brought from Japan to Bangladesh as
temporary import.

During the Study period, SOB will confirm as to whether those
items will be required by them for future observation.

If “ YES” , necessary actions will be taken by SOB.

Item 1. One (1) Pressure Senéing Tidal Gauge.

Item 2. Thirteen (13) Poles for GPS Antenna.

(6) SOB and the JICA Study Team reconfirmed to consﬁlt on any future
problem. that may arise in the course of the implementation of the

Study
i
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~ LIST OF ATTENDANTS

1. Survey- of Bangladesh -

Mr.
Mr.
Mr.
Mr.

A. X. M. Shamsul Alam
Noor Muhammad Mia
A.N. Wahid

Golam Rahman

2. JICA Study Team

Dr,
Mr.
Mr.

RRER

SEORR

Minoru Tajima
Shigehiko Shino
Yoshio Sasaki
Masaji Koyama
Masanori Teshima -
Shigeru Miyamura
Atushi Okuizumi

Tetsuro Imakiire
Atsushi Hanpatani

Akashi Ito
Kozo Yamakawa. :

Surveyor General (C.D.)

Officer in Charge, Geodesy
- Technical Assistant (Geodesy)
Technical Assistant (Photogrammetry)

Team Leader

Deputy Leader

Planner

Chief Surveyer (GPS)
Chief Surveyor (Levelling)
Coastal Engineer
‘Coordinator .

JICA Advisory Member -
JICA Headquarters

'Embéssy of Japan | .
JICA Bangladesh Office
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PLAN OF OPERATION
FOR
' THE STUDY ON THE GEODETIC SURVEY
N

THE PEOPLE’S REPUBLIC OF BANGLADESH -

PHASE II

(September 1992 — March 1993)

. SEPTEMBER 1992

 JAPAN INTERNATIONAL COOPERATION AGENCY

/

%
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I. INTRODUCTION

The Government of the People’s Republic of Bangladesh has requested a
Technical Assistance Program on The Establishment of National Geodetic
Control Net in the country to the Government of Japan.

In response to the request, Japan International Cooperation Agency
(hereinafter referred to as JICA) despatched a Preliminary Study Team in 1990
(July 30 to August 15) and a Preparatory Study Team in- 1991 (Octobcr 29 to
December 8).

During these periods, field investigation were carried out, and a series of
technical discussions had been exchanged between Survey of Banpladesh
(bereinafter referred to as SOB) and JICA Study Teams. '

As a rcsult a Scope of Work (hereinafter referred to as S/W) was signed by
both parties on December 5, 1991.

Consequently, JICA despatched a Study Team to Bangladesh for the Phase I
Study, from April 1992 to June 1992.

In the Phase I Study, the Study Team in cooperation with SOB’s counterpart
officials had reconnoitred and marked location of the following, -

1) Newly establish GPS Points ; Type A 206 pts.

‘ Type B 89 pts.

Sub. Total : 115 pts.

Existing Triangulation Points, to be Type A 3 pts.

_ ~ occupied by GPS ; Type B 21 pts.

a Sub Total : 24 pts.

National Geodetic Datum Point in Gulshan ; 1 pt.

Total : - 140 pts.

(See Figure 1)

2) First Order Bench Marks ; Standard Bench Mark - 228 pts.
Smaller Type Bench Mark 227 pts.

- River Crossing Levelling Points 6 pts.

- Vertical Datum Point 1 pt.

Annex B.M. for Tidal Station - 1pt. -
Total : 463 pts.

3) Construction site of Tidal Observation Station.-
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This Plan of Operation (bereinafter refered to as P/0O) is to describe the
implementation plan for the Phase II (2nd fiscal year) Study.

The Study shall be carried dut according to this P/O and also to_the results
of discussions during implementation between SOB and the Study Team.
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. IMPLEMENTATION PLAN FOR THE PHASE nsmy._—-

The activities of this Phase of Study shall be divided mto thc first part and

the second part, and the former shall be the construction penod and the latter

shall be the observation period as described below.

1. Construction Period.

1) Monumentation of Geodetic Control Points.

2) Monumentation of First Order Bench Marks.

3) Construction of National Geodetic Datum Yard in Gulshan Park.

- Ornamentation of Geodetic (Horizontal) Datum -Point.

— Construction of Vertical Datum Point.

- Construction of boundary fence.

4) Construction of Tidal Observation Station..

2. Observation Period.

1) GPS observation of 60 Geodetic Control Points.

2) Tidal observation, including technical and operaUOQal instruction of the
Tidal Gauge. _

The Study Schedule and the hst of Study Team Members and their assignment
are shown in Appendix 1 and 2.

vl
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1. MONUMENTATION OF GEODETIC CONTROLS, FIRST ORDER
BENCH MARKS AND CONSTRUCTION OF TIDAL OBSERVATORY
1. Spemﬁcahons of the Monument

The speczﬁcatlon of the Monument were reached in an agreement on June 22,
1992 between SOB and the Study Team in the Phase I Study and kept on record

Monumeantation work shall be carried out based on these specification.
The followings are important remarks worth iterating.
1) size and dimensions are shown -in Figure 2 and Figure 3.
2) Inscription:
Oo the front facc of the Monument, thc following inscription shall be
engraved.
( Note; In case of GPS point, North face is the front face.) -
SURVEY
OF
BANGLADESH
pomt designation number
On the back face of the Monument, the followmg mscnptlon shall be
engraved. _ .
JICA
1992

Type and size of lettenng shall bc spemﬁcd by SOB, before bmldmg
of the monumences.

3) Concrcte materials.
Factory fresh or meortéd fresh normal cemcnt must be uscd
Sylhct San‘d and'cmshed stone for aggregate must be used. as standard.
Muc Proportxon of 1: 1 5:3 shal be used for standard aggregatc

4) Approval to occupy thc land for thc Monuments shall bc obtamed by SOB
from the land owners and/or admxmst:anve agcncxcs bcforc thc commenccmcnt

of monumentanon - ,
V/

{6T)



2. Monumentation Site.

1) Monumentation sites of Geodetic Control Point are shown on Figure 1 and
marked on the 1:50,000 Topographic Map and are also listed on Table 1 .

2) Monumentation sites of Bench Mark are on the planned First Order Levclii.ng
Routes, shown on Figure 4, and also marked on the 1:50,000 Topographic Maps.

3) Access to each monumentation site for both Control Station and Bench Mark
is easily possible by the help of “ TABLE OF LOCATION SURVEY"” shown
on Figure 5 and 6.

4) Quantities of newly establish monuments.

Geodetic Control (GPS) Points; : '
Type A 26 pts.

Type B 89 pts.
Total 115 pts.

In addition to above, ornamentation for Station No. 303 (Gulshan Point)
shall be made. '

First Order Bench Marks;

Standard Bench Mark . 228 pts.
Smaller Type Bench Mark _ - 227 pts.
River Crossing Levelling Points - 6 pts.
Vertical Datum Points in Guishan -~ -1 pt.
Annex B.M. for Tidal Station ' 1 pt.
Total - 463 pts.

3. Construction of National Geodetxc Datum Yard in Guishan North Park

1) Ornamentahon of Geodetlc (Honzontal) Datum Pomt
Existing Station No. 303 shall be covered with cement and ‘mortar, and the -
proper inscription or plaque to desxguate Nauonal Datum Pomt shall be
fixed as shown in Figure: 7 : g - R

2) Construction of Vcrtxcal Datum Point..
Vertical Datum - Poiot shall be constructed as shown in Fxgure 8
A supporting steel/concrete pile should be firmly. anchored in bcan.ug layer

to ensure the stabxhty of the monument block

3) Boundary fence of the ya:d shall bc constructed as. shown in F:gure 9

‘‘‘‘‘



4. Construction of Tidal Observation Station.
Tidal Observation Station shall be constructed at the neighbouring water area
of CUFL Rangadla Chittagong

_ Observatxon Statmn and Obsevation Well shall be supported by eight (8) cast—
in—situ steel/concrete piles, which are firmly engaged into sub—soil bearing

foundation.

For the convenience of access and levelling work, a stable cat—walk bridge
shall also be constructed. :

An Anpex Bench Mark for Tidal Observation Station, shall be constructed in
- the CUFL compound

These layout are shown on Figure 10.

Installation and adjustment of Tide Gauge shall be conducted after the
copstruction of Tidal Observation Station has been completed.

Construchon of Auxiliary Tlde Gaugc Statlon

The Study Team is mtcndmg to construct an Aumhary Tide Gauge
Station, at the shore line in Chittagong area facing to the Bay of Bengal,
to obtain the data for compensating the possible influences of river flow
especially during the rainy season.

This Station shall be a temporal oonstruotiou and a pressure sensing Tide
Gauge with memory card recordmg systcm shall be mounted below I. S L.W.
level. (Figure 11) .

A Tide Pole to observe mean high water level shall also be constructed.
(Figure 12)

'The proposed sxte of this Auxﬂ;ary Tide Gauge Stanon is shown on Figure
B N

/"‘_
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IV. GPS OBSERVATION AND TIDAL OBSERVATION

1. GPS Observation.

Sixty (60) of total one hundred forty (140) geodetic control stations, shown
on Figure 14 and Table 2, shall be observed by GPS Method, from the first
half of December 1992 to the beginning of March 1993.

The GPS observation shall be conducted by twelve (12) survey teams, each

consisting of one Japanese surveyor, one SOB Counterpart (if needed) one
local assistant and a few laborours.

One campaigne of GPS observation shall be compnscd by two sessions with a
interval of more than five (5) hours, and each session continues two hours
_simultancous observation to receive more than four (4) GPS Satellite signals.

Numbers of GPS party for each campaign are varied by the configulation of
GPS Satelltes at the date of observation, geograph.tcal oondmons and the
formation of network., -

To avoid any observation vacancies during each session, and to conduct safety
operation, frequent communication between each party and also parties and
commanding station is essential,

In this connection, the Study Team will bring into Bangladcsh thuteen (13)
Car Transcievers and eight (8) Handy Transcievers.

Primary network computanons and quality controls shall be camed out durmg
field work. :

Prov151ona1 and precise thwork ad;ustment shall be carncd out in Japan in -
this Phase II Study

2. Tidal QObservation.

After the completion of construction work of Tidal Observation. Station, Fuess
Type Tidal Gauge shall be installed in Tidal Observatory, and be adjusted:

Necessary technical and operahonal mstrucnons for Tidal Gauges to two SOB -

Counterparts shall be given to enable to continue tidal observation durmg
the absence of the coastal engineer of the Study'Team

The tidal observatxon data obtained during the Phase II-Study, shall bc
reviewed and analized in Japan
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'STUDY SCHEDULE

Appendix 1

Phase T

- Year
ltem

1992 1993

Sep.

Oct, Nov. Dec. Jan. Feb.

Mar.

Preparatory Work
in Japan

Monumentation/Groamentation
of Gulshan.Pojnt

Control Point Observation

Net Adjusiment _
(Contro! Points)

Site Study of Tidal Station

Construction of
Tidal Station

Tide Observation by:SDB

Work in Japan

=3 Field Work in Bénglad_esh "1 Work in Japan

-t

A
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LIST AND ASSIGNMENT OF TEAM (Phase D) Appendix 2
Orgasization Names Assignment 1992 1893
' ' ' Sep. lOct. INov. .flee {Jan |Feb |Mar
Headquarters Winory TAJIMA Leader PR H._I_ '
_Shiz:hiko SHERD Bepul.y Leader I H T .
"1 Yoshio SASAKI Pisnner 1" RN R 1
Hironori XOBAYASHI Nechanic i 1 | '
Alsushi D](li_lllﬂl . Coordinator 1l
Noriyuki TOMIZARA | Coordinator sl i
Coolral Poin! Wasaji KOYAMA Chief Surveyor R —— ‘ 1
Helwork
Tekashi 170 Surveyor ¢ i '
Takashi HARADA Surveyor t 1 i t
Hil;u.ru .HAI{ADA Surveyor ¢ | : : '
S;chié TAZUK] Surveyor ' i ) ! - t ‘
. dl
fseo TAUWDTD - | Surveyer - 3 — : :-
Yeguai SHIUIZU Surveyor ‘s : : } '
Bichi ISHMRE | Survevor — { R
Wasamichi YOSHIDA | Surveyor ' : ‘ '
Yuji XIHIRA Surv'eyu; ¢ { .
Xosuke iNADA Surv:yo:_" ' | N
Shinobe 1DE Surveyoer ! '
Hiroyuki MﬂAKAﬂi' Sune:_or L .
Firsl Order Wasanori TESHIMA .Chi:f Surveyor . 3]
Levelling Nelwork '
Tidal Slation Shigery WIYAMURA Cu.ash! Engineer | Vt——p—!" {_.+...-Q.s
Koichi WORIE Coastal Engineer b i i s
; -
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Table 1

. LIST OF GEGDETIC CONTROLS

{ Longltudes and Latitudes, shown in this table, are
approximate only.} :

Type A Type B
No. Long. Lati. No. . Long. . .Lati.
° ! - ’ - ’ - [

117E 26 02 15" 88 21 47" 1009 26 29 31" 88 20 26"
131 24 27 05 90 33 22 1055 26 15 11 - 88 38 01
181E 24 05 36 91 07 22 1072 26 03 20 88 44 33
193 25 05 44 92 08 14 1099 26 12 59 88 54 06
199 23 07 .30 89 12 00 1109E 25 49 39 88 07 40
231 26 06 43 89S 02 12 ‘1126 25 45 01 88 19 39
242 23 49 24 B39 49 24 ‘1144 25 48 19 88 30 40
261 25 00 26 90 39 05 1180 25 55 36 88 51 50
280 23 39 48 89 12 18 1190 25 46 27 B8 54 16
288 26 06 55 8% 39 17 1217 25 30 50 88 51 35
295 24 39 3% 91 55 S8 1234 25 09 05 88 51 08
303EE23 47 S0 90 25 04 1252 24 58 09 88 09 34
3133E 24 30 21 88 28 26 1279 24 49 .08 88 19 27
343 25 03 47 91 23 44 1288 24 35 34. 88 16 40
350 25 30 37 89 31 15 1325E 24 55°'09 8B 44 44
355 24 14 00 89 17 30 .  1333E 24 49 57 88 34 19
369 24 15 42 91 44 08 1369E 24 24 53 88 36 47
380 24 52 48 8% 10 42 1387E 24 48 35 88 59 22
38 25 37 12 88 37 52 1406 24 33 27 - 88 48 34
395 24 32 00 ‘91 20 48 " 1433E 24 17 24 88 52 54
430 25 01 29 88 27 21 1468 24 01 24 88 59 30
456 24 53 38 89 52 26 1477 26 20 13 . B9 01 42
481 24 20 26 B9 55 41 1495 26 00 06 - 89 16 0S
1522 25 25 11 -89 04 16 1504 25 55 41 89 03 30
1568 25 48 34 89 14 22 1549 25 06 25 89 01 59
1776 24 26 36 89 00 48 1558 25 50 12 89 26 30
1911 24 31 43. 89 31 50 1585 25 34 18 89 16 37
2876 23 00 48 89 36 48 1612 25 08B 02 89 23 15
3891 23 42 45 91 03 35 . 1649 25 48 18 89 38 37
3908 23 27 S7 91 10 59 - 1658 25 36 04 89 39 16

1668 25 19 09" 89 136 03"
1685 25 57 17 89 48 05
1695 25 34 31. 89 49 32
1713 25 20 00 89 49 12
©.1722 25 11 30 B9 52 18

(74)



Type B
Ro..

1758E
1803E
1821E
1830
1857

1884
1902
1921
1956
1982E

2010
2018
2037
2064
2073

2091
2110
2127E
2145E
2181

2200E
2227
2272
2281
2291

2300
2308
2317
2337
2373

2381
2400
2427
2435
2454

2471
2481
2498E
2507
2525

Note;

Long.

[
24

24
24
24
24

24
24
24
24
24

24

24
25
24
24

24
24
24
24
24

24

24
24
24
24

24
24
24
25
25

24

24
24
24
24

24
24
24
24
24

Point
Point ;

is
10
00
51
25

53
40
27
13
37

13
04
07
58
40

20

06
48
37
12

01
37
18
32
27

15
12
06
06
02

52
25

47

22

55

g
34

11

57

26

Lati.

Number

36" 89 24
38 88 57
12 89 13
00 B89 22
30 89 22
30 89 34
00 89 39
56 B89 43
11 89 37
14 B9 5%
02 89 52
47 89 57
02 90 20
12 90 140
23 90 07
46 90 12
42 90 06
51 90 26
51 90 18
00 90 28
24 90 17
55 90 43
28 90 51
S5 90 53
03 80 46
07 90 48
45 90 57
30 90 51
26 91 14
30 91 48
00 91 09
00 g1 Q3
32 91 21
19 g1 25
49 91 41
33 91 43
32 91 30
‘44 91 31
‘51 91 59
10 9)-46
Number

0

45
30

24

30

30
00
02
51
34

31
g2
14
59

11

15
60
39
08
43

45
06
51
30
48

01
28
03

58

43

54
17
14
05
02

48
54

15

37
05

No.

2561
2597
2615
2624
2661E

2684E
2722
2759
2795
2813

2849

2867

2903
2930
2357

3327E
3344
3354
3398E
3407

3442
3452
3469

3479E .

3533

3882
3889E
3926E
- 3953
3972

39890
4317
4334
4344
4352

Long.

43
46
47
25
58

26

53

57
42

20
08
23
18
01

54
40
31
51

34

58
48
32
32
53

51
34
14
59
13

09
47
35
26

53

18"
i8
48

12
48

46 .

14
06
23
06

00
24
co
00
24

35
20
0s
39

19

45
21
49
16
00

53
26
25
24
44

08
53
40
o8
20

ending E shows existing
ending EE shows Gulshan
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Table

Lati.

)
88

88
B8
88
B8

89
89

89
89

B9
869
89
89
89

90.
90

30
90
80

90
940
90
90
30

91
91
91
91
91

91
92
92
92
92

57
57

59

10
26

24

36
32

31
32
i6
44
56

03
04
13
15
22

37
42
32
42
58

12
03
07
06
18

26
01
07
02
22

1-2

12
18
30
12
06

18
28
48
34
12
24
54

42

42
42

55
32
41
52
15

55
s7
27
46
18

49
9
21
06
54

04
15
23
26
14.

station.
Polint.



1st Order Control Station Fig. 2

A-type Scale 1:30
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1st Order Bench Mark

Fig.3
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Fig. 4
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Geodetic Datum Point
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Fig. 8
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Fig. 9
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Fig 12
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Table 2

GEODETIC CONTROL POINTS TO BE OBSERVED BY GPS

IN PHASE IXI STUDY

TYPE A

117
231
280
288
333
350
355
380
388
430
1522
1568
1776
1911

(E)
(V)
(E)

(V)

(V)
(v)
(V)

Total; Type A
Type B

Grand total;

Notes;

B
v

TYPE B

1009
1055
1072
1099
1109
1126
1144
1180
1190
1217
1234
1252
1279
1298
1325
1333
1369
1387
1406

1433

1468
1477
1495

(E)

(V)

({E)
(E)
(E,V)
(E,V)

(E)

14 points
46 polints

60 polints

TYPE B

1504
1549
1558
1585
1612
1649
1658
1668
1685
1695
17589
1803

‘1821

1830
1857
1884
1302
1921
1956
2561
2597
2722
2795

(v)

(v)
(V)

(E,V)
(E}
(E)
(V)

(v}

Existing Geodetic Control.
Elevation shall be linked with
Firet Order Levelling Net.

(89)
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APPENDIX 5

MINUTES OF MEETING ON PHASE il
FIELD STUDY REPORT (1.3.1993)
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MINUTES OF MEETINGS
FOR
THE STUDY ON THE GEODETIC SURVEY
IN

THE PEOPLE’S REPUBLIC OF BANGLADESH -

PHASE 1I

(COMPLETION)

HELD ON 2th FEBRUARY -1ST MARCH, 1993
BETWEEN
SURVEY OF BANGLADESH
 aw

JICA STUDY TEAM -

DHAKA, 1ST MARCH, 1993

BR.IG MD MAHBUBUL KARIM'}' _.DR. MINORU TAJIMA |
SURVEYOR GENERAL. . .. .. LEADER

SURVEY OF BANGLADESH, JICA STUDY TEAM
MINISTRY OF DEFENCE
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According 1o the Scope of Work for * the Geodetic Survey in the People's Republic of
Bangladesh”  (the Study), and the Plan of Operation for the Phase II Study, the JICA
Study Team (Phasc I} was dxspatchcd for the pcnod cf ZDth Scptember, 1992 to 11th
March, 1993, :

On the occasion of the completion of Lhé. Phase II Study in Bingladcsh a series of
meetings were held from 24th February to Ist March, 1993, and the followiogs were coo—
firmed and agccd upon between Survey of Bangladcsb (SOB) and the JICA Study Team.

I . The Work Undertaken during the Phase II Study

1. Construction

a. Monumentation of Geodetic' Control (GPS) Stations and Bench Marks
The following numbers of monument were constructed in accordance with the specifi—
cation agreed upon in the Phase I Study, during the period of 15/10/92 to 15/01/93.

Geodetic Control (GPS) Station :

Type A ' '~ 26 nos.
Type B 89 nos.
L Total 115 nos.
First Order Bench Mark ' _
Standard Type BM 228 nos.
Smaller Type BM : 227 nos.
. River Crossing BM - .6 nos.
Yertical Datum = Point 1 no.
Annex Datum Point © 2 nos.
'Annex BM for Tidal Station 1 no.
: Total ' 465 nos.

b. Constructxon of the Geodctxc Datum Ya:d at Gulshan ‘Park

Ornamentation of the existing stauon No. 303 was carried out -and marble platcs to
designate it as Horizontal Datum were affixed onto its front surface

Housing of the Vertical Datum * Point was also constructed, and marble plates were
affixed on the wall of the housing.

Inscriptions of the marble plates for both Datum Points are © -

" NATIONAL HORIZONTAL DATUM
SURVEY OF BANGLADESH

Renovation S 1992
Satellite Observation 199294
Net Adjustment 1993—-95

JAPAN INTERNATIONAL COOPERATION AGENCY

and

NATIONAL VERTICAL DATUM
SURVEY OF BANGLADESH

- Construction . 11992

1st Order Levelling 1 199395 .
Net Adjustment 1 1994-95

_JAPAN IN'I'ERNA'I'IONAL COOPERATION AGENCY
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Fence with a steel entrance door, walkway were constructed.
Ground surface in the yard was turfed.

Construction p;:riod was from 15/10/_92 o 3/01/93.
¢. Construction of the Tidal Qbservation Station

Mobilization of the construction equipments, materials and labourers commenced from
20/10/92 and construction of the station in the neighbouring water area of CUFL
Rangadia, Chittagong, and an auxiliary tide gauge station together with tide poles

in the Bay of Bengal, outside the training wall at the Kamafuli River mouth, have
becn completed by this date. -

Finishing work is expected to be completed by 10/ 3/93. _ .
A warning for vessels and boats to be away from the tidal station in both Bengali
and English shall be painted on the river side wall of the observation housing and
a warning board in Bengali to prohibit local people from entering into the facility
shall be installed. :

2. GPS Observation

Thirteen (13) members of GPS observation team arrived at Dhaka on 5 & 7/12/92. .
Before their deployment to the project area, trial observations were undertaken in

the Dhaka area to check the function of all GPS receivers and to get themselves

well accustomed to the operation of GPS receivers and extention poles for GPS
antennas. : .

GPS observation in the project area commenced from 22/12/93 and was completed on
1L/02/93 . : _ ' .
‘Average twelve (12) stations were occupied by GPS antennas for one (1) session.

. In each session, GPS sigoals from minimum four (4) GPS satellites were reccived
simultancously for continuous three (3) bouss, and twice. with minimum  five {5)

Total ten (10} sessions of GPS obscrvati.on were carried out, and total seventy—four
(74) GPS stations were observed during this GPS observation campiign of Phase II,
out of which fourteen (14) arc meaat for tying to the Phase UI network.

The quality and precision of observation were verified by the JICA Study Team in
- Dhaka after processiog and analyzing the data obtained at the field.

The result of this GPS observation is so far excellent as shown in the attached

table and index map. : '

3. lﬁsmllan'qn of Tide Gauges and Operating Instructions to SOB Counterpart Officials
Mounting of the pressure seosing type tide gaugc.a.nd installation of tide gauge
onto the tide well were carried out on 1/02/93 and 17/02/93 respectively.

Water level reading on tide poles started on 28/01/93.
Newsary. operating, maintenance and data processing instructions have beea piven

10 two (2) SOB counterpart officizls to maintain two tide gauges and to collect data
after the departure of the JICA Study Team in March 1993 and onward.

(95)



I1. Phase I Study Office Work in Japan

1. The collation of GPS observation data, preliminary computation, nctwork adjustment
and evaluation of the result shall be done in Japao. '

2. The collation of initial tidal observation data and apalysis of these data shall’
also be done in Japan.
ITI. The Obscrvatxon and Ma.mtcnanoe: of Tide Gaugcs
Data retricval fmm both tide gauges, observation of water lovel on ‘tide polcs and
the collation and processing of the data wﬁlbe dope by SOB countcrpart of:ﬁmals
from March 1993 onwa:d :
JICA Study Team coastad cngmccr will supcmsc the above work durmg ‘his stay in
Bangladesh. .
V. Tentative Schedule and Plan of Operation for the Phase ITI Study
1. Tentative Study Schedule : October 1993 to March 1994 .
2. Work to be dooe :
— GPS observation for the remaining 80 GPS Stations.
—~ First order levelling for 'approximatély 900 line kilometers.
— Tidal cbscrvauou supcms:on and dat.a analysns
Uave:lhng ceremony of the Nationai Geodetic Datum - Yard and press rclease mllbe

decided in consultation with Mioistry of Dcfcncc SOB aod JICA Bangtadesh.

On conciuding the meetings, Survéyor General expressed’ his apprcmatmn to the JICA:
Study Team of their successful implementation of the Study so far, aod JICA ~Study Team
leader expressed - hls hcutfclt thanks to SOB for ns dcducated cooperation extcndcd to

the Team.
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LIST OF PARTICIPANTS

SURVEY OF BANGLADESH

Brig. Md Mahbubul Karim
Mr. A.K.M. Shamsul Alam
Maj. Xazi Shafayetul Hague
Mr. Noor Muhamad Mian
Capt. S B M Badruzzamao
Mr. Abu Naser Wahid

Surveyor General

Director

Assistant Surveyor Geoeral

In Charge, Geodetic Detachment
Project Officer '

Assistant Superintendent of Survey (CD)

JAPAN INTERNATIONAL COOPERATION AGENCY

JICA Study Team
Dr. Minoru Tajima
Mr. Shigehiko Shino
Mr. Yoshio Sasaki
Mr. Masaji Koyama
'Advis_ozy' Commitee

Mzr. Teturo Imakiire
Mr. Atushi Haqauini

Observer

Mr, Akashi ltoh - -
Mr. Kouzoh Yamakawa -

Leader

Deputy Leader
Planner :
Chief Surveyor

Advisor (Geographical Survey Institute)
Coordinator (JICA HQs)

Embassy of Japan -
JICA Bangladesh Office
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Closure of GPSNET
Kec-Day- Latitude [Longitude | Distance | Height ' Preci-
diffe- FA 4 Ay Az ANs | sion
tiodvisedifferencadifferencqg travelled | rence {ppm)

1 | -0. 00008 % +0. 00166 4128737681 40007 07046 broTo0s Yra001 ¥ of0ar ¥ 0. 11k

! 2 | +0. 00030 ¥ +0. 00106 ¥ Z10. 059 £-0. 028 $10. 050 410. 034 § 0. 067 0.16 p
difference ' - 0 2 -0. 062 ¥ -0.05 ¥
) +0. 00057 |, +0. 00141 £ 534628. 740 k0. 091 #-0..040 p-0. 089 -0. 0247 0.100.F 0.19¢ |
2 ] 0. 00135  +0. 00048 ¢ L 0,057 0,013 £10. 033 ¥10. 062 ¥ 0.071 F 0. 13.F
difference - 0.076 ¥/-0.148 ¥ ' +0.06 ¢

~0. 00044 £ +0. 00125 541592. 705 }-0. 015 p-0. 035 p-0.007 #-0.018 % 0.040¢ 0. 07 ¥

3 2 | -0.00022 ¥-0. 00025 ¢ . 648 k-0, 006 &40, 007 -0.003 p-0.009¢ 0.012 ¢ 0.02 ¢
“difference + 0.057.0-0.008 % 10.05%

A -0. 00065 £ +0. 00068 ¢ 450649. 248 ¥ +0. 111 4-0. 017440, 110 £+0. 0284 0.115 - 0.25 F
2 | -0. 000654 +0. 00104 . 200 p10.162 7-0.026 L 10, 156 +0. 049 ¢ 0. 166 }» 0.37 |»
difference + 0,048 j-0.051 -0.12

5 ~0. 00012 L +0. 00088 14493512, 845 }10. 065:;—0. 024 ,40.061 L40.024 &2 0.070 L 0. 14
2 | +0. 00051 } 0. 00060 [ . 808 L10. 005 £-0. 017 |,-0. 002 pA0. 016 4~ 0. 023 ¢~ 0.05 %
differeoce 0037 k10,060 10,09 p

Ll -0. 00063 ) +0. 00336 550618. 599 ££-0. 095 [r-0. 096 -0.074 -0.039 ¢ 0.135 i O.ii/
2 1-0.00126 y+0.00442 ¥ 555 [0, 289 ¢-0. 114 }40.281 40,091 L 0.317 L 0.33 ¢
difference + 0.044 L-0.384 i | 0. 19 ¢

(99)






	3. Some Considerations and Recommendations
	3-4 Levelling on the Road Bridges
	3-5 Safety of Transportation by Vehicles and Employment of Drivers
	3-6 Continuing the Tidal Observation Work
	3-7 Improving and Maintaining the Geodetic Network

	4. Bench Mark and Control Point Results
	1) Bench Mark Point Results
	2) Control Point Results
	(1) WGS-84
	(2) EVEREST (1830)


	APPENDICES
	Appendix 1 Scope of Work (English version) (5.12.1991)
	MINUTES OF MEETINGS AND REPORTS
	Appendix 2 Minutes of Meeting for Phase Ⅰ Plan of Operation (P/O) (17.5.1992)
	Appendix 3 Minutes of Meeting on Phase Ⅰ Field Study Report (22.6.1992)
	Appendix 4 Minutes of Meeting for Phase Ⅱ Plan of Operation (P/O) (7.10.1992)
	Appendix 5 Minutes of Meeting on Phase Ⅱ Field Study Report (1.3.1993)



