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1. Introduction

Survey Report 5, Dry Season 1992/1993 has been prepared in response to the
Consultancy Contract of May 22, 1992, River Survey Project FAP 24, ALA/90/04.

The Survey Report serves as final documentation and presentation of all dry season
measurements apart from bathymetric surveys, obtained by the River Survey Project
between October 1992 and May 1993. Most of the data have previously been presented
in the following reports:

0 River Survey Project, FAP 24
1° Interim Report, Volume II
Annexures on survey work
February 1993

0 River Survey Project, FAP 24
2° Quarterly Progress Report
December 1992 - February 1993

o River Survey Project, FAP 24
3° Quarterly Progress Report
March - May 1993

The present survey report comprises routine gaugings and special measurements. Several
of the sediment transport calculations and the special measurements have not previously
been published. Apart from the measurement results, only simple analyses and
comparisons are presented.

The 1° Interim Report, covering the period October to December 1992, comprises the
same type of analyses and comparisons, wherefore this period and these data are omitted
from the present report.

Survey Report 5 serves as a basis for elaborate studies of the hydrology and morphology
in the main river systems of Bangladesh. For this reason file names and sample numbers
are presented everywhere.

Survey Report 5, Phase | Introduction Page-1.1
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2. Summary and conclusion

2 General information

The River Survey Project performs routine gaugings, bathymetric surveys and
special measurements in the main river systems of Bangladesh.

The routine gaugings comprise:

transect discharge and current measurement
point current measurement

suspended sediment measurement

bed load sediment transport measurement
river bed material sampling.

o 0 Qo O

In the reporting period special measurements comprised comparative discharge
measurements.

In the future special measurements will be done to support the study programme
issued by the River Survey Project, i.e. Study Report 1, September 1993. The
various special measurements may lead to alterations of the routine gauging
programme.

In the dry season from October 1992 to May 1993 the following sites have been
surveyed by the routine gauging programme and the special measurement
programme:

0 Routine gaugings:

- Bahadurabad, 14 to 16 January 1993
- Bahadurabad, 13 to 15 February 1993
- Bahadurabad, 13 to 15 March 1993

0 Special measurements:

- Comparative discharge measurement, Bahadurabad, 6 to 11
January 1993

- Comparative tidal discharge measurements, Hospital Ghat, Khulna
April 9, 1993

- Comparative tidal discharge measurements, Bhairab Bazar, 26 to
28 April 1993

Survey Report 5, Phase 1 Summary and conclusion Page-2.1
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2.2 Summary of measurements

2.2.1 Routine gauging programme

Transect discharge and current measurements

The number of transects, the water-level and the average main channel
discharge of all transects is listed in Table 2.1 for each routine gauging.

Location and date of Number Water- Average
transect survey of level discharge
transects
m PWD m*/s

Bahadurabad, left main 3 14.03 4105
channel, January 14, 1993
Bahadurabad, right main 5 14.30 1280
channel, 15 to 16 January
1993
Bahadurabad, right main 4 13.99 926
channel, February 13, 1993
Bahadurabad, left main 2 13.66 3348
channel, February 15, 1993
Bahadurabad, right main 2 14.64 1106
channel, March 13, 1993 :
Bahadurabad, left main 5 13.88° 3609°
channel, 15 to 16 March,
1993

* Minor river stage variations.

Table 2.1 Current velocity range and discharge for all routine transect

surveys performed from October 1992 to May 1993.

% A more detailed description of cross-sections, water-levels and individual
transects as well as estimates of the measurement uncertainty is found in
Chapter 6.

Survey Report 5, Phase [ Summary and conclusion Page-2.2
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Point current measurements

The number of verticals applied to each cross-section and the total main
channel discharge based on all S4 point current measurements and the
average bathymetric cross-section is listed in Table 2.2 for each routine

gauging.
Location and date of Number Water- Average
manual S4 current profiling of level discharge
verticals
m PWD m¥/s
Bahadurabad, left main 7 14.03 3733
channel, January 14, 1993 -
Bahadurabad, right main 6 14.30 1197
channel, 15 to 16 January
1993
Bahadurabad, right main s |3 13.99 967
channel, February 13, 1993 & [ 74 )
Bahadurabad, left main 8 13.66 3343
channel, February 15, 1993 ‘ EY
Bahadurabad, right main 5 14.64 1194
channel, March 13, 1993 '
Bahadurabad, left main 9/, 13.88 3201
channel, March 15, 1993 -
Table 2.2 Main channel discharges based on manual S4 current

profilings performed from October 1992 to May 1993.

# A more detailed description of average cross-sections and individual
verticals as well as estimates of the measurement uncertainty is found in
Chapter 6.

Survey Report 5, Phase | Summary and conclusion Page-2.3
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Suspended sediment measurement

The number of verticals applied to each cross-section, the suspended
sediment concentration range and the total suspended sediment transport
based on all point current and sediment measurements and an average
bathymetry is listed in Table 2.3 for each routine gauging.

Location and date of Number | Concentra- Average
manual current and sediment of tion range | suspended
profiling verticals sediment
transport
L mg/1 kg/s
Bahadurabad, left main 7 60 - 227 438
channel, January 14, 1993
Bahadurabad, right main 6 83 - 233 159
channel, 15 to 16 January
1993
Bahadurabad, right main 5 49 - 237 108
channel, February 13, 1993
Bahadurabad, left main 8 29 - 283 419
channel, February 15, 1993
Bahadurabad, right main 5 52 - 115 79
channel, March 13, 1993
Bahadurabad, left main 9 30 - 632 343
channel, March 15, 1993

Table 2.3 Suspended sediment concentration range and transport for
all routine manual current and suspended sediment
profilings performed from October 1992 to May 1993.

A description of cross-sections, estimates of measurement uncertainty and

plots of suspended sediment profiles are found in Chapter 6 and Annexure
3.

Andreasen settling tube determination of grain size distribution from the
lowest sampling level in each vertical have been performed. The sectional
average value u(Ds) and the standard deviation o(Ds,) of the mean grain
diameter Ds, in each routine gauging cross-section is listed in Table 2.4.

Survey Report 5, Phase 1 Summary and conclusion Page-2.4
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Location and date of manual | Suspended sediment

current and sediment grain size analysis
profiling

F’-(DSU) U(Dﬁu)

mm mm

Bahadurabad, left main - -
channel, January 14, 1993
Bahadurabad, right main 0.043 0.015
channel, 15 to 16 January
1993
Bahadurabad, right main 0.046 0.023
channel, February 13, 1993
Bahadurabad, left main 0.046 0.018
channel, 15 to 16 February
1993
Bahadurabad, right main 0.038 0.019
channel, March 13, 1993 i
Bahadurabad, left main 0.044 0.026
channel, March 15, 1993

Table 2.4 Sectional average and standard deviation of D, based on
suspended sediment profilings performed from October
1992 to May 1993.

Grain size distribution curves and summary tables of Ds, D55, D5, and Dy,
are found in Annexure 4.

Survey Repont 5, Phase | Summary and conclusion Page-2.5
Dry Season 1992/1993



V£

River Survey Project FAP 24

Bed load measurement

No propagating bed-forms were detected and therefore only Helley-Smith
trap samplings were carried out in order to assess the bed load transport.

The number of Helley-Smith samples from each cross-section, the
sectional average bed load transport range and the estimated total main
channel bed load transport is listed in Table 2.5 for each routine gauging.

Location and date of Number Bed load Bed load
Helley-Smith sampling of transport transport
Helley- range
Smith
samples g/m/s kg/s
Bahadurabad, left main 6 0.55-33 4.3
channel, January 14, 1993
Bahadurabad, right main 3 0.66 - 41 2.8
channel, 15 to 16 January
1993
Bahadurabad, right main 15 0.08 - 23 1.2
channel, February 13, 1993
Bahadurabad, left main 20 0.01 - 41 5.0
channel, February 15, 1993
Bahadurabad, right main 10 0.26 - 44 1.8
channel, March 13, 1993
Bahadurabad, left main 5 0.02-0.9 0.4
channel, March 15, 1993

Table 2.5 Range of bed load transport rates and bed load transport
based on all Helley-Smith samples obtained by routine
gaugings between October 1992 and May 1993.

A description of cross-sections and individual samples is found in Chapter
6 and Annexure 5. The Helley-Smith samples exhibit a large scatter.

Survey Report 5, Phase [ Summary and conclusion Page-2.6
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Grain size distribution analysis have been performed for each Helley-Smith
sample. The sectional average value p(Ds) and the standard deviation
o(Ds,) of the Dy, mean grain diameter in each routine gauging Cross-
section 1s listed in Table 2.6.

Location and date of Helley-
Smith bed load sample

Bed load sediment
grain size analysis

#(Dsp) 0(Ds0)
mm mm

Bahadurabad, left main 0.316 0.047
channel, January 14, 1993
Bahadurabad, right main 0.282 0.007
channel, 15 to 16 January
1993
Bahadurabad, right main 0.228 0.041
channel, February 13, 1993
Bahadurabad, left main 0.251 0.067
channel, February 16, 1993
Bahadurabad, right main 0.237 0.05
channel, March 13, 1993
Bahadurabad, left main 0.195 0.06

channel, March 15, 1993

Table 2.6

Sectional average and standard deviation of Ds, based on

Helley-Smith samples obtained from October 1992 to May

1993,

Grain size distribution curves and summary tables of Ds;, Dy, and Dgs are
found in Annexure 5.

Survey Report 5, Phase |
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Bed material sampline

Grain size distribution analysis have been performed for each bed material
sample. The sectional average value u(Ds,) and the standard deviation
0(Dso) of the mean grain diameter Dy, in each routine gauging cross-
section is listed in Table 2.7.

Location and date of Bed material grain
Van Veen grab bed material | size analysis
samples
p(Dso) a(Dso)
mm mm
= T
Bahadurabad, left main - -
channel, January 14, 1993
Bahadurabad, right main - .
channel, 15 to 16 January
1993
Bahadurabad, right main 0.166 0.0025
channel, February 13, 1993
Bahadurabad, left main 0.156 0.095
channel, 15 to 16 February
1993
Bahadurabad, right main 0.059 0.061
channel, March 13, 1993
Bahadurabad, left main 0.168 0.102
channel, March 15, 1993

Table 2.7 Sectional average and standard deviation of Dy, based on
bed material samples obtained by routine gaugings between
October 1992 and May 1993.

A description of cross-sections, individual samples, grain size distributions
and summary tables of D, D5, D5, and Dy, is found in Chapter 6 and
Annexure 6. The bed material samples exhibit a large sectional scatter.

Survey Report 5, Phase 1 Summary and conclusion Page-2.8
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2.2.2 Special measurement programme

To assess the quality and compatibility of discharge data obtained by the
Bangladesh Water Development Board (BWDB) and the River Survey
Project, comparative discharge measurements have been performed at
three locations:

0 Bahadurabad
0 Hospital Ghat, Khulna
0 Bhairab Bazar

The velocity range and the average main channel discharge based on
manual current profilings obtained by BWDB are compared to transect
current measurements obtained by the River Survey Project in Table 2.8.

Location and date | Manual current Transect current
of comparative profiling measurement
discharge survey ] ] ]
Velocity | Discharge | Velocity Average

range range discharge

m/s m¥/s m/s m’/s
Zigabari channel - 2150 0-1.2 2021
in the standard
BWDB cross-
section, January
11, 1993
Zigabari, Assan- | 0-1.08 | 4257 0-1.5" | 3899
khari and Baha-
durabad channels
in the standard
BWDB cross-
section, January
11, 1993
Hospital Ghat, not yet not yet 0-1.9 see tidal
April 9, 1993 available | available graph
Bhairab Bazar, 27 | not yet not yet see tidal
to 28 April 1993 available | available graph

Confluence 800 m downstream, exclusive discharge between the river banks and the
end points of the survey line.

Table 2.8 Current velocity range and discharge based on manual

profilings and transect measurements.

Survey Report 5, Phase 1
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A more detailed description of cross-sections, individual transects, manual
profilings and calculation procedures is found in Chapter 7. The tidal
discharge variation measured by the River Survey Project at Hospital Ghat
and Bhairab Bazar is plotted in Figures 2.1 and 2.2.
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Figure 2.1  Tidal discharge variation at Hospital Ghat, Khulna,
Gorai off-take, April 9, 1993.
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Figure 2.2 Tidal discharge variation at Bhairab Bazar, Upper Meghna
river, 27 to 28 April 1993.
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