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1. GENERAL

1.1. Original Scope of the Works

According to the original scope of works following work
amounts were to be carried out fTor the North-Central

Reglion:

- establish about 100 2nd order GPS-statlions.

= to carry out about 1100 km of 2nd order levellling.

= to carry out Black & White and IRC aerial photography
at scale 1:50 000 for an area of 18000 km“ covering

both banks of Jamuna River.

o to carry out Black & White and |IRC aerial ?hotography
at scale 1:20 000 for an area of 6000 km“ of Jamuna

riverine area.

= to prepare rectified photomosaics at scale 1:20 000
with superimposed contours at 50 c¢ intervals fTor
Jamalpur Pilot Area measuring 800 km“ using 1:50 000
aerlal photography.

- to prepare rectified photomosalcs at scale 1:10 000
with superimposed contours at 25 cm intervals for
Sirajgonj and Tangall Plilot Areas measuring 100 km2

each using 1:20 000 aerial photography.

1.2. ModifTicatlions to Original Scope of Works

= Aerial photography for Coastal Mapping Project in 1990
and the one carried out for Third Flood Contro£
Project for BWDB in 1987 left a gap of about 2400 km
In the area of Irrigation Development of South-east
Region (FAP-5). Followed by the request from the World
Bank with assurances that the area would be

Incorporated in the "Terms of Reference for
Topographical Mapping, ltem No 18" and the approval of
National Board of Survey to carry out all aerial

photography operatlions of Flood Actlon Plan this area
was photographed at the scale of 1:30 000 at the end
of February and beginning of March 1990,
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- IR-Colour photography was reduced to cover only areas
of dama!pur (800 km% , Tangail (100 km% and Sirajgonj

(100 km®) pllot areas on the instructions by the World
Bank.
— The amount of second order level ling was Increased up

to its final length of 2468 km after the request from
FPCO in November 1990 and the approval of Natlonal
Board of Survey In March 1991.

- GPS-survey was extended to cover areas of North-West
Regional Study (FAP-2) by the request from FPCO In
February 1991. This work was carried out immediately
after the approval of National Board of Survey In
March 1991. After this addition the number of GPS-
statlons established was 146.

2. GROUND CONTROL SURVEYS

2.1. GPS-Survey

2.1.1. General

Geodetic control over project area was establlshed using
static relative GPS-surveys. Total of 146 stations were
observed.

2.1.2. Survey markers

Permanent survey markers were constructed according to
specifTicatlons of Survey of Bangladesh.

Appendix A: Marker description.

2.1.3. Observations

GPS fTleld surveys were accomplIshed using four (4) Ashtech
L-X11 GPS-receivers. Ashtech L-XIl |s a 12-channel, L1-
frequency GPS-receliver. One to three observation sesslions
per day were made using four to eight satellites. Length of
the sessions varied from 75 to 180 minutes.

Total number of successfully observed stations was 146
including:

16 ist order stations
130 2nd order statlons
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Computations

1. Satelllite Signal Processing

Carrier phase observations of the GPS-satellltes were
processed using double difference observables. Double-

difference processing was done using Ashtech Inc.’s
Geodetic Post Processing Software (GPPS).

2.1.4.2. Primary Network

Primary stations of Flood Action Plan were adjusted
together with the primary network of Coastal Mapping
Project., The Costal Primary Network consists of 82
Baselines and 57 statlons. Polnt positioning solutions of
ten stations were used as Initial approximate coordinates
for the network adjustment. The network was adjusted In a
minimum constralnt adjustment using free network technique.
The WGS-84 coordinate differences solved in baselline
computations were used as observations and WGS-84
coordinates of the stations as unknowns. The relative RMS
of the network adjustment was 10 ppm. That for the first
order specifications Is 1:100 000, 10 ppm.

2.1.4.3. DensifTicatlion Surveys

Densification surveys consist of two networks and several
traverses. Relative RMS of the networks and traverses were
better than 1:50 000 (20 ppm), which Is the tolerance for
second order measurements.

2.1.4.4. Transformation to the New Horizontal Datum 1993 of

Bangladesh

According to the declision of Survey of Bangladesh, the new
datum was to be established based only on one old station,
Gulshan point with following coordinates:

LAT 23 47 49.547 N
LON 90 25 6.742 E
H : 9.03538 m

Ad justment was flirst carrlied out using Everest ellipsoid
with following values for the spheroid:

a 1 6377 304 m
147 : 300.8

Later in January 1993 Survey of Bangladesh supplied new
spheroid values based on different meter-to-foot
conversion, which are:

1 foot = 0.30479947 m



and consequently this gives new spherold values:

a 3 6377 298.52 m
pa i S 300.8

New adjustment was carried out using these new values.
Final mosaics were also transformed after this In to the
new system.

In addition levelled heights of 19 stations were used In
adjustment to flix the new network relative to the local
geolild.

The scale of the new datum Is that of GPS. Transformation
parameters from WGS-84 to the new datum were solved In a
least-squares adjustment. Parameters were solved for
Molodensky-Badekas transformation model.

The transformation means, that the coordinates of Gulsan
point were held Tixed and the coordinate system was rotated
so, that the square sum of geoldal undulations, helght
differences between geodetic heights of the stations
determined with GPS and orthometric helghts of the stations
determined by levelling, reached minimum.

The RMS-error In the parameter adjustment was 0.45 m. This
means that geodetic heights of the stations can be
considered as orthometric with an accuracy of 0.45 m and
that the new datum can be considered to be oriented with
respect to local geoid three-dimensionally with same
accuracy.

After determination of the transformation parameters WGS-84
coordinates of all stations were transformed to the new
Horlzontal Datum 1993 of Bangladesh.

4.5, Projection Coordinates

Geodetic latltudes and longltudes of all GPS-stations in
the Horlzontal Datum 1993 of Bangladesh were converted to
map-projection grid-coordinates as determined In the
Technical Specifications:

Projection : Universal Transverse
Mercator (UTM)
Scale factor of

Central Meridian : 0.9996

Unit 1 Meter

Central Meridian t 90 E

Grid coordinate value of

Central Meridian : 500 000 m
Argument of Longltude : 87 E < L < 93 E
Latitude of origin : Equator, O N
Grid coordinate value of .

northing at origin : Om



Appendlix B: Locatlion diagram of GPS stations
Coordinate lists

2.2. Vertical Ground Control

2.2.1. General

The vertical control network consists of bench marks of
second and third order.

In second order levellling check the second order tolerance
of +/- 8.0 JI& mm (K In kllometres) between forward and
backward levelling was always met.

In third order levelling check the third order tolerance of
= 120 JK mm (K In kllometres) In a loop or a |line was
always met.

In spot height levelling for vertical terralin model the
tolerance of +/- 100 K mm (K In kilometres) was always
met.

Third order bench marks were established to serve as
starting points In spot height levelling.

Water level stations of the area were connected to the
second order |llines as second order bench marks.

2.2.2. Recognlition of Exlisting Precise Levelling Network

In all 33 old bench marks were found, 23 west of river
Jamuna, 9 east of Jamuna and 1 south of Padma. Only few of
them did tally with the neighbouring bench marks within 1st
order tolerances.

No previous records about the consistency of the network

across rliver Jamuna exlisted. Therefore discrepancies
between west and east bank of Jamuna rlvers could be
expected.

Because only fTew bench marks In the old lines existed, a
decislon was made to have the old precise levelling lines
bullt and re-levelled to meet the second order standards.

Also levellings across the river Jamuna and Ganges and
Padma were required to bring the new levelling networks of
different regions in to one uniform system.

2.2.3. Bullding of Bench Marks

In constructlion of new bench marks the standards of Survey
of Bangladesh were fol lowed.



Following amounts of new bench marks were bulld:

2nd order 714
3rd 41
Total 755

Sixty of the GPS points were also levelled. GPS markers
were build according to Survey of Bangladesh’s standards as
described earlier.

For river crossing levellings lighter temporary pillars
were erected on the river banks.

Appendix A: Speciflications for second and third order
Bench Marks.

2.2.4. Methods

2.2.4.1. Second Order Levelling

Automatic levels and micro meters were used. Staffs were
double reading Invar or wooden staffs. For each of the
forward and backward levelling four separate readings were
taken. Two of the readings came from different staff-scales
on the first ground-position, second ground-positlien
providing another two readings.

This method provided 8 Independent readings for each
levelled distance. Mean of the 8 readings was used as final
height difference In computations.

Stability of ground-positions was secured by using heavy
metal ground plates.

Equal staff-|Instrument distances forwards and backwards
were measured by tapes. Maximum allowable staff-instrument
distance was 50 metres on firm land.

Instrument was always shadowed during observation work.

Staffs were kept in up-right position during observatlons
by build-in bubble-levels.

2.2.4.2. Third Order Levelling
Method was same as In 2nd order levelling with only one
ground position In both directions of levelling.

2.2.4.3. River Crossing
Many river divide the project area. 26 separate river

crossing measurements were done in order to combine al|
levellings In to one network.
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In river crossings two methods were used. Less than 200
metre-wide rivers were levelled normally. For more than 200
metre-wide rivers simultaneous reciprocal trigonometric
method was appllied.

Appendix C: Description of the simultaneous reclprocal
method.

2.2.4.4. Spot Helight Levelllng

2.2,

2.

2.

S

6.

Spot height levelling was carried out as spirit levelling.
All staff and Instrument positions were pricked and
numbered on pictures during the levelling In the fTleld.

Third and second order bench marks were used as starting
and closing bench marks.

Spot height |Ilnes were run at 300 m distances with spot
height Interval of 100 m along the |ines.

Equipment

Levelling Instrument Startft
Mark Amount Description Amount

2nd order and Wild NAK-2 8 Invar/wooden 24
3rd order Sokklisha Bi1C 4 double scale
levelling
spot height Wild NA-24 12 Wooden single 24
levelling scale
RlIver crossing Wild TC1600 2 Wooden single 4
levelling scale

Personnel and Field Works
Personnel used In various kinds of levellings:
Levellling Teams Surveyors Helpers
2nd order 8 8 32
3rd order 4 4 16
spot helght 12 12 48
Total 24 24 96

Field observations were commenced in November 1990 and were
completed by the end of March 1992.
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8.

Existing Bench Marks of Survey of Bangladesh

Before this project no levelling across the river Jamuna
had been successfully done in Bangladesh.

For different Flood Actlon Plan projects |t was essentilal
that different parts of the country would be brought in to
same datum.

Therefore Jamuna rlver was crossed at four locatlons:
Ullpur, Badhurabad, Sirajgonj and Aricha.

Also a connection across Ganges-Padma to the south was done
from Aricha.

The river crossings conflrmed that the old bench marks on
both sides of river Jamuna could not be adjusted in one
network within 2nd order tolerances. They would tally
within adjacent bench marks on same side of the river, but
could not fit In to same system across the river.

According to Instructions of Survey of Bangladesh Flood
Actlon Plan’s 2nd order bench marks were adjusted using old
bench marks of the western side of Jamuna river.

The present mean sea level datum of Bangladesh comes from
Indla and is Iikely to be more correct iIn western parts of
Bangladesh. The eastern bench marks are at the end of over
one thousand kilometre long hanging | ine.
This also explains well the discrepancies of about 20 cm of
the old bench marks in the eastern parts.

Computations and Final Adjustment

2.2.8.1. Datum

According to Instructlions of Survey of Bangladesh the
second order network has been tied to 17 old bench marks on
the western side of rlver Jamuna.



Connection Bench Marks:

Name of Number used

bench mark In adjustment Height (m)
Rangpur DC Office 108001 31.9897
Karmical Collage 108016 32.1186
Mithapukur 108003 28.5558
Uzipur 108004 24.5394
Dhaperhat 108005 24,4056
Palasbari 108006 22.7643
Gobindagonj 108008 20.9199
Nawdapara 108009 19.9955
Bogra Circuit House 300751 19.1177
Ashekpur 108010 18.1542
Kallco Cotton 108101 12.28572
Dhopa Ghata 108103 11.7488
Ataikula 108105 11.3980
Gang Hati 108106 12.3837
Char Goblndapur 108108 13.6925
Kashinatpur 108109 10.4973
Natuabaril 108110 12.6870

2.2.8.2. Final Adjustments
All networks and |lnes have been adjusted with adjustment
program MMH200. In first phase program computes heights for
knot-points and in second phase |ine wise heights for other
bench marks in the network.

Adjustment program MMH200 has been developed by the
Natlional Board of Survey of Finland.

Appendlx D: Program description of MMH200.

2.2.8.2.1 Second Order Lines

26 river crossing measurements were included.

Ad justment statistics:

Fixed points: 17

Ad justed points: 850

St. error of one km levelling 4.39 mm

Length of lines 2468.12 km

Instrument stations 25184

Appendix E: Distribution of reference bench marks used

in final adjustment.

Distribution levelled water level statlons.
Network dilagram.

Second order adjustment.
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2.2.8.2.2. Third Order Lines

All third order

bench marks or knot polnts and adjusted In one block.

Ad justment stat

Fixed points:

Ad justed polints
St. error of on
St. error of on
Length of lines
Instrument stat

Appendix F:

2.2.8.2.3. Spot Helg

10

Ilnes have been connected to second order

Istics:
40
: 52
e station 2.18 mm
e km levelling 6.59 mm
306.96 km
lons 2891

Line dlagrams.
Third order adjustment.

ht Levellling

Sp?t height levelllngs were adjusted In blocks of about 25

km®.

Jamalpur pilot
Ad justment stat
Blocks:

Fixed points:
Adjusted points

area:
Istics:
46

65
1 48859

Average Standard error

of on station
Sirajgonj pilot
Ad justment stat
Blocks:

Fixed points:
Adjustgd points

15.93 mm

area:
Istics:
10

16
t 5508

Average Standard error

of on station

12.85 mm

Tangail pllot area:

Ad justment stat

Blocks:
Fixed points:
Ad justed points

Istics:

13
21
: 8452

Average Standard error

of on station

Individual adju
Bangladesh ear|

15.37 mm

stments have been submitted to Survey of

ler.
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AERIAL PHOTOGRAPHY

Technical

Alrcraft : Aero Commander 690 A

Camera : 2 x Wild RC 10

Lens : Wild 15 UAG | and Wild 15 UAG 1|

All photographlies were flown in north-south direction. Near
Indian border |ines were flown following the maln directlion
of the border.

Bangladesh authorities were unable to arrange flying
permits nearer than 5 miles from the Indlan border.
Therefore gaps in the border regions may occur. To minimlize
these gaps border photographies were shot at higher
altitudes.

Following requirements were TulTll led:

Longitudinal overlap : 60% +/- 5%

Lateral overlap : 25% +/- 10%

Appendix G: Index of Black & White aerilal
photographies.
Index of Infra Red Colour aerjal

photographies.

Execution of Photographles

Aerlal photographies were initially planned at scale
1:30000 and to be flown In the beginning of 1990 following
the photographies of Coastal Mapping Project, which had
been being carried out at the time of the planning of
photographies for Flood Action Plan. Only an area of about
2400 km‘ Iin Noakhall reglion could be covered within this
scope. This area was bordered from west and south by the
Coastal Photography Area, by Indian border in the east and
Dhaka-Chittagong highway in the north. By mid March 1990
the photography season had passed and no more photographles
could be undertaken.

When photographies were resumed in December 1990 also the
scope of the works had been changed. It was considered
"more adequate” that the aerial coverage should be ft scale
1:50 000 for the North-Central Region of 18000 km‘° and at
scale 1:20 000 for the Jamuna riverine area of 6000 km‘.
Also Infra Red Colour photography was not considered
necessary for the whole area and it was reduced to cover
pllot areas of Jamalpur, Sirajgonj and Tangalil only.

All aerlal photographies were completed by 24 th of
December 1990.

25
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4. AERIAL TRIANGULATION

4.1. Objectives

Aerial triangulation was used to extend ground control to
be sufflicient for rectification of pictures for mosaic
production.

Ground control provides approximately one polnt for every
6 pictures. In rectification each picture must have 4 known
points (xy-coordinates).

4.2. Method
Aerilal triangulation was carrled out by using the

simultaneous bundle block adjustment method and program
developed In the Natlonal Board of Survey of Finland.

4.3. Ground Control

Ground control was establlished using GPS as fol lows:

Area No of points
Jamalpur pilot area 11
Slrajgon) pllot area 8
Tangail pllot area 8

GPS points used as horizontal ground control for the pilot
areas were observed In connectlon of GPS-survey for the
North-West and North-Central reglions. Network has been
newly adjusted according to Instructions of Survey of
Bangladesh, also all old Survey of Bangladesh’ polints.

In additlon to helghts of GPS points vertical ground
control was provided by spot height levelling.

Prior aerlal photography the GPS points, which were
necessary for pilot areas’ aerlial trliangulation, were pre-
marked.

4.4. Aerial Photography

Aerlal photography on the scale of 1:50 000 was used In
Jamalpur pilot areas and on the scale 1:20 000 for
Sirajgonj and Tangall pilot areas. Flight lines were In
north-south direction.

Area Runs used Scale
Jamalpur pilot area 4 1:50 000
Tangall pilot area 5 1:20 000

Slrajgon) pllot area 4 1:20 000
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Equipment

Observations were done with Lelca BC3 analytlical stereo
plotter.

All adjustments were carrlied out by using a Bench Mark 486-
C25WT computer and MMH850 adjustment program.

Selectlion of Rectification Polnts

One set of contact prints and diapositives were used In
aerlal triangulation.

All visible ground points were marked and numbered on the
contact prints.

Because the tle points resulting from aerial triangulation
are small and seldom visible In dark room conditions during
rectifications, separate by bare eyes visible polnts of
higher contrasts were selected. To enable smooth and
uninterrupted features across the seam areas on the
mosalcs, rectification points were also transferred picture
wise not only Iin the run direction but to adjacent strips
as well. In normal full plcture condition 6 rectificatlion
would fall within each plicture.

Distribution index of the rectification points:

run direction
'y

9

s



14
Point Transfer
Tle polnt were selected so that one row of points was In
the centre of the run and to rows of points on the

overlappling areas of the adjoining strips.

Distribution Index of the tle points:

I |
| |
| I
12 | 3 | 45
| |
| |
| run |
| direction
| A |
6 7 | 8 | 9 10
| |
| I
| |
| |
I |
11 12| 13 |14 15
| |
| |
overlap | |overlap
area area

Ad justment

Ad justment was carried out using the simultaneous bundle
block adjustment program MMH850 developed by National Board
of Survey of Finland.

Each of the three pllot areas were adjusted In separate
blocks.



1. Jamalpur pilot area:

Statistics of adjustment:

No.
No.

No.

No.

of photographs
of additlional parameters

of points In adjustment
xyz-control points
xy-control polints
z-control polints

tile points

of observatlons

control point coordinates
Image coordinates
redundancies

Standard error of unit weight

on the ground
on the Image

2. Slirajgonj pllot area:

Statistics of adjustment:

No.
No.

No.

of photographs
of addlitlional parameters

of points In adjustment
xyz-control points
Xxy-control points
z-control points

tie points

of observatlions
control point coordinates
image coordlinates
redundanclies

Standard error of unit welight

on the ground
on the image

Total

64
12

316
11
0]
36
269

2345

69
2276
1001

.429 m
14.2 microm

Total

38
12

215
8

0]
17
190

1467
41
1426
582

.213 m
7.1 mlicrom

15
Rejected
0
0
0
0
(0]

0
0
0
0
0]
0]
Rejected
0
0
0
0
(o]
o]
0
0
0
0
0



5.

5.

CONTROLLED PHOTO MOSAICS WITH CONTOURS

1

3. Tangalil pllot area:

Statistics of adjustment:

No. of photographs
No. of additional parameters

No. of points Iin adjustment
xyz-control points
Xy-control points
zZ-control points
tie points

No. of observations
control polnt coordinates
Image coordinates
redundanciles

Standard error of unit weight
on the ground
on the Iimage

Appendix H: Aerlal adjustment Index.
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Total Rejected

62
12

261
8

0
20
233

O0O0O0OO0

2044
44
2000
877

o000

.189 m
6.3 microm

Adjustment and coordinate |ists of Jamalpur

pilot area.

Ad justment and coordinate lists of

Slirajgonj pilot area.

Ad justment and coordinate lists of Tangall

pilot area.

General

Productlon of control led mosalc

following aerlal

triangulation and computation of spot elevations Involves

following phases:

- plotting of point base for rectificatlion

- rectification

- mosalc assembly

- plotting of spot base for contour
- contour Iinterpolation

- fair drawing of contour overlay

Iinterpolation

- comblining mosaic assembly and contour overlay
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Mosaic Productlion

Dlagram for mosalc productlon:

plotting of plotting of
point base spot base
rectification contour

interpolation

mosalc assembly fair drawing of production
contour element of map fTrame

| |
i

final mosaic

Plotting of point base was carried out using Wild TA10
plotting table with on-line connection with BC3 stereo-
plotter.

Rectification was done using Wild E4 rectifier.
Spot base was plotted by transferring spot height locations
from fleld coples and spot heights resulting from levelling

adjustments on a transparent stable material.

In manual contour Interpolation rectifled mosaics and
stereoscopic picture-pairs were used.

On final combination coplies contours were superimposed In
black over the controlled mosaic.

Mosaics were printed on high resolution photographic paper.
Appendix |: Jamalpur sheet Index 1:20 000

Sirajgonj sheet index 1:10 000
Tangail sheet index 1:10 000

XD
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CHECKING OF WORKS

Technical Checking of National Board of Survey of Finland

National Board of Survey of Finland has carried out
checking of following phases and approved them:

- aerial photography
- GPS-survey
- aerlal triangulation

- second order levelling
- river crossing levelling
- third order levelling

- spot height levelling
- contour lInterpolation
- Tfinal mosaics

Technlical Checking of Survey of Bangladesh

Survey of Bangladesh has carrlied out checking of following
phases and approved them:

- second order levelling

- rilver crossing levelling
- contour Interpolation

- Tinal mosaics

ATter completion the checking of second order and rlver

crossing levelling a clarification meeting was held In
Survey of Bangladesh on the 28th of July 1993. In this
meeting Survey of Bangladesh approved all second order
levellings Iincluding river crossings.

The negligible difference of 3.1 cm over 2.7 km distance
across rlver Padma was considered to be caused either by
the long distance or that TBM-8201 was probably disturbed
between the two levellings or both these factors together.
Bench mark TBM-8201, which Survey of Bangladesh had used In
their checking, was a lighter temporary bench mark, which
had been build near river bank and had been submerged
during the flood between the two level lings.
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FINAL PRODUCTS

Ground Control Surveys

1. GPS-survey
- 3 sets of point description cards

.2. Second order levelling

- 3 sets of bench mark description cards

.3. Third order levelling

- 3 sets of bench mark description cards

Aerial Photographiles

7.2.1. Black and White Photography

— original fTilims
- 3 sets of contact prints

-2. Infra Red Colour Photography

- original f1lims
- 1 set of contact prints

Controlled Mosalcs

- mosalic negatives

- 1 set of controlled mosaics

- 6 sets of additional coples were printed on

19

request

2



+

(mom) Eak
v ONY @, ¥/1 -2 )
mm!ﬁﬁ 0 "9 fi'b"'-; ":
Tnomnavs 0,8/ - 12000 ]

S pu—
we -

‘ATaaTa0adsad %:Z:'T 29 TITM sdTydD XNOFJIQ pPu® pues ‘Jusmed

Jo uofiJodold “sSTefJIa3em e 3O A1ddns 2y3 BUTpPNIOUT mMOoTeq UBISep
god se SuTYSTUTJI pJIepuels YiTm 23FS 3yl 31 PpIjonalisuod 8q oL
mEgO0X®EQ X-WED : dOL-

W/.°0XW/L°0X W /70 ‘98SRg.

NYVW HONIE "II

+ M B 3 i P AT

.'.:-- -"_‘ :'.;.,“ o wt :.::'a " .-l: ) . ]
:fﬁ.',%,"..' %"'%ﬂ‘ . J-r-——--q
[ = ‘- . ke .::. ."- " ' .'."."'-‘. } I

A b guly Wiy e '-"- o ¥

. . I.l
gl

[

i

1

- 8-
I 0
] L] J

5 ] -
P e T . .
. . o'a |
. = T A @: .
pin * Py 'v,‘ = et .
. . - G R |
At X wr ® e R . - e == - 7
i:. e i [igees oy 1 -o..
‘e . ; . . 1 l'
.

e
B
wzs-
- ':l
L 14

4 PR o e W Ay ¥ . G e

- . - AETY g'
s A R . . SR ) w
- ‘. . . . . - -

A L OO Ot e |

g A e,
sa Fod, g et a2l
0
. . -

"AToATaoadsad $:Z: 1T 29 TTIM s8dTyO XOTJIQ PpuR puvs ‘juswWed

30 uorixodold °'STefJ@3eW TT® 3FO A1ddns 8y3 2BUTPNTOUT MOTSQ UBTEL8D
Jod se BUTYSIUTJ PJIEpUR1S Y3ITM 33TS 3IYl 3I¥¢ PIIONIISUOD ®eq oL
W O0S'0 X W OS'0 X ™ OS50 ! dol

WZS'T X W ZS'T X W ZS'T :e8wg

‘MYTTId ISHUIAVHEL I

V¥ XIANJdJV




FLOOD ACTION PLAN / GPS / PILLAR COORDINATES / 30479947 / 24 FEB 1993

POINT

818

819

820

821

822

823

824

825

826

827

828

829

830

ID

ZONE
DEG

S0.0

90.0

90.0

90.0

90.0

90.0

90.0

90.0

90.0

90.0

90.0

90.0

90.0

LONGIT/LATIT

DEC

88
25

88
25

88
25

88
25

88
25

88
25

88
25

88
25

88
25

88
26

88
26

88
26

88
26

MIN SEC

52
46

40
45

32
43

52
55

44
55

39
51

22
53

31
57

15
54

28
1

33
11

24
10

45
7

47.2034
23.4866

30.7867
25.8617

8.5994
18.5244

. 8223
29.9338
6.1305
12.1114

28,
37

5416
» 1172

11.0360
16.8643

31.5602
47.0324

.9688
1.3987

2.8442
.6696

31..
43,

0844
3340

47,
28.

6162
7037

44.6633
3.2416

MERCONV

MIN SEC

-29 13.

-34

32.

-38 8.

=29

43,

-33 10

=35 7.

-42

43.

-38

44,

43.

-45

-40

271

=38 ¥1.

-42

-32 41.

9

Y

387687.

367158,

353125.

386540.

373330.

365540

336700.

352392,

325279.

346666,

356001.

341444,

37621789,

350

348

119

505

726

871

849

784

336

866

336

217

079

X

2850815.

2849233.

2845463,

2867636,

2867209,

2860672,

2864067.

2872185

2865585.

2878957.

2897887,

2895760.

2889060.

780

356

879

884

432

130

802

048

166

604

402

748

373

LY
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