PLANNING UNIT 4

- TEESTA LEFT BANK

4.1'  Basic Data

The planmng unit is located just north west of the Kurlgram South area. It is bounded by the tallway '
line in:the eastern and northern direction and the whole southern area i$ bounded by the Teesta river,
This includes the drainage basins of the Bateswari river and the Dorasalu drainage khal and the
downstream basin of the Sati river. The planning unit is located under Lalmonirhat district, which

consists of all or part of thanas such as Kahganj, Aditmari, Hatibandha, Patgram and Lalmonirhat
Sadar. '

Basrc data of the ptanning unit is presented in Table 4.1. The gross are is 94000 ha.

The pOpu]ation in 1981 was 0.55 mtlllon Populatlon densities were below the regional average, but -
high populatton densities are found in Gangachara and Ld!momrhat thanas.

4.2  Present Agriculture, Cropping Pattern and Crop Damage
4.2.1  Soils

Agro- ecologtcally, the area of this unit falis under the north western centtal and eastern part of the
Teesta meander flood plam (agro- ecologlcal sub-regions 3a, 3b and 3d) The soils are developed in
recent and sub-recent alluvial flood plain sediments deposited by the river Teesta. The topography
of the area is gently undulating with broad ridges and shallow basm The soils are mostly sandy loams
to silt toams on ridges and silty clays on basms

4.2.2 Lrt}ppmg Patterns

| Aimost all the land in the ptannmg unit is hrghland or medium-highland, therefore croopmg patterns
are generaiiy not constrained by ﬂoods

Overall croppmg intensity in the area is 163% (based on' 1989 BBS stattsttcs) 'md tmgatton Loverage
" is only 9% Due to low irrigation coverage, the HY V boro cropped area is relatively small, and the
main dry season crop is b. aus. In the aman season, HYV t. aman is far more important than local

t. aman

Cropptng patterns by ﬂood phase are shown in T.tbie 4.2.

4 2.3 Crop Damage

; Slnce most land is htghland or medium- htghland ﬂoodmg is not a ptobiem in normal years. Most
flooding which occurs is the result of spillage through the Teesta Left Embankment and possrhly

localised drainage congestton
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Table 4.1

Thana

LALMONIRHAT
KALIGANJ

GANGACHARA

DIMLA
HATIBANDHA
PATGRAM
KAUNIA
ADITMARI

Gross Area
Nca Area

‘Total population f1981)

Flood Phase

FO {(ha}
Fl1 (ha)
F2 (ha)
F3 (ha)
F4 (ha)

Irrigation Equipment Operating

STW 81
DTW 81

- LLP 81

(ha)
(ha)

e ew

10.

21
tr
tr
21
26

tr

21

94036
82154

28333
52338
1479

irrigation Coverage (%) Yr 81

Planning Unit 4 Basic Data

Percentage in Planning Unit

17
25
44

Percentage in Thana

37
81

2

0

68
99

o

- 100

552732 Population Density @ 5.88

{per ha Gross area)

34

FO % of NCA (ha) :

F1 % of NCA (ha) : 64
F2 % of NCA (ha) : 2
F3 % of NCA {(ha) : 0
F4 % of NCA (ha) : 0
STH 89 _ 1212
DTW 89 79
LLP 8% _ 79

Irrigation Coverage (%) Yr 89 9






TABLE 4.2 CROPPING PATTERN

LAND TYPE

AMOUNT(HA)
Fo 28333
F1 52338
TOTAL 80671
F2 . 1479
F3 0
TOTAL

F4 ' ' 0
GTOYAL

82154

IRRIGATION BALANCE

HYV BORO 9243
WHEAT 0
HYV AUS

TOTAL

9243

DISTRIBUTION OF LAND BY IRRIGATION STATUS BY FLOOD PHASE

LAND TYPE

. AREA AREA
25655 28333
47104 - 52338
72759 80671

148 1479
0 0
0.

72911 82154

AUS SEASON .~

B. AUS 34978

'HYV AUS 2892

JUTE 7392

OILSEEED 278

- SPICES 288

VEGETABL 51

45878

Sub-Total

AREA
FO 2678
‘F1 5234
TOTAL 7012
F2 1331
“F3 - 0
Fa
TOTAL 9243
CROPS ON F0sF1
RAB! SEASON .
HYVBORO 7912
WHEAT 4978
POTATO 373
TOBACCO 261
PULSES 1632
OILSEED . : 0
- SPICES 288
VEGETABLES a5
SUb-'TO‘a] 15156
* CROPPING INTENSITY . 163
. CROPS ON F2 LANDS
HYV BORO o 133
| DW AMAN 191
OILSEEDS 563
PULSES 18
L.BORO 73
CROPPING INTENSITY . 142
Grand Total 133772
163

IRRIGATE NONIRRIG TOTAL - % IRRIG

10
10
90
80

AMAN SEASON

HYV TAMA 44804
L.T. AMAN 25488
VEGETABL - 15
SPICES 190
Sub-Total 70307

ANNUAL CROPS
SUGARCA
ORCHARD

Sub-Total

297

- 30

327






In the 1987 flood approximately 30% of the t. aman planted area was fully damaged, while in 1991

the corresponding figure was 4%. Damage tends to be mere severe in Lalmonirhat than in the
upstream thanas. - _

4.3  Tisheries

g_here are abou_tﬁl;’a(.}OO ha"of water areas in the planning unit p;oduéi_r_lg"about:'ioo tonnes annually.
isheries is at a critical point - river production is declining and likely to fall further since completion

of Tee§ta Barrage. The World Food Programme is supporting re-excavation of Namuria beel through
~ Food for Works. _

Fishing Sector Area (ha) | Yield (KGrha) Production
: . _ _ (mt).
Bgeis ' _ 4 450 15
Rivers - - 10,900 34 370
Flood Plains _ - 1,500 70 - 105
: Total Capture Fish: . 12434 ‘ 490
Fish Ponds: N | _ |
< Cultured | : 195 850 | 166
- Culturable 206 - 120 . 25
- - Derelict - ' S '
Total Culture Fish: 401 191
Overall Total: | 1,8 |- 681

4.4 - Infrastructure
4.4.1 Major Infrastructure and Industries

" This planning unit has 2 good road and railway communication net work. Lalmonirhat district town
located in this planning area is connected with railway network of western zone. Most of the thanas
are connected by roads and railways. ' :

There.is a 33 KV sub-station at Lalmonirhat and 33 KV transmission line passes over Kaunia,
- Lalmonirhat, Aditmari, Kaliganj, Hatibandha and Patgram Thanas. :

' .-The're"are ho major industries but a few cigarette factories are situated in this area. Lalmonirhat, the
district headguarter and the important commercial centre of northern zone lies within the project area.
' Important market and business places are Kaunia, Kaliganj, Aditmari and Hatibandha where main

commodities marketed are jute, tobacco, paddy, onionetc.. .

' 'Major ‘infrastructures in the plann:ing.-: unit’ are‘high\ﬁy, failWay and feeder r_oads. Rangpur -
" Lalmonirhat is the main road which passes along the eastern boundary of the project area. :

There is a disuséd airport at Lalmonirhat.
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The Teesta river is not navngablc for blg country crafts throughout the year as durmg dry season there
is not enough dlaught and during monsoon the velocity is very high. Small boats ply through the'year
with difficulty. The existing navigation facilities of the' ptoject area around Kaunia will not be affected

by the implementation of the Teesta left ebankment, since there is no practiced navngdm“ to connect
the Teesta and the internal river,

4.42  Infrastructure Damage

Damage in 1987 was Tk. 84 lakh and Tk. 71 lakh to BWDB and LGEB infrastructure respecti\tely.
For BWDB this was mainly along the Teesta Left Bank.

Damage to R&H roads and brldges durmg the 1988 flood was eshmated at about Tk, 10.5 lac. In the
same year it was respectwely Tk. 95 lac. In the same year it was respectively Tk. 95 lakh and Tk.
479 lakh for BWDB and LGEB. For BWDB damage occurred both along the Teesta itself, and also
inland on the Bateswari river. In the case of LGEB damage occurred in the north of the planning umt
towards the Indian border. :

4.5 Special Issues

The Teesta is an important river for both fish and bird species. Environmental monitoring is required.

4.6 Hydrology

- The plfmmng unit is bounded on the west by Teesta river which ‘doniinates the hydrology ot the area.
Two minor rivers Shamajan and Sati drain the p}annmg unit into Teesta near. Gaddimari and Kauma
reSpectwe!y

At present Teesta river is gauged at Daha Doam Kaltgan} and Kaunia for water 1evel and Kauma
Dalia-Doani for discharge. However long time data is available for Kaliganj and Kaunia only. The
mean daily maximum WL of Teesta at Kaliganj and Kaunia and dtscharge at Kaunia are given in
Table 3.3 and 3.4, Planning Unit 3.

The ramfall data of Kahganj for three htgh ramfall months are given in Table 3. 5 as a representative
station.

The morphology of the Teesta is discussed under planning unit 3.

47 Exisling FCD Ini‘rastructu,re
- 'The plannmg umt hes wnthm MPO plannmg areas 2 and 3

' The main FCD infrastructire in the unit is the Teesta left embankment whtch was built in 1 the nud— '
' i’:)’IOs togethet with the infrastructure for the Satt Nadi Scheme behmd it.

The Satt Nddi prolect area located behmd the Teesta Left Embankment has been suffermg from
flooding by the Teesta River. The flood embankment about 6.5 km long in the downstream portion
has. already dlsappeared due to. river bank ‘erosion and hence the downstream part of the area is
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affe;ted by the flood of the Teesta river, Six cross bars located in the downstream part along the
Teesta Left Embankment were washed away due to the intensive bank erosion of the Teesta river in
the 1989-90 & 1990-91 flood. One drainage regulator at Harinchura was completely damaged due to
the same reason. Now silt deposition in the channels has also created problems such as shortage of
surface water for jrrigation as well as decreases of flow capacity of the internal river.

4.3 Fiéo:ding aril_d.Draina'ge Problems

Cropping intensities are ab_out average for the region, and there is little broadcast or deépwater aman
gr_owg. F2 and F4 land forms about 2% of the total. Therefore there is not a serious and prolonged
flooding and drainage problem generally in the unit.

Crop and infrastructure damage occurs as a result of flash flooding from the Teesta, when the
embankment is subject to erosion and breaching. There is also some problems due to overland flow
from India. . _ _ s ' :
Some flood occurs in the catchment of Sati when Teesta is in high stage and consequently Sati cannot
drain out the catchment resulting in stagnation of water in the area. ' '

Main countermeasures in this planning unit’ would ‘be strengthening the left embankment and
improving. _ ' o

4.9  Options for Development

The main proposals for this unit involve sealing of Teesta Left Bank and rehabilitation of the Sati
Nadi Scheme. This was considered as an SRP project but has been dropped. It does not appear that
there are feasible solutions within Bangladesh to reducing damage due to overland flow from India.

Flood embankment along the Teesta left bank needs to be constructed, heightened or strengthened,
and river training works against the bank erosion are also needed. '

To minimize silt deposition in the Sati river which is caused by intrusion of the Teesta flood water -
therein through the breaches of the Teesta left embankment, it is suggested to construct a retired
embankment from Chandimari to Kaunia. Since the bank erosion is severe in this location provision
of bank protection works by the concrete blocks placement on the embankment is recommended.
" There are two options for rehabilitation of the Sati Nadi Scheme and treatment of the outfall of the -
Sati stream to the Teesta. The one is to keep it open and construct backwater embankment along the
Sati stream. The other is to close the outfall of the Sati stream and construct a drainage regulator

there. - _ _ . _
Option. 1 : Full CFD with the backwater embankmient of the Sati |

' Main feature of this option is to provide strengthening of Teesta left embankment and backwater
embankment along the Sati against the Teesta flood water. Drainage regulators are also proposed for
each sub-basin for inland drainage areas of e San left and right backwater ambankments.
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Option 2 : Fill CFD with Sati outfall regulator

Main feature of this dption_ is to provide strengthening of Teesta teft emhankment and Sati outfall
regulator against the Teesta flood water, '

Drainage of some areas of the basin comprising the Sati Nadi project area needs improvement. Also

the Sati river needs to be re-excavated in order to enable swift drainage and retention of water for
surface irrigation purposes.
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PLANNING UNIT §

KURIGRAM

5.1  Basic Data

The planning unit consists of the Kurigram district and Lalmonirhat thana from the Lalmonirhat
d1str1f:t. On north of the unit is India, on south the Teesta, on east the Jamuna river and on west the
Kaunia-Lalmonirhat railway.

Basic data'of the planning unit is presented in Table 5.1. The gross area is 16700 ha.

’I‘héf popu!ation in- 1981 was ::1.1'0 million.'Population densities in the 'afea are higher than for the
region as a whole (except in Razibpur) and are very high along the Teesta (Kaunia) and at the
Teesta/Brahmaputra confluence (Chilmari). '

52  Agriculture
'5.2.1 Soils -

The planning unit lies within MPO planning arcas 1, 2 and 3. Tt is covered by the Teesta Floodpiain
physiographic unit.

5.2.2 Cropping Patterns

Most of the land in the planning unit is highland or medium land, although 8% of NCA ‘is lowland.
Most of the land drea is therefore not normally subject to prolonged flooding and cropping patterns
" are not greatly constrained by floods in normal years.

Overall cropping intensity is 166% (based on BBS 1989 statistiéé) and irrigation coverage is 18%
(1989 AST) data). HYV boro is grown on most of the irrigated land, but non-irrigated b. aus is stilt
important. In the aman season, HYV T. Aman is more important than Local T. Aman,

Cropping patterns for the planning unit are shown in Table 5.1

523 Crop Damage

Since most land is highland or médium-hi_gbland, flooding is not a major problem in normal years.
However,-since:ﬂ;e'pla:ming unit is bounded by the Brahmaputra and Teesta, and is in addition cut
actoss by the Dharla and Dudhkumar River, flooding carn be serious at high river stages. In the 1987
flood approximately 33% of the t.aman planted area was fully damaged. In 1991 the corresponding

figure was 8%.

‘Most af‘ihe damage naturally tends to occur along the Brahmapun'a but in 1987 50% of the b.aman
in Kurigram thana was damaged.

m.:s.mc B 5—1 _ 3 _ - ' 131052






Table 5.1

" Thana

PIRGACHA
RAJARHAT
SUNDARGANJ
ULIPUR
NAGESWARI
KURIGRAM
FULBARI
BHURUNGAMART
KAUNIA
CHILMARI
'RAZIBPUR
LALMONTRHAT

Gross Ares (ha)

Nca Area (ha)

Total population

‘Flood Phasge :

FO

(ha) :
F1  (ha) :
F2 (ha} :
F3 “{ha) :
F4 (ha) :

Percentage in Planning Unit

(1981)

1

10
2
16
19
12
10
14
1
-5
tr
9
166612
130900
38423
81319
9597
1039
0

Irrigétion Equipment Operating :

ST 81
DTV 81
LLP 81

Irtigation Coverage (%) Yr 81

Planning Unit § Basic Data

-

210
88
a1

4
100
g
57
M
74

100

ioo
11
85

60

' Percentadge in Thana

1099125 Population Density
{per ha Gross area)
FO % of NCA {(ha) :
F1 % of NCA (ha) :
F2 % of NCA (ha} :
F3 % of NCA (ha) :
F4 % of NCA (ha} :
C STW 89
DTW 89
LLP 89

Irrigétibn Coverage (%) Yr B89

29
62

L o |

4444
251
127

i8






TABLE 5.2 CROPPING PATTERN

LAND TYPE
Fo

F1

TOTAL

F2

F3

TOTAL

F4
GTOYAL

38423
81319
119742
9597
1039

0

AMOUNT(HA)

130900

IRRIGATION BALANCE

DISTRIBUTION OF LAND BY IRRIGATION STATUS BY FLOOD PHASE

LANDTYPE

FO

F1
TOTAL
F2

3

F4
TOTAL

CROPS ON F0+F1
- AABI SEASON
HYV BORO
WHEAT
POTATO
TOBACCO
PULSES
OILSEED
SPICES.
VEGETABLES
Sub-total
Total
CROPPING INTENSITY

CROPS ON F2 LANDS

'HYV BORO
DWAMAN
PULSES
JUTE
Total - -

CROPPING INTENSITY
* CROPS ON F3 LAND
HYV BORO

LOCAL BORO
0.W,AMAN

Total -

CROPPING INTENSITY

Grand Totat
CACPPING INTENSITY

2574
13011
15585
7198
779

23562

15052
11707
1433
602
1737
848
579

.53
32010

AREA AREA
35849 38423
68308 81319

104157 119742
2399 ;9597
260 1039

0

107338 130900

AUS SEASON

B.AUS 36101

HYV AUS 4242

JUTE 20454

OILSEEED a7

SPICES 579

VEGETABL 76

-Sub-Total 61869

203220

170

7198 -

1947

1168
2273
- 12586

131

731

308
183

- 1222 §

118

217028

166

IRRIGATE "NONIFIRIG TOTAL % IRRIG
AREA

HYV BORO 22981
WHEAT 0
HYV AUS 581
TOTAL 23562

7

16

13

75

75

. AMAN SEASON

HYV TAMA 66463
L.T. AMAN 42042
VEGETABL 23
SPICES 382
Sub-Total 108528

ANNUAL CROPS -
“SUGARCA
ORCHARD

Sub-Tetal

760 -

54

Bi4 -






53 Fisheries

;’here are ‘about 18500 ha of water area in the unit, producing about 2000 tonnes of fish annually.
DRS, BARC, PEP/IDP, Terre des Hemmes and CARE are active in the unit mainly working on fish

pond and:some beel developments, in association with DOF under the Fisheries Management Policy
arrangements.

Fishing Sector Area (ha) | Yield (KG/ha) | Production
) {mt)
Beels | 2950 450 530
Rivers . - 5400 34 430
Flood Plains _ . 9500 70 650
Total Capture Fish: 17850 | 1610
Fish Ponds: 244 950 X
= Cultured 179 450 | 80
- Culturable ' 367 _ 160 60
- Derelict ? : :
Total Culture Fish: 790 | 372
Overall Total: o | 18640 | 1982

5.4  Infrastructure
- 5.4.1 Major Infrastructure and Industry

" The main infrastructure in the planning unit are the Kaunia-Kurigram road and railway. There are
-also district roads from Kurigram to Bhurungamari, and from Kurigram to Ulipur and Chilmari.

“There are no major industries in the planning unit,

. " 5.42 Infrastructure Damage

n 1987 there was damage to BWDB infrastructure of Tk. 436 lakh, and to LGEB infrastructure of
“Tk. 86 lakh. For BWDB this was mainly along the Brahmaputra embankment, particularly between
_the Dharla and Dudhkumar rivers, and also to the Dharla embankments.

. In 1§88 BWDB récdrded damage .was"T_k. 1423 lakh, while for LGEB it was Tk. 157 lakh. The high
~ cost for BWDB was again due to extensive damage to the main river embankments, particularly along
" the Dharla near Kurigram. The LGEB damage in 1988 was spread throughout the planning unit.

K Darﬁage to R&H roads and Bridges during the -1983 flood was '_estimated at Tk. 125 lakh.

T 2 ' - ' T
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5.5 Special Issués

A feamblhty study for FCD works for the whole area was complete(i in 1969 and unplementatmn of
the main river embankment and other works were commenced in 1973, 'The main works are
substanttal!y complete but follow-up studles in both the north and south units have been funded by
JICA. A feasibility su;dy for the south unit is on-going in late 1992.

5.6 Hydrology and Morphol(ig)"

The planmng unit is bounded by the Brahmapulra in the east and Teesta river in the west Dharld and
.Dudhkumar are two importarit rivers which drain the rainfatl of the planning unit. The catchment of
these rivers however extend into Indian terrltory in the upstream.

Discharge and water level data for rcpresentatwe Sldl[OﬂS in the planmng unit are glven in Table 5.3

and 5.4

Rainfall data for Kurigram within the planning unit are given in Table 5.5

8PUS.DOC

Table 5.3 Max Mean Daily Discharges (m®/s)
Juty August " September
12 1120 | 1e87 | 1988 |12 120 | 1087.) toss | 12 [ 120 | 1987 | 1988
Pateswari | 2125 | 6257 ) NA | NA 1986 | 6740 | NA | NA 1827 | 4662 | Na NA
(Dudhkumar) :
Kurigeam 2046 | 4275 | 2360 | 2620 ] 1178 | 6448 | 7600 | 4960 | 1719 | 3034 | 1730 | 2990
(Dhacla) ' C
Table 5.4 Max Mean Daily Water Levels {(m PWD)
July Augﬁsl September
12 20 | tssr | orese 12 120 §aos7 | woss |z | 120 | 197 | 1988
Peteswari g064 | 3020 | 2950 { 290.94 [ 29.50 | 30.4¢ [ 30.31 { 30.68 | 29.23 { 3059 { 2b.40 10.50
(Dﬁdhkﬁnlar) ' ]
Kurigram %39 | 2692 | NA 2668 | 2606 | 2704 | ma | 2735 | 2589 | 2680 | Ma 26.64
{Dharla)
Tablé 5.5 Rainfall (mm/month)
) July Aﬁgus! September
o {rao ez tese |tz bwao | aosr | rsas { r2 [ wae | resy | iems
Kurlgran s3 |orr | em 66 | 252 o8 | 60r | 702 [3so | et | 3n2 33
5'3 .i3ll()f9’2







5.7 Existing FCD Development.

Existing FCD develppment' in the planning unit consists of Kurigram Town protection and Kurigram
North and South units. All these are covered by on-going projects and are discussed below in Section

5.9, options for development. "

5.8 Flooding and Drainage Problems

Cropping intensities are about average for the region. During the kharif season the main crop grown
is transplanted rather than deepwater or broadeast aman, so that prolonged and deep flooding is not
generally a serious probiem throughout the planning unit. However, statistics shows that 8% of the
unit is F2-F4 |and, which is higher than for other units within the upper reaches. The area is also
suffering from drainage congestion due to long-lasting high river-stages and insufficient carrying
capacities of drainage channel. Problems from erosion, breaches and spills from the major rivers are
also a major problem. Erosion is a particular problem round Kurigram town itself.

* This unit is included in the eastward basins of the Teesta. Basic flooding characteristics are the same
- with the others in the:eastward basins of the Teesta. But the difference of this unit from other unit
in the basins eastward of the Teesta is that this unit is influenced by the long-lasting high flow of the
Brahmaputra, and hence the backwater in the Dudhkumar, Dharla and Teesta. In addition this unit
is suffering from serious erosion on the right bank of the Dharla and Brahmaputra, and the left bank
of Teesta.. Erosion is the main reason of breaches of flood embankment.

59  Development Options

The north it is located just upstream of the confluence of the Brahmaputra and Dharla, The south
unit is located just upstream of the confluence of the Brahmaputra and Teesta. Accordingly flood -
_-protection schemes in this planning unit will not cause any adverse effect to other areas in terms of -
flood discharge or river stage. Therefore full controlled flooding and drainage development can be
applied to this planning unit. :

Kurigram North Unit

" A feasibility study for the North Unit was commissioned by JICA and the report was completed in
~ QOctober 1990. This report is awaiting implementation. The proposed development covers a gross area
of 42,800 ha and a cultivable area of 35,100 ha. The project aims to increase productivity by
improving drainage but, in- particular, increasing irrigation. It also includes road - network
improvement and agricultural storage and support services strengthening. Approximately 80 % of the
main river embankment in the north unit area is already completed. The 1990 report proposed
cémpletion of the remainder, together with necessary repairs to the existing embankment, and
' drainége pumping at the tail section, Irrigation water is to be supplied mainly from the Dudhkurr_l_ar'
- (the Dharla being committed for Kurigram South Unit). Two pump stations are proposed, of capacity
* 42 and 5 m3/s, the downstream one being reversible. Forecast cropping patterns are based largely
on boro; and t.aus/aman. ‘Increased rice production is forecast at 45,360 t. :

5-4 o : . e
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Kurigram South Unit

In 1991, a feasnblhry study for the Sonth Unit was started by JICA independently and is scheduled
to be completed in 1993. Most of the basic FCD facilities were completed during 1973-1984 based
on the smdy conducted in 1969/71, and the existing flood embankment is functioning, though some
rf'.habmtanon works are required. proposes some alternatives on flood control component, drainage
improvement component and irrigation development componﬁnt_

The basic concepts on which flood plannmg is based are

- orily rehabilitation works of the existing,FCD-faciiities are mainly considered,
because the large scale river protection works are not economically feasible;

- drainage congestion should be improved as much as possible to the extent that the
investment can be justifiable,

The study has beér_a making extensive use of the findings of FAP12 and other FAP supporting studies
and its conclusions are expected to be broadly in line with FAP philosophy.

Kungmm Town Prareman

Other than the above, Kungram town is covered bv the Secondary Towns Integrated Flood Protection
by FAP-9A. Draft Final Report of FAP-9A was issued in February 1992, According to the report, -
the following works are proposed as FCD components:

- construction of some 1,000 m of bank revetment works;
- construction of two new groynes,
- extension and rehabilitation of the existing groyne;
- localised repairs to the flood embankment;
- rehabilitation, eniargement and extension of the surface water drainage system .

55 s
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PLANNING UNIT ¢

UPPER KARATOYA BASIN

6.1 Basic Data

The planmng unit consists of most of Nilphamari and Rangpur districts and 2 part of the Ga;bandha
district. On the north of the unit is India; on east, the Alai, the Ghaghot and the Buri Teesta river;

onlsouth the Katakhali river and the Gobmdgan;-DeogaowH:lh road; on west the Pdrbaupur-Saldpur
railway.

Basic data of the planning unit is presented in Tabie 6.1. The gross area is 380000 fla.

’I‘he.a= population in 1_981 was 2.58 n}illir;)n. Population dénsities are slightly above the é\r_eragé'for the
. region as a whole. They are highest in the partly urbanized thanas of Rangpur and Saidpur, and
_ low_est in the more isolated thanas in the middle of the unit.

62  Agriculture
62.1 Soils

The planning unit is covered by the Teesta flood plain physiographic unit with a small péu't of the
Barind tract in the south-east.

- 6.2.2 Croppmg Palterns

Almost all the land in the planning umt is hlghland or medlum-hlghiand and therefore cropping
patterns are generally not constramecl by floods.

Overall croppmg intensity is 155% (based on 1989 BBS' statistics) and 1rr1gat10n coverage is 19%
HYV boro is grown on most ‘of the irrigated land. The other main dry season foodgrain crops are b.
aus and wheat, Jute is- quite wsdespread and locally important crops are tobacco, potato and
sugarcane: In the aman season HYV t. aman is more important than local t.aman.

Cropping patterns for the planﬁing unit are shown in Table 6.2.

6 2.3 - Crop Damage

Since most land is hlghland or medlum-hlghland major flood damage is not expected in normal years.
In the 1987 floods 28% of the planted area of aman crops was fully damaged, and in 1991 the
corresponding figure was 12%. Most of this flooding resulted from spiliage from the Karatoya River
and some drainage congestion. Spillage from the Karatoya is partly due to spillage from the Teesta

entermg the Karatoya River upstream

The thanas ‘which are most serlousiy affected are those at the downstream end, such as Gobmdaganj
* and Palashbari.
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Table 6.1 Planning Unit 6 Basic Data

Thana Percentage in Planning Unit  Percentage in Thana
PIRGACHA ' - o
PALASHBARI 5 _ 100
NILPHAMARY : 6 57
PIRGANJ | 11 100
SADULLAPUR _ 4 - 79
FULCHHARY ' ty . 5
BADARGANJ 3 100
DIMLA tr 1
MITHAPUKUR ' 13 100
GANGACHARA tr _ 8
TARAGANJ 4 100
GOBINDHAGANJ 4 31
DOMAR 4 62
HAKIMPUR 1 46
KISHOREGANJ 3 ‘51
PARBATIPUR 5 42
SUNDARGANJ tr 0
NOWABGANJ 9 100
SAGHATTA 1 20
FULBARI tr 4
RANGPUR 4 46
GAIBANDHA 4 .41
JALDHAKA 5 64
GHORAGHAT 3 86
SAIDPUR 3 81
BIRAMPUR 2 38
Grossg Area (ha) : 379803
Nca Area {ha) : 345452
- Total population {1981) : 2578777 Population Density : 6.79
. (per ha Gross area)
Flood Phase 1
FO (ha) : 132718 FO % of NCA (ha) : 38
F1 (ha) : 199774 F1 % Of NCA (ha) : 58
F2  (ha) : 8943 F2 % of NCA (ha) : 3
F3  (ha) . : 3744 F3 % of NCA (ha) : 1
F4  (haj H 277 F4 % of NCA (ha) : 0
Irrigation Equipment Operating :
gTW 81 423 - sTWw 89 o _ 9176
DTW 81 559 DTW_ 89 : . : - 1280
LLP 81 419 LLP €9 = | 402

Irrigation Covérage'(%) Yr 81 : 5 Irrigation Coverage (%) Yr 89 19






TABLE 6.2 CROPPING PATTERN

LAND TYPE

AMOUNT{HA)

#o 132718

1 199774

TOTAL 332492

F2 8943
“F3 . a744

TOTAL

F4 277

GTOYAL 345452

IRRIGATION BALANGE

HYV BORO. §8236
WHEAT 0
HYV AUS o
TOTAL 68236

. DISTRIBUTION OF LAND BY |RRIGATION STATUS BY FLOOD PHASE

' CROFPING INTENSITY

% IARIG

15
25
18
€0
75

© AMAN SEASON

HYV TAMA:
L.T. AMAN
VEGETABL
SPICES

-

NONIRRIG TOTAL
AFIEA "AREA
113088 132718
159819 199774
272907 432492
3130 8943
906 3744
277
277216 245452
AUS SEASON .
B. AUS 64402
HYV AUS 12338
JUTE " 32645 .
OILSEEED 108
SPICES 3698
VEGETABL 566
Sub-Total 113757

156

0.

LAND TYPE IRRIGATE
' AREA
Fo 19630
F1 39955
TOTAL 59585
F2 5813 '
F3 2838
F4
TOTAL 58236
CROPS ON FO+F1
RABI SEASON :
‘HYV BORO ‘59585
WHEAT 36176
POTATO 9391
 TOBACCO' 8788
PULSES 12092
OILSEED 2204
SPICES 3698
VEGETABLES | 326
Sub-Total 132331
Total 520169
CROPPING INTENSITY
" CROPS ON F2 LANDS
HYV BORO 5813
DW AMAN 1212
. PULSES 1344
JUTE 3265
"L.BORO 0
Total: . .. 11633
" CROPPING INTENSITY 130
CROPS ON F3 LAND e
'HYVBORO = 2838
LOCAL BORO 559
. D.W.AMAN 1057
" PULSES - :
“Total - o - 4454
CROPRING INTENSITY 19
Grand Tolal 536257

'155_

Sub-Total

ANNUAL CROPS

144337 - SUGARCA

119780 ORCHARD
398
2441

264513 Sub-Total

9310
259

9569






‘6.3 Fisheries

' ‘I’her.e are about 16500 ha of water area in the planning unit, yiéldfng' 4000 tonnes annﬁélly. There
| ;s said to be an acute shortage of fingerlings in the area, which can absorb up to 300 million. The .
arge ODA funded Parbatipur Fisheries Project is located in this planning tinit and will greatly ease

the §h0rtfall, BRAC is supporting a paddy/fish culture pilot project. Several other NGOs support
fishing groups

Fishing Sector Area (ha) Yield (KG/ha) Production
' ' (mt)
Beels - 2200 | . 450 |. 990
Rivers 2050 . 70 - 143
Flood Plains . | 8500 6 | 578
" Total Capture Fish: 13150 . 171t
Fish Ponds: | |
- Cultured - | 2007 950 1907
- Culturable 598 - 450 : 269
- Derelict _ 679 : 120 81
Total Culture Fish; - 3284 e 2057
Overall Total: - 16434 | . 3968

6.4 Infrastructure

6.4.1 Major Infrastructure and Industries
The main roads in the unit are the Bogra - Rangpur highway, the Palashbari-Gaibandha road, the
Gobindaganj - Dinajpur road and the Rangpur - Dinajpur road.

The area has two raitway links i.e. Iswétdi - Parbatipur and Dinajpur - Rangpur line. .

- Tobacco is an important crop in the planning unit, and there are many tobacco factories.

6.4.2 Flood Damage to Infrastructure

In 1987 damage was estimated at Tk. 99 lakb and Tk. 168 lakh to BWDB and LGEB infrastructure
respectively. For BWDB this was mainly located round Badarganj and also in the area between
Palashbari and Gaibandha. ' : | |
In 1988 BWDB infrastructure was damaged to the tune of Tk. 148 lakh. This was again round
 Badarganj, along the Ghagot and as the downstream end of the Karaoya near Gobindaganj. Damage
o L@'mmme wés'mﬁmate_d at Tk. 616 lakh, mainly Joca=d round N‘ﬁphmm Badarganj
and Gobindaganj. o S :

The 1988 floods caused an estimated Tk. 1976 lakh damage to R&H roads and bridges.
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6.5  Special Issues

The 'Planning un‘it_'is mostly within the area of the Teesta barrage project. Proposals therefore for
floo_.dl_ng anq d.ran?age within the planning unit must be integrated with these for the Teesta Irrigation
PrOcht. This is discussed further in Section 6.7.

The area between the Bogra-Rangpur road and the Ghaghot includes an extensive area of beels which
are an important location for minor fish species. Any proposed interventions must take this into
account. '

6_.6 Hydrology and Morphology
Karatoya, Jamtlneswarj, Chikli, Ghagot are the major rivers in the planning unit.

Hydrological and rainfall data are g‘weﬁ in Table 6.3 to 6.5.

Table 6.3 Max Mean Daily I_)isch:‘:lrges (m’fs)

Juty . .Al.lg;ust - St':p.lembér
12 [ 120 | w087 | 1oss | 12 | 120 | wes7 | 1oss | 12 | 20 | 4987 | 1988
Barshata {256 {930 [ NA [ NA fas {59 [ nA [ wNA [z [el3 [ NA | na
{famuneswari} )
Nijbari 120 [263 [ na [ na 08 L ss Pna [ Na o [ses | Na | ma
[ (ChikTi) : '

Tahle 6.4 Max Meanr Daily Water Levels (m PWD)

.!_ui}' . h August - _ Scptember
1:2 1:20 ‘1987 1988 | 12 1:20 1957 | 1o88 1:2 1:20 - | 1987 1988
Badaiganj sisz | oaos | osase | o3es2 | 3no2 | 3267 | 3275 ) 32.88 | 3070 | 3190 | 3065 | 3139
{Karatays) } | .
Nijbari s | 3154 | - 3575 | 3620 | 3160 | - 37.65 1 3643 | 3707} & | 3654
{Chikl) . ' : .

Table 6.5  Rainfall (nm/month)

: i . I- i T Augmt V . Scplcni:bcr
_ 1:2_: i | oaewr wss | 12 Lo | owm | iom ez o | iesr | 1ess
Mithopukir | 499 e | 1ze0 1sto | 2es | 7er {sza fesr. | sos | evs | ass | s
Bada:gmj 461 869 %97 359, _280" t_itm' 760 si7 {asm sz | e 389
Prgdogra - | 477 Ten lenw {3 |2 Jor e |05 | om0 | sos | 38 218
6-3 | ST Qiobee 21, 1993
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The civer Karatoya originates in Dinajpur, the Jamuneswari and Chikli river are the tributaries. The

catchment of these rivers are mostly within Bangladesh. The Karatoya river was originally flowing
ClUS.e: to Bogra town. In 1940 a closure was built to protect Bogra town from flooding and
subse':quentl]‘( a man made canal was excavated to connect Karatoya river with Alai river near
Mohimag(lm!,‘ t_he man made canat is known as Katakbiali river. From Mohimagonj the river is known
as Bangali river which ultimately falls:in Hurasagar river. The Karatoya is a meander river but with
a very steep slope at the upstream section. The average bed slope at the upstream is about 0.0003.
The bed width of the Karatoya at Badarganj is about 100 m and depth of flow at this reach is about

7.0 m. The river Karatoya has comparatively mild slope from Nawabgonj to Mohimagonj which is’

about 0.000134. The average bed width of Karatoya is about 200 m to 300 m and the flow depth is
about 5.0 m to 6.0 m. However near Katakhali bridge (man made Khal) the river attains a depth of
14 m, it may be mentioned that at the bridge site two spur dykes were built for controlling the river.
It is also reported that the Upper Karatoya river is eroding its bank at Badarganj. However, there is
no other important town or structure which are presently under threat. The river receives flood flows
through spillage from the river Teesta during high flood; sediment movement also takes place causing
some changes in morphologic characteristics. -

6.7 Existing FCD Infrastructure

The planning unit is mainly within MPO planning areas 4 and 5.

Teesta Project

The Teesta Project was originally identified in 1940 and was the subject of detailed feasibility studies
during the 1960s, Construction of the Teesta Right Embankment then took place, followed by the
construction of the barrage on the Teesta, which was completed in 1990. Construction of the main
and distribution system for the upper part of the project area is now under way and is scheduled for
completion by 1995. - -

It is currently estimated that the irrigable area of the p:'roje_c't is about 315000 ha with a fir'st._ i)hase of.

“about 182000 ha. Tt is primarily intended to increase agricultural production through the supply of
supplementary irrigation water during the monsoon. However, it will also have a beneficial effect on
flooding and drainage in the region, through the protection provided by the distribution and drainage
disposal network. The drainage system is currently being modelied at SWMC. 7 existing river
systems are proposed for drainage of the Teesta project, as follows:

- Buri-Teesta system
- _Ghagot system
- Karatoya-Bangali system
- Kharkharia system
- “Tulshiganga system
- Nagor system
- - 0Id Karatoya system

~ The most important lihk-betWe'eﬁ the project and the Regional'Water Plan would be .thrc')ugh the

Interceptor Drain, if it were to be constructed. The proposed Interceptor alignments- cut the Teesta
main canals and distribution system. This not only requires that crossing structures be provided, but

also raises the possibility that the drain could be used as a source of additional supplementary water -
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i‘_‘m}g th_e dry season. However, this could only be done by abstracting water from rivers such as the
\tral which are already short of water at this time, and thus depriving downstream users of customary
rights to the water. It is thus unlikely that this could be seen as a major benefit for the Interceptor,

_An additiqnal Ii_nkage't?etween the Teesta 'p'r_bjec’t and the NWRS is through the proposals- for
stre-,ngtt_lenmg and rehabilitating the Teesta embankment upstream of Kaunia under planning unit 3. -
This will provide protection for part of the Teesta project area.

Karatoya FCD Project

I?-aratqya Flood Control Project is an on-going project of EIP situated on the left bank of the Karatoya.
river, The gross area of the project is about 10,400 ha.

Embanknients are planned along Karatoya from Katakhali bridge on Bogra road to Ghoraghat and
along Akhira river left bank of Akhira river from Ghoraghat to Ekbarpur. For drainage improvement
“a number of sluices are planned. The scheme also provide irrigation inlet for agricultire. The Akhira.
river will be re-excavated under desilting program. '

6.8  Flooding and Drainage Problems

The GIS.S_t'atistic's presented in Table 6.1 shows that there is effectively no F2-F4 land within the
planning unit. This would indicate-that there are few areas where prolonged and deep flooding
regularly occurs. o ' .

Cropping intensities are around 150%, so that some increase may be possibie, but the proportions of
transplanted aman grown are also high, so that flooding may not be an important constraint to
production. _ o : -

Infrastructure damage ‘in 1987 and 1988 appears to be fairly widely distributed throughout the
planning unit. Significant damage was found near Badarganj, reportediy caused by flows in the Chikli
river. Serious flooding occurred during September 1991 when a cut was made on the right-bank of
the Upper Karatoya at its downstream end to relieve problems upstream. In general infrastructure and -
© crop damage has been relatively severe in the downstream reaches of the Upper Karatoya.

A comparison of NAM-genérated discharges ahtl_ conveyance capacity for the Upper Karatoya
confirms that upstream of Siraj, conveyance capacities are generally sufficient. Downstream this is
‘ot the case and some flooding may occur, particularly just upstream of the Katakhali,

6.9  Options for De#el_(;pmént

‘The main rivers in this planning unit are the Karatoya, Jamuneswari, and Chikli. The Jamuneswari,
and Chikli are tributaries of the Karatoya. The catchment of the rivers in the planning unit lies mostly
within Bangladesh. However, spillages from the Teesta river in India flow overland and augment the
" river discharges. It is assumed that th_is augmentation will continue as at present..

c 0-5 : T Ocober 11, 1992
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The flooding in this planning unit is quite extensive in terms of crop damage and human discomfort,
especially when augmented by Teesta flows. However, CFD responses would increase downstream
discharges. Consideration was given to providing off-stream flood retention in the upstream reaches
but this was found to he impractical and not considered further. Increased downstream discharges
should be drained directly to the Jamuna through the shortened interceptor known as the "Bangali
Floodway" if the principle of avoiding increased downstream disbenefits is to be adhered to. Thus
- the main aption under consideration for-this unit is full CFD of Upper Karatoya and “Alai, with the

Bangali floodway. CFD developments along the Upper Karatoya would also reduce flood damage due
to overland flow on its right bank.

Some developments along the Karatoya are under 1mplementat10n by EIP through the Upper Karatoya
. pm;ect_
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PLANNING UNIT 7

GAIBANDHA

Planning Unit 7 is fully described in the Gaibandha Improvement Project main report, Volume § .
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PLANNING UNIT 8

MIDDLE BANGALI BASIN

8.1  Basic Data

The planmng unit is bordered by the Katakhali - A!al Nadt to the north whllst the west is identified
by the Rangpur Bogra - Nagarbari highway from Gobindaganj to Kumajpur via Shibganj including
. the catchment area of the old Karatoya river basin. The unit is bounded by the BRE along the eastern
side from Gaibandha to Sirajganj including Sonail embankment scheme and also by the road from
Serajgonj to Bogra Nagarban highway along the southern direction that includes Ichamoti river basin.
Basic d'ata of the-;il'anning" unit is presented in Table 1.1. The gross area is 225,000 ha.

~ In 1981 the populatlon was 1.74 million. Population densmes are swmhcamiy above the regxonal
_ average and tend to be higher adjacent to the Brahmaputra river than elsewhere.

8.2  Agriculture

8.2.1 Soils’

The planning unit lies in .the Teesta and Karatoya/Bangali floodplains.

These are meander fioodﬁiains which when in flood deposit materials to such a height that the banks
break spilling water onto adjacent land, Because of the meander they erode the outside banks of bends

resultmg in curved ridges saucer-shaped basms and abandoned channels.

The Teesta Floodplam is composed of mixed silt and clay deposit and floods deeply in severe
' COﬂdltiOﬂS : .

. The Karatoya/Bangali on the other hand is a complex geomorphological S:fuétur;a of silts o'n the ridges
and clays-'in the basins. In severe conditions these basins hold large amounts of tloodwater.
_8 2.2 Croppmg Patterns

Over 80% of the land area is hlghland or medium—hlghland and 18% lowland. The cropping pattern,
- particularly in the southern part of the plannmg unit is theretore constrained by tloods. '

- Overa!i c.roppmg mtensxty is 158% based on 1989 BBS statistics, and trr:gat:on coverage is relatwely
‘Thigh at 38% of NCA. Most of this irrigated area is used to grow HYV boro, which is by far the main
dry season crop In the aman season, HYV t. aman is far more important than local t. aman.

' Croppmg patterns for the area are shown in Tab!e 8.1
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Table 8.1 Planning Unit.s Bagic Data

Thana Percentage in Planning Unit Percentage in Thana
FULCHHARI 3 19
- KAZIPUR 13 78
SHIBGANJ 4 32
RAIGANJ . 4 38
KAMARKANDA 1 14
GOBINDHAGANJ 8 37
SARIAKANDI 9 50
SIRAJGANJT 8 60
SONATALA 5 9s
SAGHATTA 7 65
ULLAPARA tr . 4]
SHERPUR . 5 40
BOGRA ’ 10 : 56
DHUNAT 11 : 100
GAIBANDHA = tr _ _ 1
" GABTALI : 11 ‘ ' 100
Gross Area (ha) 225431
Nca Area thay =+ - . 191642
Total population (1981) : 1736323 Population Density : 7.70

{per ha Gross area)

' Flood Phase

66798 FO % of NCA (ha)

FO (ha) : _ % | a) : s
F1  {ha) : - 89116 - Fl % of NCA (ha} : 47
F2. (ha) : 127376 . F2 % of NCA (ha) : 14
~ F3 - (ha) . 8341 F3 % of Nca (ha) 4
“ F4 (ha) : 9 F4 % of NCA (ha) : 0
Irrigation Equipment Operating :
sTW 81 : 2134 sSTW 89 : 14095
“DTW 81 243 DTW 89 B 656

LLP 81 : 419 LLP 89 - o 351

Irrigaﬁion Coverage (%) Yr 81 g Irrigation Coverage (%) Yr 89 I3






TABLE 8.2 CROPPING PATTERN

LAND TYPE

AMOUNT(HA)

CFO - 66798
F1 _ " B9t16
TOTAL 156914
F2 27376
E3 T 8341

- TOTAL : :
F4 ... ' : ]
GTOYAL 191642

IRRIGATION BALANCE

HYVBORO . 80920 .
WHEAT 0
HYV AUS _ 0
TOTAL 80920

DISTRIBUTION OF LAND BY IF{ﬂiGATlON STATUS BY FLOOD PHASE

LAND TYPE IRRIGATE
AHEA

Fo 14932
F1° 40102
TOTAL © 55084
F2 19163
F3:. " 6673
F4 :
TOTAL . 80920

- CROPS ON FO+F1

© BABI SEASON .

" HYV BORO 55084
WHEAT 18972
POTATO 3192
TOBACCO 3192

7 PULSES - .. 3644

. OILSEED 0

. ' SPICES : . 4392

' VEGETABLES - 157
Sub-Total 88633
Total - 259986

_ CROPPING fNTENsm': 167
CROPS ON F2 LANDS _ .

HYV BORO'. 19163
DW AMAN . 2936
OILSEED -.3061
‘PULSES 3644
JUTE ... b798
~LBORO . S0

_ Total - 34602

" CROPPING INTENSITY 126
CHOPS QN F3 L"AND-
"HYVBORO . . 6673
" LOCAL BORO - 1083
D.W.AMAN S
PULSES -0
Tolal . : 9008
CROPPING INTENSITY- ' 108
Gand- Total 303596
CROPPING INTENSI‘{Y 158

NONIRRIG TOTAL
_ AREA AREA
51816 66798,
© 49014 89116
100830 155914
8213 . 27376
1668 8341
. 9
110722 191642
AUS SEASON _
B. AUS 27562
HYV AUS 2294
JUTE 13529
OILSEEED 1508
SPICES 4392
VEGETABL 224
Sub-Toial - 49509

1262

% IRRIG

P2
45
35
70
80

AMAN SEASON

HYV TAMA 80224
LT AMAN - 38421
VEGETABL G7

_SPICES 2899
Sub-Tolat 118712

ANNUAL CROPS
SUGARGA
ORCHARD -

Sub-Total

2992
140

3132






8.2.3 Crop Damage

Since the majority of land is highland or medium-highland, crop damage would be expected to be
relatively low in normal years. However, the impact of flood waters through breaches in the BRE is
serious in this area. Crop damage is therefore serious in high flood years and is about evenly
dlstributed through the planning unit, depending on ‘where breaches occur in a particular year,

 In the. 1987 flood 47% of the. planted area of -aman crops was fully damaged and in 1991 the
corresponding ﬁgute was 26%. '

8.3 | Fisherles

There are about 27000 ha of water bodles in the planning unit, yield about 2000 tonnes annually

- However, this was a difficult area m which to obtain reliable data and FAP? estimates based on field

mqumes have had to be used in casés. The Grameen Bank is supporting nearly lOO ﬁshmg groups
in fish culture dctivities. : :

Fishing Sector . Area (ha) | Yield (KG/ha) Production
| . L | - | (mt)
Beels - IR Bttt a0 | s
Rivers - o | 13250 | 40 530
Flood Plains : : . 10000 70 700

Total Capture Fish: 24430 : 1760
Fish Ponds: | 1105 850 939
-~ Cultured . 1565 o180 | 282
- Culturable ' ' - B
- Derelict.
Total Cultwre Fish: 10 | 1221
Overall Total: . 27100 | |l 2081

8.4  Infrastructure
8.4, 1 Major Infr'a'strncture and Industries

_There are a number of 1mportant roads s:tuated in the area. The main one is the national highway,
"+ Nagarbari-Bogra-Rangpur. There are also important national -roads, including the Sirajganj and the

'Bogra-Sanakandl road.
: Apart from above roads Fulchan - Bogra ra1lway line is snuated in thls area.

The area has large number of handloom cottage :ndustnes whleh creates employment opportumty to
~ the poor people of the area. _

There is a sugar m:ll at Moh:maganj, in the north of the planmng umt
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8.4.2 lpfmsti'ut‘tﬂre Da'mage

In 1987 damage to LGEB infrastructure was estimated at Tk. 56 lakh, while there was 1o record of
damage to BWDB infrastructure.,

In 1988 damage to BWDB infrastructure was Tk. 8426 lakh, In the case of BWDB this damage was
located along the: BRE, patticularly in the. north between Manos and Shaghata and in the south

between Kazipur and Sirajganj. Damage also occurred along the Nuruller Beel embankment, on the -
- right bank of the Katakhali. The damaged LGEB infrastructure tended to be in the north of the

planning unit, including Gobindaganj, Shaghata, Bogra and Gabtola. : :

- Infrastructure damage in this planning unit during the 1988 flood was greater than in any other part
of the region. Most of this damage was to the Bogra-Rangpur highway: a total of Tk. 1613.3 lakh
-of damage was due to R&H roads and bridges, of which over Tk. 1,000 lakh was damage to bridges.

' 8.5 'Speciﬁ'l Issues

Within this planning unit there are important remnants of Jamuna flood plain wet lands and associated
flora and fauna. There are also major sites of char and embankment dwellers. ' :

8.6 Hydrology

Karatoya-Bangali is the principal river in the planning unit. The unit bears the scars of d large number
of abandoned courses of the principal river system. Karatoya river {main course) originally used to
flow past Bogra town, but its course was.d'iverted through a manmade canal, Katakhali from:char
‘Rahimpur to-Alai.Nadi in the upstream of Mohimaganj RB. The combined flow is known as Bangali
river, : ' '

The lower part of the river is completely separated from the original river and flows as a small
channel past Bogra town. This channel joins Bangali river at. Char Shodi. Gazaria, Ichamoti river is
~-an important channel which drain rainfall runoff of eastern Bogra and overspill of lower Karatoya into

- Bangali. The rivers in the eastern side of Bangali eg. old Bangali, Old Karatoya convey rainfall runoff
as well as Jamuna overspill to it . But since the construction of BRE they convey the overspill of the
Jamuna through the breaches only. :

T h:.e_ g_augi'n'g'sof thé'Streams'in. the pl.anning uhit_ are thus influenced by the condition of BRE. Thus
1:20 yr Row is found to be 3 to 4 times more than 1:2 yr flow in the lower reaches while it is about
2 timés in the upper reach. - o '

' _ Diéchargé'and water levei.'d'a_'ta for r'ep're'sentative' stations on the Bangali in the planning unit for the
high rainfall months are given in Tables 8.3 and 8.4 ' ;

Rai'nféll 'dé_ta for B'ogra'i 'within the. piaﬁnihg unit is given in Table 8.5
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Table 8.3 Max Mean Daily Discharges - Bangali (m%s).

JUiY ' ' C . August " September
Station 1:2 1:20 - f198 | 1988 | 12 | 120 § 1987 | 1988 1:2 1:20 1987 1988
) i e | _
Mohimaganj | - 443 978 6as | s25 . | 450 | 958 - | 662 1150 | 420 | 940 428 1100
Khanpur | 621- | 830 | 715 | 795 ss7 | 1335 | 1020 | 1160 | s70 | 1487 | so3 1250
Ullapara 516 | 1625 | 729 | 1250 | 607 | 2483 | 1180 | 1520 705 | 2078 | 1080 1620

Table 8.4 Max Mean ‘I}ai'ly. Water Levels (m PWD)

. Iuiy . August . . : 'Scptcr'nf.:_cr‘
Cswion {1z b uao e §ress iz woo | assr oess [ 12 | 120 wesr | isms
‘Mohimaganj 18.33 1928 | 1938 | 1973 | 1808 | 1920 | 1934 | 107 | 1700 1898 1845 | 19.66
Khanpur 13.65 1550 | tas7 | asee | 1332 | usae | 1as7 | uses | 1280 | 500 _13..93 15.94
Uli{.pa.;' | e 12.72 12.18 13.17 | 1107 1258 12..13 ' 12‘3;9 '10.69 | 12.46 11.44 13.17

Table 8.5  Bogra Rainfall (mm/month)

S July A’ugust Sé‘pte'mbér
1:2 ” 206 32 180
120 - |- ss 570 538
1987 : 582 734 S 215
088 | s 273 219

. 8'.7' Ex:stmg FCD Infrastructure
The plannmg unit hes within- MPO plannmg aceas 5 & 6.
.-'.'I'he major. FCD infrastructure in Lhe piannmv unit is the Brahmaputra Right Embankment (BRE)

_Two other exastmg FCD schemes in the unit are the Sonail Embankment Scheme (SES) and the
' Nuruiier Beel Scheme (NBS) :

' .S’onatl Emban]anem Scheme

~ The pl'Oject area is situated south east of Gmbandha Town and is located w:thm the Galbandha and
* Fulchiari thanas of Gaibandha district. It is bordered to the north by the river Ghagot-and to the east
by the BRE. The southern border is bounded by the metal road LOﬂnECted butwem Alat bridge and
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. BRE. The western border is formed bSl the Alai river which was originally called the Mara Ghagot
river, The project area whichi covers a total area of 5,700 hectares was designed by EIP and is the
responsnblllty of Gaabandha 0&M Dmsmn BWDB

D“fi“g 13% year is ﬂood (1991), the Sonail’ ombdnl(ment was cut by the people living oulSIde the
) prolect for quick drdrmge of accumulated runoff water from upstream and from spill from the Alai
tiver. Hence, the embankment is now completely ineffective in the southern part of the project area.

Nuruller Beel Scheme -

The project area which covers a total of 16,600 hectares is focated south of Gaibandha Town and
north of Bogra Town and comprises two thanas, Gobmdagdnj and Shibganj under Gaibandha and
‘Bogra districts respecuvely ‘The main part of the project is an embankment of length 30.7 km along
the Katakhali river from Sallebganj to Mohimaganj. About 3.7 km is new embankment and the.
- remaining part resectioning of an existing road/embankment system. To provide adequate drainage

- facilities, four regulators and flushing $luice and five outlet were proposed and scheduled to be

| completed by 1992 93.
Compar tmenml’lzanon Pllot Projecr (FAP 20)

A p1lot area for the Compartmentallzatlon Pilot Prolect (FAP- 20) is to be lgcated in the south east of
the project area, west of Sirajganj

8.8 Flooding and Di‘ainoge Problems

‘Analysm of avallable statsstlcs indicates that cmppmg intensities are reasonably high at 158% and that

transplanted aman is widely grown. Only 18% of the land is F2-F4, so that the problem of decp and
prolonged flooding is not widespread. In the upper part of the unit there are problems are caused hy
the Bogra-Gaibandha railway line which:in effect forms a compartment preventing good drainage to
) the south through the (‘azarmllchamou river,

In lhe mlddle and lower parts of the planmng unit the ﬂoodmg problems become more acute. Not
~only is there spillage from the rivers Bangali and Karatoya but large breaches occurred, in the River -
Brahmaputra One breach at Mathurapara in 1991 was four miles long, bringing large dlscharges into
the area. This also potentially alters the mmpholog!cal conditions in the smaller rivers in the unit with
largc deposns of silt and sedlment thus exacerbating the problem further. .

89 Plannmg Concepls _. .

I’he major floodmg problems in thls pldnnmg unit are ihe resnlt of bredches in lhe BRE. Sealmg of
~ the BRE would considerably reduce flooding problems Reh'lbuluauon and strengthening of the BRE
- is being studied under FAP1L. Reglonal plannmg for PAPZ assumes that tho BRE w111 be effectwely

sealed : ‘ : : S '

In the northern part of the planmng umt prowsxon of better ‘drainage in lhlS area is the main
reqmrement Desilting of the old Karatoya and Bangall and also the re—excavauon of the dramage
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system between them would improve movement of water through' the unit and reduce over-spillage
onto the surrounding land. This is being considered as part o an SRP project, which is also looking
at dry season supplies.

Sp!llage from the Alai has been considered under potemlal EIP projects. This w1|1 be considerably
reduced by proposals made under NRWS for the Gaibandha Project.

The most important measure to reduce’ floodmg conditions in the southern part of thp region is the
sealmg of the BRE, as described above. Consideration has also been given to provldmg a second line
of defence against breaches in the BRE. An appropriate measure would be an embankment along the
right bank of the Ichamoti, which would contain any breach flows from the Brahmdputra between the
Ichamoti and Brahmaputra, allowing them to drain through the Ichamoti. However it is unlikely that
such relatively major works could be justified if investment is made in sealing'the BRE itself. The
pilot compartmentalisation project (FAP 20) at Sirajganj will prov;de useful information on the use
-of compartments as flood cells for ﬂoodwater retention, which is a possible alternative for a second
line of defence.

SPU-8.00C
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PLANNING UNIT 9

JOYPURHAT

9.1 Basic Daia

The planning unit is situated in the district of Joypurhat, Naogaon and Bogra'. Tﬁe_ Gobih'daganj.Hi_Hi
ro.ad. has formed the northern boundary of the planning unit, whilst the old Karatoya and Bogra road
lies in the east, Bogra-Naogaon-Mohadevpur road in the south and Atrai river in the west.

Basic data of the pla'nning unit i's"presented in Table 9.1.. The gross area is 251,000 ha.

The population in 1981 was t .63 million. Populanon densities are about average for the region, lower
densities in the more isolated thanas to the west of the planning unit.

9.2 - Agriculture
92.1 Soils

The planning unit lies within' MPO planning areas 8 and 9. It is covered by the Barind Tract and
Teesta Floodplain physiographic units :

The Barind Tract is an etevated landscape, thouaht to be of a ‘marine deposns ot Mio- phoeene age,
which was later uphfted and broken into different fault hnes associated with denudation and human
activities resulting in the present day topographic sequence. The landscape comprises level, to
~ undulating and locally roiling topography In the 'undulating and rolling areas the summits are usually
almost level while the slopes are terraced. The area is Sll“h[ly tilted from north - west to south - east
*direction which is reflected and confirmed by the drainage pattern of the area. The sediments are

usually loamy locally clayey, underlain by clayey sediments. The weathering of sediment usually
effects a depth within a range of 1-2 metre, locally even less from the surface. In the valleys diluvial
: loamy sediments were observed over clayey substratum. All the sediments are acidic in reaction.

~ The major constraint of crop production is the severe droucht dunnU the dry season in- the Barind
Tract. :

The Teesta Flood Plain is an area of slightly irregular; low relief with a complex pattern of low,
narrow ridges, smail basins and infilled channels. The ridges are mainly covered by olive grey to
grey, friable, and loamy soils. They are acidic in reaction. The basin margins and low ridges are

occupled by grey to dark grey, clayey friable soils.

9.2, 2 Cropping Patterns _

- Almost all the land in thxs area ‘is highland or medium- hwhland “and therefore there are few
: :constramts on croppmg patterns due to floods.

Overall cropping mtensnty is. 169% based on 1989 BBS statistics, and lmganon ¢coverage is 34% of
‘the NCA. HYV boro is grown on most of the irrigated area and is easily the mam dry. season crop.
In the aman season HYV t. aman is far more important than local t. aman.

Cropping patterns for the area are shown in Ta_ble 9.2.
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Table 9,1

Thana_‘

PANCHBIBY
 HOHADEVPUR
KAHALOO
JOYPURHAT
NAOGAON
 GOBINDHAGANJ
KHETLAL
KALAT -
AKKELPUR
 HAKIMPUR
SHIBGANJ
'BADALGACHT
BOGRA
GHORAGHAT
DHAMOIRHAT
PATNITOLA
ADAMDIGHI
DUBCHACHIA

Gross Area
- Nca ‘Area

(ha)’
{ha)

Percentage in Planning Unit

Total population (1981)

" Flood Phase

_ Fb " (ha)

F1 _.(ha) .
.F2 (ha)
F3  (ha)
Fa (ha)

B

ar ar e

Irrigation Equipment Operating :

STW 81
DIW 81
LLP 81

11 99
6 42
3 32
10 100
3 30
6 31
6 100
6 100
6 100
1 30
8 68
9 100
3 17
1 14
9 75
5 32
2 29
5 71
: 250955
:r 229062
3 1626644 Population -Density : 6.48
{per ha Gross area)

130365 FO % of NCA (ha) : 57
84807 Fl % of NCA (ha) : a7
11111 F2 % of NCA (ha) : 5

2779 F3 % of NCA (ha) : 1
0 F4 % of NCA (ha} : 0
1333 STW 89 11113

622 DTW 89 . 1602

243 LLP 89 176

9 irrigation Coverage (%) Yr 89 34

Irrigation Coverage (%) Yr 81

Planning Unit 9 Basic Data

Pergéntage in Thana






TABLE 9.2 CROPPING PATTERN

- LAND TYPE
FO

F1

TOTAL

F2
- F3

TOTAL

F4
GTOYAL

130365
84807
215172
11111
2779
0
229062

AMOUNT(HA)

IRRIGATION BALANCE

HYV BORO
WHEAT
HYV AUS

TOTAL

' DlSTHIBl_JTION OF LAND BY IRRIGATION STATUS BY FLOOD PHASE

LAND TYPE

Fg -
F1
TOTAL
F2

F3

F4
TOTAL

CROPS OWN F0+F1
RABI SEASON
HYV BORO
WHEAT

" POTATO
TOBACCO

. PULSES

" QILSEED -
SPICES
VEGETABLES
Sub-Total

Total

CROPPING INTENSITY

CROPS ON F2 LANDS

" HYV BORO

DW AMAN
- PULSES

. OILSEED
~JUTE |
L.BORO
Total ~ .

CROPPING INTENSITY

CROPS ON F3 LAND
HYV BORO

LOCAL BORO
D.W.AMAN

PULSES

" Totat

CROPPING INTENSITY

Grand-Total.

CROPPING INTENSITY

35265
38163
73428

- 178

2223

83429

73428
16334
8983
7074
5033
3390
e
793
115035
366821
170

7778
514
3356
3389
- 2209
-0
17246

IRRIGATE NONIRRIG TOTAL
'AREA

AREA AREA
95100 130365
46644 84807

141744 215172
3333 A1
556 2779

0

145633 . 229062

AUS SEASON

B, AUS 29775

HYV AUS 9926

JUTE" 8837

_OILSEEED 1669

SPICES 3261

VEGETABL 1133

Sub-Total 54601

155 .

2228

195
795
"o

3113

112

387180
169

% IRRIG

27
45

70
80

AMAN SEASON
HYV TAMA
L.T. AMAN
VEGETABL
'SPICES

Sub-Total

83429
0
0

83429

ANNUAL CROPS
133509 SUGAHCA
56104 ORCHARD
340
2152

189953 Sub-Total

7146
87

7233






923 'Crup Damagc :

_ Smce most 1and is hlghland or medlum h:gh land, little crop ddmage from ﬂuods would be expected
. during normal years,

In the 198?_ﬂ00ds howe_ver‘an estimated 40% of the aman planted area was fully damaged, while in
) 1991 the corresponding f'gure was 12%.

. Crop damage tends to be more severe in the: thanas of dealgachl Mohadevpur and NaOgaon
'mdlc:dtmg that there may be local problems of spillage from the Atrai and Little Jamuna rivers.

93 Fisheries

The planning unit has 16000 ha of water bodies yielding 3000 tonnes annually,

Fishing Sector Area (ha) | Yield '(KG/h'a') " Production
. ' _ _ . _ . {mt)
Beels - 930 720 205
Rivers R 1360 18 - 106
Flood Piains _ : 10000 69 .- 690
Total Capture Fish: 12290 S N T
F!Sh Ponds: S | I T
-~ Cultured - 1546 | 950 .| 1469
~  Culturable - . : 1308 ~ 450 589 .
- Dereliet - - . 054 120 18
Total Culture Fish: 3508 - 236
Ovetall Total: H | Coass | - 3137

" This is an area where fish farmmg is growmg rapidly in tmportcmce Adamdlghl on the Southern
boundary is aiready a major hatchery and nursery centre, However, DOFs extension service needs
~ more resources to enable it to keep pace wﬁl developments CARITAS, PROSHIKA, BRAC CARF

support fishing group activities
' 94 Inl‘rastruc{uré

' 9 4 1 Mnjur Infrastruciure and induslrm

‘The main mad% in the dlStl‘ICt are the ] oypurhat Sh:bganj road and the Naogaon Baddlgach;-l’atmtola_ '
road ' : : : :

The Santahar Parhatlpur ratlway line passes lhrough Joypurhat

9.4.2 Damage to Infmetruclure and Industrses '

“In 1987 damage {0 BWDB and LGEB mfrastructure was Tk. 49 lakh and Tk 83 lakh, respectwe!y
ThiS mainly occurred round Joypurhat, both on the Littte J amung and on the Tulshaganga
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In 1988 BWDB infrastructure was damaged to an amount of Tk, 44 lakh, in the same locations as

~ in 1987, Damage to LGEB infrastructure was much more severe in 1988, amounting to Tk. 502 lakh.
Again, it was centred on the Little Jamuna around Joypurhat but there was also damage round
Mohadevpur, Akkelpur and Dhubchanchia,

In the 1988 flood an estimated Tk. S00 lakh of damage was caused to R&H roads and bridges.

9.5 | Special Issues

There are deposits of limestone near Joypurhat. Consideration has been given to extracting this
limestone and transporting it by boats using the Little Jamuna,

: 9:.6 . Hydrology and Morphology
. The main rivers are the Atrai, Little Jamuna, Tulshiganga and Nagor. Baszc hydrological data for the

unit are glven in Tables 9.3109.5.

Table 9.3  Max Mean Daily Discharges (m’/s)

Gaugs Ruly August _ September
Station : ) ‘ :

L2 1:20 1987 1938 1:2 1:20 1987 1933 : 1:2 {120 1987 1988

" Mohadevpur | 907 | 1155 1080 | 937 881 | 1232 | 1160 1170 8ss | 1095 | 366 1060 -
{Atesly ' : :

‘Naogaon | 424 568 482 1 393 1371 | 555 476 419 257 | 563 | 324 458
L. Jamuna) - : . : :

Table 9.4 - Max Mean Daily Water Levels (m PWD)

Tuly B Angust S ' Seprember

12 120 | 1987 | 1988 { 12 120 | 1987 { 1988 | 12 | n:20 | 1987. | 1988 -

Mohedevpur 1786 | 1875, L1826 [ 651 [ zso | 1sbo 1910 | 1808 | 1693 | 1832 | e | 1sas

Naogaon - 465 1 1524 | 1495 | 1475 jo1as | oas21 ) us32 ] sass | adas | 157 | wess | osa

Table 9,5 Rainfall (nm/month)

Tuly K Aygust . © September
.1';2-'. _.1:20- 1531 | 1938 vz | 120 f es7 { 1088 | 12 120 | 1097 1588
..B:.da_l.gnchi.. w2 | eo1 | #s2 as0r, | m &1 | 527 s Jast | sss foses | oam
" Bogra o 44 702 - 581 | 578 ' 242 598 7.34 213§ 222 losse. ] 4 M
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9.7 Existing FCD Infrastructure
Tulshiganga Project

. The present Tuishiganga Project was constructed between 1975 to 1982 and was funded by EIP. The
gross area of the project is 25,092 ha of which 20,356 ha is provided with flood control and drainage
facilities, - Originally the project was initiated as a drainage improvement scheme but actually the
prQ]ect was implemented as flood conirol and dramage project.:

.The project was completed in 1975 but a md}OI‘ component of works was not executed as per PP
(PmJoct Proforma). Drainage congestion and flooding persist in the low-lying area of the project
~area. Hence rehabilitation work was taken up to stop flood water entering through the northern side.
Rehabilitation works involves an embankment along river Chiri and 3 nos of regulators, Wthh have -
already been’ constructed

The’ hydrologic_ai situation in the project area was determined by the flows from the three rivers on
the periphery. Before project, the Little Jarhuna and Tulshiganga could spill freely a large part of their
flood water into the project area. The Tulshiganga River used to overflow the low lands of its both
‘banks causing damage to the crops to the southern part of the project particularly. Thus, flood
protection needed the construction of embankment along the river Little Jamuna where its banks were
tco low, and two embankment along the Tulshiganga Rwer to Tajnagar where the rivers meet.

Tulshiganga Left Embankment Project

- Tulshiganga Left Embankment project is an on-going project financed by EIP. After construction of
Tulshiganga River Project embankment along right. bank, the Tulshiganga left embankment project’
was initiated under FFW. The Tulshlganga river carries considerable discharge during monsoon and
spills over bank causing flooding to this area but during dry months the river flow is negligible. "The
flood flow of the Tulshiganga overtopped the FFW embankment and flood water entered into -

the project area through khals pamcularly the old Tutshlcanga channel. The gross area of the project
is 12,000 ha and cultivated land is 9,600 ha.

_ Badalgachz Flood Control iject

- This is a project’ cons:stmg of 37 km of embankment on the right bank of the Little Jamuna -
downstredm of Bada!gachl : _
Patmtola Sub pro;ecz‘
Chhzlzmpur Chhalzgram Sub pro;ect
Sowra Beel Drainage Scheme

| Protappur Imgatton Pro;ecr

These are mamly small schemes. On the whole they are reported to be functlonmg effectivelv
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9.8 Flooding and Drainage Problems

Flood phase data indicates that most of the land in thas p!annmg unit is IO and F1, so that serious and
paoionged flooding does not oceur, Overall cropping intensities are high, at around 170%.

The comparison of NAM—generated disch'srges and conveyance cap’tunes confirms that, in_ this
planning unit, conveyance capacities are generaily sufficient for the 20 -yr probable discharge, and that
flooding problems are relatwely minor,

Crop-and mfrastructure d’amdge however, occurs on the Little Jamuna west of Badal gachi, mdmatmg
that spills from the Little Jamuna downstream of Joypurhat may be significant. Overland flow from
the Atrai in Indta may also be a contributory factor. - -

9.9  Planning Options _

“Flood control and drainage options in this planning unit are presented below:

E Upper'Badalga'chi Project

: "Accord:ng to the information of EIP, SOIme Areéa near Badaigauhl in the basin of the thtle Jamuna of

this area is suffering from. flooding. The river cross-sections in this reach used for the estimate of

"~ present conveyance capacities. of the river are limited in numbers. Accordingly even though the
results based on the cross-sections show the sufficiency of the present capacities, some 1eaches may
“be lackmg in the capacmes

' -'Accordingly the extension of the right embankment of the Littic Jamuna to the upstream reaches of

Bangladesh may improve the flooding situation of the area and may even improve the situation of the
‘Naogaon Polder to some degree since some part of this area is fm mmg a drainage basin of the
Naogaon Polder Project,

. Northern Area of the Road from Naogaon to Bogra

- NUrthern area of the road from Naogaon to Dubchanchla is the same 31tuat10n as north ared of

Naogaon Polder. The difference is that the down stream area is the Bogra Polder 2 area. Thus the

same idea, but taklng account of the condition of Bogra Polder 2, will bé adopted for this area. Other

than this; for relieving the Bogra Polder 2 from much rainfall-runoff load, some diversion drainage

channels connecting to the Tulshiganga or the Nagor river will be conceived, ‘Proposals for works
here are included within planning unit 12, Atrai Left Bank.

2U9.H0C S - 95 21 October, 1992
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PLANNING UNIT 10
WESTERN BARIND TRACT

10.1  Basic Data

The planning unit is situated in- the districts of Chapai Nawabganj, ‘Rajshahi and ‘Naogaon.
International boundary lies in the north, the river Atrai and Shib and Nowhata-Rajshahi form the
eastern boundary, the Ganges is situated in the southern side and Godagari-Rohanpur railway line
form the western boundary. :

Basic data of the planning unit is presented in Table 10.1. The gross area is 269,()00'113.

The p’bpulati(m in _1981 was 1. 18 miiiion, at a population density of 4.41 _persdns per ha, much below
the regional average. Only near Rajshahi are high population densities found.

10.2 Agmulture
10.2.1 Smls
The plannmg unit is. covered by the Barmd Tract physiographic umt

It isan elevated Iandscape thought to be of marine deposits of Mio- -pliocene age, whl(:h was later on

uplifted and broken into different fault lines, associated with denudation and human activities resulted .
in the present day topographic séquence. The landscape comprises level land mamly in the eastern

part, to undulating and locally rolling topography to the west. In the undulating and rolling areas the

summits are usually almost level while the slopes are terraced. The area is slightly tilted from north-

west to south-east direction which is reflected and confirmed by the drainage pattern of the area. The

sediments are usually loamy; locally clayey, underlain by clayey sediments. The weathiering of

sediment is ushally reflected within a range of 1-2 metre, locally even less.from the surface. In the
'valleys diluvial loamy sediments were observed over clayey substratum. All the sediments are acidic
in reaction.

10.2.2 Croppmg Patterns

About 85% of the piannmg unit is class:ﬁed as hlghland the remamder being almost equally divided
" between medium-highland, medium, and lowland. The lower areas are mostly in the eastern pact of
the unlt Only in these areas are croppmg patterns constrained by floods.

Overall cmppmg mtens:ty is only 130% based on 1989 BBS statistics, and urlgat:on coverage is 19%
A relatively high proportion of 1rrlgated area is lrrigated by DTWs (about 50000 ha by STW and

30000 ha by DTWs).

HYV boro is the main dry season crop but b. aus is stlll important, Whllst pulses wheat and HYV
ans are quite widespread. In the aman season the area undeér HYV t. aman and iocal t. aman is abOut
the same; there is also a small amount of b. aman. -

Croppmg pattcrns are shown in Table 10.2.
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Table 10.1 Planning Unit 10 Basic Data

Thana

PATNITOLA
PORSHA

- PABA

. SAPAHAR

" NACHOLE

- MOHADEVPUR
. NIAMATPUR

" TANORE
GOMOSTAPUR
. MOHONPUR
BOALIA

NAWABGANJ (RAJ)

MANDA
DHAMOIRHAT
GODAGARI

Gross Area
Nca Area

(ha)
(ha)

e

Percentage in Planning .Unit

10
10
4
9
6
5
17
i1

268532
242176

Total population ({1981)

Flood Phasé

FG {ha}
F1 (ha)
F2 ° (ha)
F3 - (ha)

- F4 (ha)

Irrigation Equipment Operating

STW .81

"~ DIW 81

LLP 81 .

.Irrigatidn Coverage (%) Yr 81

@ e e

207031
12692
11333
11116

0

549~
77

356

Percentage in Thana

68
100
49
100
52
32
100
98
67
1
11
L 12
13
25
78

Populaticn Density :

1184965 4.41
{per ha Gross area) .
FO % of NCA (ha) : 85
‘Fl1 % of NCA (ha) : ' 5
F2 % of NCA (ha) 5
F3 % of NCA (ha) : 5
F4 % of NCA (ha)  : 0
STW 89 3864
DTW 89 1068
‘LLP 89 818

Irrigation Coverage (%) Yr 89 19






TABLE 10.2 CROPPING PATTERN

LAND TYPE
FO

F1

TOTAL

F2

F3

TOTAL

' F4
GTOYAL

AMOUNT(HA)

207034

12602

219723
11333
11116

0 .
242176

IRRIGATION BALANCE

~ DISTRIBUTION OF LAND BY IRHIGA'T!:ON.SfATUS BY FLOOD PHASE

LAND TYPE

Fo
Fi
TOTAL
F2 '
F3

F4
 TOTAL

CROPS ON FO+F1
RABI SEASON
HYV BORO
WHEAT
POTATO
TOBACCO
PULSES
OILSEED
SPICES
VEGETABLES
" Sub-Total

- Total,

CROPPING INTENSITY

CROPS ON F2 LANDS

HYV BORO

 DW AMAN
“PULSES . -

JUTE

- .£.BORO ..

Total -

" GROPPING INTENSITY

CHOPS ONF3LAND

"HYVBORO
L.OCAL BORO -

- DW.AMAN .

PULSES

CTotat
CROPPING INTENSITY

" @rand Total

CROPPING INTENSITY

. IRRIGATE NONIRRI

AREA
26014
3173
29187
7933
8893

46013

13593

9509 .

8280
. 3286
12084

2625

1720

478
51575
284877

130"

7933
2938
11343
504
)
12718
2

8893

525 .

3032

12450
S 12
310044
128

AREA AREA
181017 . 207031
9519 12692
180536 219723
3400 11333
2223 11116
0
196163 242176

_ AUS SEASON

B. AUS 25651
HYVAUS 6686
JUTE - 2045
"QILSEEE 1293
SPICES. 1720
VEGETAB 683

Sub-Total 38048

0

CTOTAL

HYVBOR 30419
WHEAT 8908 8908
HYVAUS 6686
TOTAL 46013
% IRRIG
13
25
13
70
80
'AMAN SEASON'  ANNUAL CROPS
HYVTAM 92169 SUGARCA 3569
LT.AMA 96559 ORCHAR 2752
VEGETAB 205.
SPICES 1135
Sub-Total 188933 6321

Sub-Total






10.23 Crop Damage
~ Since most of the area is highland, and there {s a distinct north west-south east slope facilifating gbod
dramage,, crop damage should be insignificant in normal years. Any damage that occurs would mostly
in the east around the Shib river.
Even in 1987 flood damage was not too serious: an estimated 13% of the p!anted area of aman crops
was fully damaged while in 1991 the corresponding figure was 7%.
| ;o;s Fisheries

_ Accordmg to available statistics there are & 29000 ha of water bodies in the planning unit, with a total
annual pi‘OduC{lOn of 5500 tonnes.

Fishing Sector | Area (ha) Yield (KG/ha) | Production
_ - § - (mt)
Beels o o 10650 20 | 2343
Rivers . . 1220 78 | a2sl
Flood Plaing =~ - : 11300 69 780
Total Capture Fish: L 25170 < B R34
Fish Ponds: o ! o | |
. Cultured 1295 950 : 1230
- . Culturable 189_0 450 851 -
- Derelict . ' 1038 - 12 125 -
“Total Culture Fish: S 7 X K - 2206
Overall Total: - ’29393' - 5580

' Plannmg Unit 10 covers the Baxmd Tract wh:ch is hlg‘n ground and relatwely ﬂood free. F:sh farmmg
benefits from such conditions, prov;dcxl that the ponds can be filled each year. The high level of
capture fish production is a little surprising ‘and may be overstated. However, there are large areas
of beels along the Punarbhaba where it borders India. CARITAS has been the principal supporter of

fishing groups so far in this area.
- 10. 4 Zlnfrastruétu're- '
10 4 1 Ma_]or Infrastructure and industrm

: The main road is the Rajshahl Chapal Nawabganj in the south of the plannmg umt There is also a
railway line befween these two towns. _

10 4, 2 Infrastructure Damage "

_The 1987 flood caused damage estimated at Tk. 36 lakh 1o BWDB infrastructure and Tk 42 lakh to
LGEB mfrastructure For BWDB the damage occurred a!ong the left bank of the river Ganges.
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| In 1988 the damage tc BWDB mfrastructure was valued at Tk, 446 Iakh. Besides the Ganges left bank
this also occurred along the river Shib. LGEB infrastructure damage was valued at Tk, 108 lakh.

Dt_tring the 1988 floods an estimated Tk. 168 lakh of damage was caused to R&H roads and bridges.

10.5 Spéciol Tssues

A feambtlnty study for the North Rajshahs Imgatlon Pm]ect funded by JICA, was completed in
“August 1988. An appraisal team visited in early 1990 and recommended deferring implementation
unttl the results of NWRS became known. This is discussed further in Section 10.7.

10.6  Hydrology and Morphology

Majo:' Rivers -

_ There are four major river-s:'in and near t:ﬁe"blanning u’nit:. The Ganges river flows along the-southern’
boundary, and the Mahananda river flows along 'the western boundary of the project ar’ea.

Along’ the eastern boundary of the pm}ect ared the Sib river flows from north to south and joins the
Barnat river at N&ohata

The dry sea_son 'résourc’es“of the Sib river are exploited both by LLPs and STWs (adjacent to the
channel). Cross bunds are built on the channel to imprave the dry season retention capacity, however
this cross bundmg induces more repeat siltation which in subsequent seasons further limits both the
drainage capacity of the channel and the retention potential,

“The Atrai river flows in the nocthern part of the project'_area fcom north to south and joins the Sib
river at Mohadevpur. The confluence point has been closed by‘ an embankment by the Iocal peop_le. .

The' discharge and water 'le'v:els of Motiad'evpu'r Naohata and - Rohanpur on Afrai, Shib and
' Punarbhaba rivers respecttvely are gtven in Table 10.3 and 10.4 respectively.

: Table 10.3 Max Meaﬁ Daily DiSc_harges (m’/s)

Gaugc : July ’ August September
‘Station . o

2 [ 120 f 1987 [ 1988 {12 [ 120 1987 1988 | .12 1:20 1987 | 1982

Naohata sa |ww. |ss o [ burs foe e [ e Jio [z
Sy S B o .

‘Rohanpur - | 205 | 1034 372 | 205 |as4 [ 1360 | 1740 | 547 46§ | 1035 1280 | 794
{Punacbhabs) N s ' : ' S :

“Motadevpur ] 907 | 1155 | 1080 | 937. | 881 | 1232 | 160 | 1170 | ss8 | 1095 | ses0 | 1060
“{Alrai) ’ 1. : . . _ o
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Table 10.4  Max Mean Daily Water Levels (m PWD)

Gaugesuﬁun ) : Jniy } . Aogmt . - . Seplember .. I
' 12 1:20 1987 s | 12 | 120 | aeer |ress | 1n 1:20 | 1087 1988
'g-ig;mo S| o |aass | oaas '14.57. 137 | 1em | 1s3a | asae | | oees | iser | ssez
Rohanpur 20.56 | 21.63 20.'51' 2002 |25z | B ‘394 | 27 | 2159 | 11 | 22 B
{Panarbhaba) : ) ) . _ . .
-?i.':r;zcvpur 1 inss §1ars Jasze | aest | o | s | 1sae | 100 ] 1690 § 1sa2 | e | 185 “
H .

Ramfal! Data

The average annual ramfall ca}culated from data from 1962 to 1990 observed from'S BWDB rainfall
stations in t_he unit is 1438 mm. The rainfall is almost uniform throughout the planning unit.

Station Code Name of Station Avg. Annual Rainfall (mm)
R21I Sapahar . 1443
R190 . : Nachol 1411
 RI94 ~ Nithpur - 1454
‘R208 Rohanpur T 1406

R219 Tanore ‘ _ ' 1473

Rainfall o_f. Nachol is given in Table 10.5 as a representative station.

Table 10.5  Rauinfall (mm/month)

Tuly ' August ‘ September
1:2 1:20 ] 1987 1988 1:2 1:20 1987 1938 12 120 1987 1938
Nachol:_ in 498 352 283 284 562 553 | 412 259 434 | 796 122

10;7 : Existiﬁg FCD Ii:f:;as_tructur&s '
The planning unit liés w.ithin MPO pia_nning area 9.
Existmg development mcludes
‘—' o Barnal River sttem o
. Karnahar Bara Bila and adjommg ‘Beel System;

- Rajshahx Town Protection Scheme;
Ganges Left Bank Floed Embankment;

v

Proposed development includes the North Ra_yshah: Imgat:on PmJect

gpU-10.D0C . 10'4 ’ ’ L 13 Wf, 1992 -






Barnai River System -
“The pi‘OjBCt lles on the nght srde of the Barnai river startmg from upstream of Naohata to Natore, It
is an on-going FCDI project. It started i in 1986-87. It has 5 regulators, 57.06 km of road and 12. 25
kin of embankment.

Karnahar Barabila and Aajoir_:inQ‘Beel- System

The project is located a few km north-west of Rajshahi town. The area is under Paba thana of the

~Rajshahi district. This FCD project protects two low beel arcas against annual flooding by the

' _.Joakhah Nadi which flows towards the Barnai river. The project was started in 1964 and was finished
in 1977, The proiect area is 5811 ha, There are 8 regulators and 26.00 km of embankment in: the ;
. project. o

' Rajshahi Town FProtection Scheme |

The project is along the left side of the river Ganges. This FCD project has an benefitted area of 6860
ha. There are 21 regulators 10 groynes, 5.70 km of embankment and 2.13 km of revetment in the

- pro_]ect

Ganges Leﬂ 'Bafrk Flood Embankment

The pm]ect lies on the left side of the Ganges river, both upstream and downstream of the Rajshahr
‘Town_Protection Scheme. This is an on-going FCD project with 9 regulators 92.00. km of
_embankment with 159,611 ha of project area.

" North Rajshahr Imgatton Prcyect

A fea51b111ty study for thls project funded by JICA was completed in August 1988. An appraisal _
team visited in’ early 1990 and recommended deferring implementation until the results of NWRS
-became known

. The proposed development of the pE‘OjeCt covers irrigation, dramage “rural road network, inland
fisheries on a gross area of 61,630 ha, net irrigable area of 51,200 ha. Of the irrigable area 42,200
"ha lle in the Barind area wnth a further 9, 0{){) ha on the Paba Flood Plam

: The pr0ject also mcludes the establishment and 1mprovement ofa systematlc dramage network in the
Paba- floodplain. The drainage plan proposes to connect the Joakhali river at Kasba to the river

 Ganges:with a regulator, near to the proposed pumping station, The possibility of utilising the
irrigation pumps revers:bly was also noted. (The report notes that it would be possrble to connect the
Shlb to the Ganges via Damkura Khal and Joakhali river).. - o

In the Barmd area only farm dramage |mprovement is planned together with Shib river 1mprovements
in reaches where’ the Cross sectlon is considered msufﬁcrent
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10.8 Flooding and Drainage Problem

Pubhshed statistics indicate that croppmg intensities are low, but this is primarily the result of lack
of water in the dry season, rather than flooding and drainage: problems About 10% of the area is F2-
F4 land, mainly situated along the margins of the plannmg unit, on the Punarbhaba to the west, or
the Shib to the east. Crop damage is also more serious-along the river Shib than elsewhere

. The Barind Tract is baswa}ly an elevated area. Accordingly the area has no flooding problem as a

whole. The problems are flooding of a strip along the Shib river and drainage congestion on the
~ north side of Polder D. These are located in the eastern area of the unit.

' 10 9 Planning Oiytions

The dramage problem on the north side of Polder D is caused because drainage chanﬂeis were

R interrupted by the flood embankment of Poider D. ‘These drainage channels should be diverted to the
upstream reaches of the Shib. This is a locallsed problem and not of sufficient scale to mclude w:thm
 the regional plan

Relief of ﬂooding problems along the Shib'is considered in Plann:ing Unit 13 (Atrai Right Bank).
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PLANNING UNIT 11

‘MOHANANDA BASIN

11.1 Basic Data

The planning unit is situated in the district of Chapai Nowabganj and also parts of the districts of
Rajshahi, Natore and Pabna. The International border forms the north-western boundary, Godagari-
Rohanpur railway lines lies to the east and the River Ganges provides the southern limit of the
plannmg unit.

Basic data of the pIanmng umt is presented in Table 1.1. The gross area is 139000 ha.

The populat:on in 1981 was 0.76 milhon and the population density was 5.5 person pef ha gross,
significantly below the regional average. This is due to the isolated pature of the region and its poor
communications.

12 ‘Ag‘ricu'lturé
- 1121 Soils

The planning unit is covered '6y the physiographic units Lower Puﬁsrbhaba Flood Plain, Barind Tract
- and Ganges Flood Plain. - '

Lower Punarbhaba Floodplaln is a small (13,000 ha) narrow strip of land at the extreme west of
Naogaon district. It is a low-lying flood prone area differing from the areas nearby in ‘that it has been
derived from non-calcareous Teesta and Brahmaputra alluvium and not from the calcareous Gangetic
~ deposits. Most of the soils are crackmg acid clays.

Although the cool rab: period is quite. Iong, the nature of the soxl in most places preclude the growing
of un-irrigated wheat and other rabi crops because of dlfﬁculues with timely Iand preparatlon The

likely major crop is late boro/early aus.

- The Barmd Tract is an elevated landscape thought to be of marine deposits of Mio- pliocene age,
" which was later on uphfted and broken into different fault lines, associated with denudatlon and
human activities resulting in the present topographic features. The landscape compr:ses level to
* undulating and locally rolling topography. In the undulating and rolhng areas the suminits are usually
almost level while the slopes are terraced. The sediments are usually loamy locally clayey, underlain
by clayey sediments. In the valleys diluvial loamy sediments were observed over clayey substratum.

All the sedaments are acidic in reaction. "

o The major constralnt of crop productlon is the severe drought during the dry season.

Three sub units can be ldentlﬁed in the Ganges Flood Plam the active, the high and the low Gangetlc
Floodplain. Less than a quarter of the area lowlands. Soils are mostly of medium or medium heavy

texture and are typical of Gangetic alluvmm calcareous, making ‘them emmently suitable for

sugarcane ‘

8PULLDOT 11-1 o ' . 13 October, 1992






Table 11.1 Planning Unit 11 Basic Data

Thana Percehtage in Planning Unit Percentage in Thana

BHOLAHAT g 100

GODAGARI 7 21

SHIBGANJ s 97

GOMOSTAPUR 8 33

NACHOLE 10 48

NAWABGANJ (RAJ ) .28 83

Gross Area (ha) 138834

Nca Area (ha) : 123134

Total population ¥1981)5 : 764322 Population Density : 5.51
(per ha Cross area)

Flood Phase :

FO  (ha) : 70087 FO % of NCA (ha) : 57

"F1. (ha) . 34537 Fl1 % of NCA (ha) : _ 28

F2 (ha}) : 14732 F2 % of NCA (ha} : 12

F3 . (ha) : 3778 F3 $ of NCA (ha} : 3

F4 (ha} 3 0 F4 % of NCA (ha) ~: : 0

irrigation Equipment Operating :

ST 81 300 STH 89 1817

DTW 81 16 DTW 89 586

LLP 81 166 LLP 89 285

Irrigatioﬁ Coveraée (%) Yr 81 3 Irrigation Coverage (%) Yr 89 18






TABLE11.2 CROPPING PATTERN

LAND TYPE
FO

F1

- TOTAL

S F2
F3

TOTAL
"F4
GTOYAL .

70087
34537

104624

14732

3778

123134 -

AMOUNT(HA)

IRRIGATION BALANCE

HYV BOR 7815
WHEAT 5003
HYV AUS 2346
TOTAL 15164

DISTRIBUT]ON OF LAND BY .IRRIGATION STATUS BY FLOOD PHASE

LAND TYPE

FO
L
- TOTAL
F2
F3
F4

- TOTAL

CROPS ON FO+F1
RABI SEASCN
HYVBORO
WHEAT
" POTATO
TOBACCO
PULSES |
OILSEED
SPICES
VEGETABLES
Sub-Total
Total
* CROPPING INTENSITY

CROPS ON F2 LANDS
'HYV BORO

- HYVAUS -

DW AMAN
. PULSES

" OILSEED

- JUTE
L.BORO
Total

‘CROPS ON F3 LAND
HYVBORO.

* LOCAL BORO
D.W.AMAN
OILSEED

PULSES

Total

CROPPING INTENSITY

- @rand Total
. CROPPING INTENSITY

- CROPPING INTENSITY

1824
5181

7004

5893
2267

15164

828
5003
24034
158
9532

367
67
39988
139104
133

4720
1173
5637

AREA AREA
68263 70087
29356 - 34537
97620 104624
8839 14732

1511 3778
o 0
107970 123134

AUS SEASON

B. AUS 37442

HYV AUS 173

JUTE 666

OILSEEE 1080

SPICES 367

VEGETAB 95

Sub-Total 40823

£132
1097 .

285

18045

122

2267
621
588

1096

S0
- 4572
121

161721

13

IRRIGATE NONIRRI TOTAL 9% IRRIG
" AREA

3

15

7.

50

60
AMAN SEASON
HYV TAM 25514
L.T. AMA 26696
VEGETAB 25
SPICES 242
Sub-Total

52239

ANNUAL CROPS
SUGARCA 194
ORCHAR 5861,
Sub-Tola! 6055






11.2.2 Cropping Patterns

About 85 %:(.)f land area is highland or me;diumthighlﬁnd, the remainder being mostly medium-lowland
(F2). Croppmg patterns in most areas are therefore not greatly constrained by floods.

Overall ‘cropping intensity is only 131%, based on 1989 BBS statistics, and irrigation coverage is
18%. A relatively high proportion of irrigation comes from DTWs, DTW irrigation covering a
slightly higher area than STW units.

Rabi. crops are unportant in this planning unit, partlcularly potato and pulses. The HYV boro area is
 limited by the extent of irrigation, b. aus is therefore significantly more 1mportant than HYV boro
at present. In the aman season HYV t. aman and focal t. aman are of equal importance: only a very
smali area of b. aman is grown. : :

. Sugarcane yields have mcreased quite spéctaculariy during the last several years. Further considerable
. improvements could be made if irrigation at times of acute water stress could be mtroduced and prove
‘economically feasnble

The range of rabi crops is w1del in this unit than anywhere in the region. This is not oniy a reﬂectlon
of farming standards, but also indicates the superior quality of Gangetic alluviums compared to those
deposued by the northern rivers,

Cropping patterns are shown in Table 11 2.

11.2 3 Crop Damage

Crop damage in normal years would be unllkely to be serious, since most of the land is h:ghiand or
medium-highland. In the 1987 flood, an estimated 32% of the planted area of aman crops was fully
' damaged while the correspondmg figure for 1991 was 16%.

Crop damage tends to be more serious in the west of the piannmg unit, pamcular!y in Shlbganj thana,
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1_1_-3 Fisheries

The planning unit has about 23000 ha of'water bodies, yielding about 3500 tonnes annﬁal'ly.‘

e,

Fishinig Sector Area(ha) | Yield (KG/ma) |  Production
. (mt)
Beels 4430 270 115
Rivers . 2980 79 235
Flood Plains . . | 14000 | 69 966
~_Total Captute Fish: 21110 | 2316
Fish Ponds: o | |
- Culiured - 630 950 - 598
- - Culturable 930 450 © 418
- Derelict’ 555 - 160 - 89
“Total Culture Fish: | 2105 B 1105
Overall Total: = = 23225 L : 3421

The area has a number of heels whlch could be made more productive than at present Unfortunately
. several have aiready been drained in the course of drainage and irrigation works. '
11.4  Infrastructure

11.4_;1 Major Infrastructure and Industries

Rodd

| The planmng unit is transversed by two hlghways runnmg from the district head quarter Nawabganj
One runs north to Rohanpur via Gomastapur, the other north-west to Shibganj with a ferry crossing
~ at Nawabganj and then to Sonamasjid, a place of historical importance.

" Rail

- The railway Ime tuns from Amnura through Nachole (o Rohanpur and an old railway track runs from
the eastern boundary of the planmng unit. Nawabganj is also connected by railway line to Amnura,

Navzganan

: The river Mohananda is nawgable throughout the year. Large cargo boats are plymg regularly
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11.4.2 Infrastructure Damage

 The 1987 flood caused damage to BWDB infrastructure valued at Tk. 81 lakh, and to LGEB
infrastructure valued at Tk. 40 lakh, The BWDB infrastructure damage was mainly along the
Mohananda, both left and right banks :

In 1988 damage to BWDB infrastructu’ré was Tk. 236 lakh, LGEB infrastructare .damage was
~ estimated at Tk. 118 lakh in the same year, particularly along the left bank of the Mohananda between
Nawabganj and Gomastapur

In the 1988 flood an _est:ma_ted‘Tk. 623_ lakh of démage was caused to R&H roads and bridges, out
of which Tk. 583 lakh was damage to roads.

11.5 Special Issue

- Mango, an important and delicious fruit of Bangladesh is produced in abundanee in the planning unit.
- It gives the people substantial economic support next to paddy. The Mango Research Centre of
- Bangladesh is at Nawabganj.

11, 6 Hydrology and Morphology

The Ganges (Padma) forms the southern boundary of this planmng umt and Lhe Mahananda is the

principal river ‘which virtually bisects the .planning unit in the north-west direction. The other
important river is the Pagla which meets the Mahananda river near Mohanpur, The Punarbhaba river
enters the 'plénni'ng unit’in the north-eastern corner.and joins Mahananda river.

Nawabganj 15 a dlscharge and water level gauging station on Mahananda river. The gauoe was
" installed in the year 1980 by shifting Godagari gauge, which i is very close to the confluence with the
Ganges. This latter gauge was .established in 1945. The data length at Nawabganj is too short for
reliable frequéncy analysis. Water level and flow data for 1987 and 1988, two extreme event years

are given in Table 11.3 and 11. 4 respectively.

The rainfall in this piannmg unit is the lowest in the Country the mean ramfall in the area is between
1200 mm to 1400 mm. Rainfall data of thbganj, a representative station, is given in Table 11.5

Table 11.3  Max Mean Daily Discharges (Mohananda) (m%/s)

2PU11.DOC

- July ) ) : - August Seplember
o2 120 1987 | 1988 { 122 [ 1220 | 1987 1988 | 1:22 | 120 | 1987 | 1988
c;;apa;"- Sl b e [rese |- ] - 3270 | 2580 ] - - 2700 | 3290
Nawa:bganj. ' ' '
114 | _ : Y3 Oéxcber, 1993






Table 11.4  Max Mean Daily Water Levels (m PWD)

July August September
1:2 1:20 1987 1988 1:2 1:20 F 1987 0] 1988 { 12 1:20 | 1987 . | 1988
Chapai - - 1950 | 1926 | - . 291 | 2195 | - - 224 | 21.98
MNawabgrnj

Table 11,5 Rainfall (um/month) |

July : s Augusl Seplember
1:2 1:20 1987 1988 1:2 1:20 1987 | 1988 { 12 1:20 1987 1938
Shibganj i3 642 456 337. 290 559 518 | s48 237 402 185 190

11.7  Existing Flood Control and Drainége Infrastructure

The planning unit lies within MPO planning area 11,

In this area, a number of small FCD/drainage schemes have been executed so far, mostly by EIP.
These are located on both sides of the Mohananda river and in the Pagla river basin. Each scheme

consists ‘of regulator at the outfall of drainage channel, flood embankment and improvement of
“drainage system. These are listed be!ow

(3} Left bank of Mohananda

Samespur Beel Drainage Scheme

In this dra'inage scheme of 5000 ha there are two regulators, one at Samespur (Avova) and other at
Bahadurpur which are draining rainwater coming from upstream areas. Local opinion is that the cill
level, of Bahadurpur regulator is too high and ventage is insufficient for draining rain water in pre-
monsoon, this inadequate drainage capacity causes damage to aus paddy.

Smgn Beel Dramage Scheme

' Thrs isd PCD scheme w;th a gross area-of 9655 ha, out of 3 dramage regulators constructed for the
project, 2 are on the R&H road towards Rohanpur ‘This road is functioning. as flood protection
embankment on the western boundary of the project. :

o Blntaban Damos Scheme

.ThlS is a small FCD project. The peripheral catchment areas cf the project are hlgh lands and above -
: ﬂood level but the middle portton is low Prowsmn for retention of water had been created at the ttme'
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o_f construction of the regulator by raising-fhe invert level Im above the design l'e'vel. This provision
creates some irrigation facilities to the middle part of the project. It is also a good source of fishing
for the people. The construction of the project was completed in the year 1981-82.

(b)  Right bank of Mohananda |
Marichar Danra Scheme

- This is a FCD scheme of 5570 ha gross completed in the year 1976-77. The area is bounded in the .
north by Gomastapur-Kansat road, and in the east by Mohananda river, Pagla river is the south and
in the west. : -

The basm topography is fow and ﬂat w:th a general siope from notth to south. The area conmsts of -
many beels and these are inter connected by drains. All beels combined drain through Marichar Danra
regulator. Another regulator at Trimohini interconnects the upper and lower basin. The lower basin
“area is subject to flooding from the bank spill from the river Mohananda and as well as from the river
Pagla. Water also enters the area through ex1st1ng flushing channels.

| Bhaaa Beel Dramage Scheme

" The dramage cum lmgatlon scheme was completed in the year 1962—63 The benefited area of 2332
ha is bounded by the Mohananda river in the north and east, Chaudala-Kansat road in the south and
south~east Kansat—Sonamaspd road in the south-west and the mtematlonal border in the west. The
Pagla river also flows by the south-western side of the aréa. The basin topography consists of nearly.
~level to very gently undulating ridges and beels. The river bank in the north, is high and normally"
not flooded but within the basin, the lands are below the highest flood level during monsoon. The
Bhatia beel drains through the emstmg regulator at Karnakhali and Kolonugara and ultimately thrOugh
Kansat regulator to the Pagfa tiver.

Karnakhah and Kolmug_araregulator are constructed in series to providé water retention in the Bhatia
beel during post monsoon season for irrigation.

© P.agla-river basin
Toker Danra sub-pro;ect

Thls is a dramage project of gross area 1650 ha. The area is bounded on the west side by raised
homestead, on the east and north sides by the Kansat-Sonamasjid road and on the south by the Pagla
river: Dramage from the area is via the Toker Danra Whl.Ch flows directly mto the Pagla river.

mesdak Scheme _
.It is a small dramage prOJect of 640 ha gross on the nght bank of Pagla rwer

All these regulators were constructed on the perlphery of the schemes to prevent ﬂood waters from
the rivers entering the schemes’ whilst also controlling drainage flow. '
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Among the above mentioned FCD schemes, six schemes are now under study for improved O&M-
by the System Rehabilitation Programme.

In the recent years BWDB constructéd a flood embankment along the right bank of Mohananda from
Chaudala to Gonalabari for a length of about 18.50 km. under FDR and FFW.

In the upstreani reaches of the Mohananda (iri Bangladesh), two drainage regulators are proposed to
be constructed. They are: Haldigachi regulator, Jhanjhani regulator. '

i1.8 Flooding and Drainage

Flooding problems occur mainly on the right bank of the Mohananda. The left bank is adequately
| protected by the Chapai Nawabganj-Rohanpur road, and supplied with sufficient regulators.

Though this is one of the drieét_ areas of the country a.certain area composed by some beels on the’
right bank of Mahananda suffers from flooding. Spillage Water from Pagla and Mahananda river are
mainly responsible for the flooding in this planning unit although restricted drainage is also a
problem. : ' ' ; P

Flooding problem in the basin:is_' mainly rainfal run-off from high land aﬁd;ﬁigh stage 0 f the
Mohananda at the outfall to the Ganges. The area of the basin is subject to some flooding with F2-F4
land forming about 15% of the NCA. - : :

11.9  Development Options

In the Mohananda basin, the conceivable optibns for flood control and. drainage are as follows:

Left bank no other additional development
Right bank CFD development. '

In the above; CFD r'equi'res construction of flood embankment along the right side of the Mohananda
and the left side of the Pagla and some drainage regulators at present opening sites.

No additional provision of drainage regulators is proposed since the present drainage regulators have
sufficient capacities to drain out the internal rainstorm water.

" Flooding also occurs between the Pagla river -and the Ganges due to the :h'igh stages of the Ganges.
But the area is so small with a strip shape that no protective FCD works are proposed thereof.

Upstream Areas

The upstréam area of the confluence of the Mohananda and the Punarbhaba is also composed of a
Very wide beel area along the international border, forming a natural retarding basin. Even in the
" dry season a large quantity of water remains in the beel area. Existing beel extends in the Indian

“territory across the border with Bangladesh. No works are proposed for this area since existing beel
“ covers not only the area of Bangladesh but also the area of India and some countermeasure only in
" Bangladesh causes another problem to India. ' - o
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PLANNING UNIT 12

LOWER ATRAI LEFT BANK

12.1 Basic Data

The pla'n'ning unit is situated in the districts of Bogra, Naogaon, Natore and Rajshahi. The olanning
unit is bounded by rivers Bhadai in the east, Atrai in the south and west and Mohadevpur-Naogaon-
Bogra road in the north. -

‘Basic data of the plannmg umt is prfmented in Table 12. l The gross area is 202000 ha

The populatlon in 1981 was 1,17 million, and the populatlon dent;lty was 5.8 persons per ha, well
below the regional average. The low dens:ty probably reflects the fact that part of the planning unit
- is low-lying deeply-fiooded land, which is not as productwe as, for example, the Karatoya floodplain
nor as conducive to human settlement.

Data on landholding statis by thana is ava:lable from the 1983-84 Agriculture Census Usmg the
definitions adopted in that Census, data are presented for two thanas in the planning umt Singra and

' Nan(hglam

% of Households Owning Land, by Land Size Category.

Singra - Nandigram

Landless - _ : c14.4 149
Small Farmer - 53.7 - 50.1
Medium Farmer ' ' 23.3 26.9
Large Farmer 8.6 8.1
Households owning < 0.5 acre 36.1 31.8
Note: Landless o < 0.05 acre

Small Farmer -+ .0.05-2.49 acre

Medium Farmer. - 2.50-7.49 acre

Lalge Farmer - - >7.49 acre.

The landholdmg data are similar for the two thanas and show that 65- 70% of households are landiess
or small farmers. In Singra almost 50% of households own iess than I acre. Due to land -
fragmentatlon and land sales, the proportion of househo!ds in these categories is likely to have
_ mcreased since the census date.

Desplte the large number of small or landless households other sources (e.g. the FAO Land -
Resources Appraisal, 1988) indicate that large landowners are dominant in the area in terms of
proportion of land they control. Share cropping is therefore. likely to be important: the survey done
by EI? on the Nagor Valley Project found 35% of households qhare cropped in land.
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Table 12.1 Planning Unit 12 Basic Data

Thana _Percentage in Planning Unit Percentage in Thana

SINGRA ' 19 ' 79

RANINAGAR . ' 13 : 99

DUBCHACHIA 2 29

GURUDASPUR 2 15

BOGRA 5 26

KAHARLOO - 8 68

NAGGAON 10 " 70

SHERPUR 1 5

NANDIGRAM 13 100

ADAMDIGHI 6 71

MANDA ) 29

TARASH - 3 21

MOHADEVPUR 5 26

ATRAI 7 57

Gross Area.  {(ha) 201865

Nca Area (ha) 3 185920

Total population {1981) . : 1174297 Population Density : 5.82

{(per ha Gross areaj) '

Flood Phase :

FO (ha) s 93655 FO % of NCA (ha) : 50
“F1 . (ha) : g 22859 Fl % of NCA ¢ha} : 12
© F2  (ha) : ' 31030 F2 % of NCA (ha) : 17

F3 (ha) : - : 38268 F3 % of NCA (ha) : 21

F4  (ha) : -107 F4 % of WNCA {(ha) : 0

Irrigation Equipment Operating :
sTH 81 | | . 1730 STW 89 18503

DTW 81 _ - 299 DTW 89 695

LLP 81 _ . _ : 488 . LLP 89 658

irrigatiﬁn Coverage (%) ¥r 81 10 'Irrigat;on Coverage (%) Yr 89 51






TABLE 12.2 CROPPING PATTERN

LAND TYPE
FO -

F1 .
TOTAL

F2

F3-

TOTAL

F4

GTOYAL

AMOUNT(HA)

93655

22859 -

116514
31030
36268

107
185920

~ IRRIGATION BALANGCE
HYVBORO ™ 92522
WHEAT 0
HYV AUS. 2207
TOTAL . 54819

DISTRIBUTION OF LAND BY IRRIGATION STATUS BY FLOOD PHASE |

LAND TYPE

FO
2 R
TOTAL
2
F3
Fa :
TOTAL

CROPS ON FO+F1
RABI SEASON
HYVBORO -
WHEAT"
POTATO
TOBACCO
 PULSES

OILSEED
. SPICES

' VEGETABLES

_ Bub-Total

. Total
'CROPPING INTENSITY

CROPS ON F2 LANDS

HYV BORO
HYVAUS'.
. BAUS

DW AMAN
WHEAT
OILSEED
PULSES
- JUTE
- L.BORO
“Total ,
CROPPING INTENSITY

CROPS ON F3 LAND

- HYV BORO

' 'LOCAL BORO
D.W.AMAN

PULSES

Total '

CROPPING INTENSITY

Grand Total

CROPPING INTENSITY

IRRIGATED NONIRRIGA TOTAL % IRRIG

AREA

31463
12572
44035
20170
30614

94819

- 41738
4745
7594

899
o

740

1015

105
56935

177146
152

20170
0
0
19753

2034

AREA

S 62192
10287
72479
10861
7654

31101

~AUS SEASON

‘B. AUS

HYV AUS

' JUTE
OILSEEED
SPICES
VEGETABLE

Sub-Total

600 -

1407
o

o

43963
142

30614

s
122468
4320

47218
123
268327
144

“AREA

93655
22859
116514

31030 .

38268
oL 107

55
38
65
80

185920

- 9083
4320
4151

- 660
1015

150

19378

AMAN SEASON
HYV TAMA
L.T. AMAN
VEGETABL
SPICES

62538
37672
45
670

Sub-Total 100255

ANNUAL CROPS .

SUGARCA 450
ORCHAR 128
Sub-Total 578






122 Present Agriculture
'1242.1 Soils .

~ The Lower Atrai Basm as a whole mostly coinprises smooth low-1ying basin land. Some ndges
penetrate into the basin in the areas bordering the Lower Atrai and Little Jamuna. Floodplams and
_ relief is locally irregular near the tiver channels -

The main phys:ogmphlc units’ reprosented in the area’ are the Ganges Floodplam Teesta Floodplam
. including Atrai and Little Jamuna Floodplains as sub-units, and the Barind Tract The Ganges
Floodplam occurs more on the Right Bank of the Atrai,

‘The main soil type in the area is non calcareous Dark Grey Floodplain Soils: these mainly comprise
~ dark grey heavy clays which occupy moderately deep or deeply flooded basm sites which stay wet
for all or part of the dry season. . :

12.2.2 Cropping.'Pattems

g . An approximate d1v1sron of the planmng unrt into three zones- can bo made. The first zome would
comprlse high land, the second zone medium land, and the third low land. :

The predommant cropping pattern in the ﬁrst zone is HYV boro followed by t. aman HYV and
local). Some aus is grown where there is no irrigation, and some rabi crops are also grown followmg
the aman harvest

: 1n the second, transitional zone, a similar crOppmg pattern as above is adopted on medium-high land, |
but t, aman is replaced by b. aman on medium-low land. This b. aman generally follows boro
' mdlcatmg either a shorter growmg variety or the transplanting of deepwater aman. = -

_ In the fowland zone horo (HYV and local) is followed by b. aman, and in some areas b. aman is
: smgle cropped. :

| Croppmg mtensmes Vary across the planning unit but are generally higher in the high lancl zone, For
example, the RRA conducted by FAP 12 on the Nagor River Project, an area mostly of low land,
- estimated a pre-project croppmg intensity of 118%. The SAR of the 3rd FCD Project calculated a
pre-project cropping intensity in: Naogaon Polder, an area with a higher proportion of high and
- medium-high land, of 140%. The EIP Advisory Mission which appraised the proposed Nagor Valley
- project in 1983 estimated cropping intensities of 210% on high land, 200% on medium land, and
135 % on low lands (m the latter progect low land makes up about 50% of the whole prOJect area).

Thana hvestock data for vara thana show a 35% declme in total bovme stor.ks over 1986/87-
1990/91, but quite srgmﬁcant increases in numbers of small livestock. These trends are borne out by
the s:mllar ﬁndmgs in the FAP 12 RRA report on the Nagor Rwer pl‘OjeCt :

Whlle 50% of the land area is hsghla,nd there are s:gmﬁcant amounts of medlum and lowland and'
'therefore cropping patterns are qulte srgmflcantly mﬂuenced by flooding r'ondttrons

0verall croppmg mtensrty in the plannmg umt is 144% based on 1989 BBS statistics and 1rrlgatlon
coverage -is high at 51%. Croppmg patterns are therefore adjusted to irrigation and flooding -
conditions. HYV boro is by far the main dry season crop. Other crops of some importance mclude
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wheat,_ potato, pulses and b. aus. In the aman season HYV t, aman is far more important than local
t. aman, and the b. aman area is slightly less than local t. aman area.

Cropping patterns are shown in Table 12.2.

12.2.3 Crop Dartlage

The stated aim of most FCD projects which have been implemented in the planning unit has been to
reduce crop damage: changes in cropping patterns have generally been regarded as a secondary
-objectwe

In the RRA on N'a'gdf River Project, it is stated that in the pre- project period HY'V boro and b. aman
grown on medium-low land were both susceptible to flash floods, and on low land, local boro was
subject to damage from early flooding. The extent of damage is agam not indicated. '

In the Baselme Study on the EIP Nagor Valley Pro;ect flood damage is said {o. occur at dlfferent
times: early flooding affects b. aman and HYV and local boro; peak monscon flooding affects b.
aman, aus and t, aman; ‘and drainage congestion affects HYV boro in the early monsoon and b, aman
- in the late monsoon Estimates given of flood damage show very wide varlablhty between years and
it is not clear whether total or partial damage is bemg referred to '

‘More recently, crop damage resulting from breaches in the embankments has become a problem In
the Nagor River project area, for example; it has become virtually impossible for farmers to secure
a b. aman crop due to breaching, whereas one of the main justifications of the pl’O_]E.Lt was to reduce
¢rop damage 1o b aman.

In the 1987 ﬂood an estimated 50% of the planted ‘area of aman crops was fully damaged and in

1991 the corresponding figure was 17%. Crop ddmage in those years was partwularly high in thanas
Manda, Bagmara, Gurudaspur and Singra.
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‘123  Fisheries

The :Atrai bank comprises about 4100 ha of water bodies yielding'about 5000 tonnes annually.

Fishing Sector | | Area(ha) ‘| Yiéid (KG/ha) - } Production
_ L N (mt)
Beels 2885 220 635
Rivers 3918 : 78 306
Flood Plains 31000 | 69 2140
" Totl Capuro Fish: 37798 o a8t
‘Fish Ponds . s ' B
- Cultured j : _ 1170 ‘ 950 ©O111
- . Culturable - : 1270 450 57
L= Derelict o 660 | ©120 0 19
Total Culture Flsh | . . 3100 :' S 1761
Overall Total: S 1 0898 - e

_The planmng unit covers Naogaon and most of the Bogra polders ‘which desp:te the FCD fallures |
have also impacted on fish stocks in the rivers especiaily. Future clevelopments along the lmes of the
"Green River” should result in a substantial recovery in river/beel fishery stocks and production.
124 Infrﬁétructure

.12 4.1 Ma;or In!'rastructure and Industry

Major mfrastructure in the planmng unit' mostly comprlses hlghways and feeder roads (apart from
FCD stmctures) The Bogra-Rajshahi main road passes through the area, crossing the Atrai River at

- -Singra bndge The Ishwardn Ndogaon rail line passes north—south through the area, crossing the Atrai

River at Atrai rallway bndge, downstream of the Atral Little Jamuna conﬂuence ‘There are a large :
number of bridges on the rail route. There are 1mportant feeder roads connecting Naogaon, Raninagar
' and Atrai thanas Much of this infrastructure is at- r:sk dunng serious floods.

There’ are no major. mdustnes in the pla:mmg umt but a number. of small agro-industrial units,

particularly rice husking mills (many of these are situated around Singra which is on both the left and
nght banks of the Atraz), semng the s:omhcant rice trade out of the area, :

12 4 2 Int‘rastructure Damage

_In 1987 damage to BWDB mfrastructure totalled Tk. 1§ lakh whlle damage o LGI:B infrastructure .
was Tk. 51.5 lakh. The BWDB damage was mainly to the Naogaon Polder embankment, which'was

" under construction at that time,
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In 1988 the BWDB damage was Tk. 213 iakh Agam it appears to have been mamly to the Naogaon
_ polder embankment. LGEB infrastructure was damaged to the tune of tk. 248 lakh in 1988. This was

in the northern part of the Bogra polders, including round Naogaon, Raminagar, Talora and
Nandtgram o

No daniagé to R&H toads and bridges is recorded as a result of the 1988 flood.

12,5 Special Issues
Environment _

The southern part of the Planning Unit is a low-lying, moderate-deep flooded area forming the
easternmost part of the Chalan Beel depressmn which therefore normally is likely to provide habitats
for many aquatic species, including fish species. The impact of FCD embankments could therefore’
- be significant. The RRA of the Nagor River Project ‘notes that the project has had many negative

environmental 1mpacts (and few positive ones), including the following major negative impacts:.

- mcreased flooding
- reduced land availability and land capablhty
- reduced crop cultivation
- increased disruption of human life, 1educed safety and sumva.i capacity
- reduced social cohesion,

The biological impacts have not'been'as great as might be efcpected for two. main reasons:

- flora and fauna-hav_é already been severely reduced in numbers and variety by
expanding human occupancy, and

- the project has not functioned properly, therefore areas of wetland have barely been
reduced.

Gender

.;jThe limited mformatlon avallable suggests that women in the area have few. mcome—earmng

_opportunities, and are primarily involved in ‘household and homestead-based work. Some additional
work opportunities are available due to increased boro cultivation, although women are paid less than

men. However, since b. aman production has declined, work opportumtles and post—han'estmg work
have also declmed

' Other hmated work opportumnes are avallable for road mamtenance and tree piantatlon but these.
involve: only small numbers. BRDB organises Women’s Societies and gives loans, generally on an
individual basis, for actwmes such as livestock raising and fattening, and rice husking, Some NGOs
and Grameen Bank engage in similar pmgrammes but mformat:on on the extent of their operat;ons

' 1s not avallable

Female. literaby is vé_ry low in the area, ﬁaxfticu!aﬂy the pdorer_ lowland areas, being aiouhd_ 61%.
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