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AUDP ~ Anmwal Uaazila.DeVelopmeni Progr_amme

BADC Bangladesh Agricultural Development Corporation
BARC Bangladesh Agricultural Research Council
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ABBREVIATIONS OF MEASUREMENTS

Length
min = .millimeter
cm = centimeter

= 0.39 in,
m = meter =  1.00yd
_ =- 3,28 ft, :
km = kilomewre = 0.62ml -
in, = inch = 254cm .
ft. = foot = 30.48 cm
yd. yard = 9L4dcm.
mi. = mile = 161 km
em? = square centimeter
m2 = - square meter
km?2 = square kilometer -

= 100ha
ha = hectare = 0.01 km?

= 25ac '
a = acre = 041 ha

= 4,047 m?
12 = square feet

= 0.09 m? D
mile? = squaremile= = 2.59 km2
Electrical Measures S
kKW = kilowat = 1,000 watt
MW = megawalt = LOOOKW . "

. GW = pgigawatt = 1,000 MW |

kv = kilovolt = 1,000 volt

Other Measures

%

lakh
crore

TP -

Hp, PS

1]

f

percent

degree

minute -

second

degree in Celsius
10

107 :
horse power

ton per hour

-

Volume E
it = clitter
“em3' . = cubic centimeter ‘.
- m3 = cubic meter
= 1,000 iit.
MCM = = miltion m3
_ = 1x103 m3 S
(3 =" cubicfeet =. 0.028 m3
' = - 2832 lit. A
“acdn. - = acreinch = 102.79m3
‘acfl. . = acre feet = 1,234 m3
Weight
8 = gram
kg .= kilogram -
t ~ metric ton = 1,000 kg
= pound = 454 g
" cavan = sack (bag) - _
 paddy = 50 kpgfsack
~ paddy seed = 45 kgfsack’
" corn seed = 50 kgfsck
pod peanut seed = 25 kgfsack
Time .
sec” = “second
* min = minute - = 60 seconds
hr = hour . = 60 minutes
S = 3,600seconds .-
day = 24 hrs = 1,440 minutes
= 86,400 scconds -
¥ = year
" De rived Measyres _
m3fsec = cubic meter per second
o : ~ (Cumec) :
ft3/sec = cubic foot per second -
. (Cusec)
- Mopgtary
US$ =  USdollar
¥ = Japangse yen
TK = Bangradesh Taka
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1. NATURAL CONDITION
1.1 Study Area and Topography

The Study éréa consisting of fo_ur, (4) Upazilas of Gld Comilla District is situated on the left
bank of Gumti river, i.e. branch of Meghna river. The total extent of the study area is 1.017
km? comprising Bancharampur (207 km?2), Nabinagar (335 km?), Katchua 236 km?) and
Debidwar (239 km?), According to the recently reorganized administrative structure of local
governments, Kachua Upazila falls in Chandpur District, Nabinagar and Bancharampur in
Brahmanbaria, and Debidwar in Comilla.. '

‘Nabinagar and Bancharampur is located on the right bank of Meghna river between Latitude
23050" N and 23°45' N Longitude 19°00' E and 90°40' E, Debidwar and Katchua lies
between Latitude 23°45' N and 23°20' N Longitude 91°00" E and 90%40°E.

The Old Comilla District including the study area is in the shape of slope down graduaily from
the foot to Tripura Hills (India) toward the west. The slope is so gradual that it does not create
any.radial,éhange on the continues flat surface of the land. The study area is prone to shallow
to deep flooding during the monsoon season by the Meghna, Titas, Gumti, Dhanagoda and
Dakatia rivers.

Relationship between acreage and ground elevation in the study area is shown in the following
table. -

Bancharampu Nabinagar Kachua Debidwar

Ground Area Accumu- Groond  §-  Ama | Accumu- Ground Araa Accumu- Ground Aren Accumi-
{m In PWD) latien "{ {min PWD} | - lalion {min PWD} lalion {min WD) lation
m ha ‘ha | m 1= e m Fax ha m ha [
¢~ 15 1,200 1,200 0-~.18 2,200 2.20005 }- 2.4 400 400 10 - 32 200 200
{6} (6) (7) {7} . 2} . 12 {1 (1
1.6 ~ 21 8O0 200015 |- 2.4 3,400 ‘560024 | 3.0 3.600 4,0003.2 |- 3.7 1,200 1,400
(4} {10} ' (1) A7) {15) (17} (5} (6}
2i. -~ 3.0, 6,300 8,3902.3 §~ 3.0 . 7,600 13,200 - | 3.0 ~ ;‘3.7 9,200 13,200 37 ~ 46 8,900 10,300
{30) (40} {22y ] (39} {39) T (58) {a7) {43)
3.0 ~ 4.0 6,800 15,100 | 3.0 ~ 4.0 8,800 '22_,7006 “F3.7 ~ 46 5,800 19,000 | 46 ~ 6.1 13,600 23,900
’ {38) {73) {273 {66} {263 (B} (57) (100}
40 ~ 4.6 3.600 18,700 | 40 ~ 46 5,400 27,400 B ~55 4,600 23,6800
L] T {90} (16) | (82) ) (19} {100)
46-~55 | 2000 | 20700 | a6~656} 6100 | sas00 '
1 ‘(1oy - | (100} : {18y § (100)

Hote: Fereht_hesizod ﬁge-.lres indicata the psrcenln‘gez.
Sourca : Compulad from the counter Map (S = 1/45,840)



1.2 Meteorology
1.2.1 General

Bangladesh has a typically tropical climate with cleared seasonal pattern. The_ seasonal pattern
are ciassified with three main seasons, as (1) a hot summer season with high humid'ity fr_oi_n'
March to Tune, (2) & hot and humid monsoon season with heavy rainfall from June to October,
and 3 a relatwely c001e1 and dtier winter scason from November to March. Maxlmum'
1emperatures range between 20~400C with the lnghest temperatures experlenced during the
pre-monsoon’ penod March to May and minimum temperature just above 0°C, Rainfall in
Bangladesh varies w1de1y, not only from season to season, but also from one region to another

and the average rainfall ranges from 1,500 mm to 3,500 mm.

1.2.2  Meteorological Features:

The climafe in the prbject areaare: |

(1) - Temperature

Makiniu'm terriperatures vary fr‘oin about 23°C fo 33°C with highest temperatUreS'experienced
during March to May and minimuin femperatures range between about- 10~15°C during the dry
. season in winter period December 10 J anugary.
(2)  Humidity -

~The humidi_ty is high through the year with average humidity varying from 70 percent io 88
percent. ‘The humidity is highest during the monsoon period June to September.

3) Evaporati'on- and Evaportranépin'aiidn

Maximum evaporation of average monthly ranges_be_twéen 3.6~3.9 mm with the pre-monsoon
period and minimu'm evaporation 1.7~2.4 mm with the dry season period.

Potemlal evaportransp1rat10n rates reﬂect the seasonal pattem with the hlghest rates of up. to 6 1
mm/day durmg the pre-monsoon months Apnl to May 'I‘he lowest rates estlmated as 3. 3
mm/day occur dunng the winter months December and Januarv '



@

Wind Speed

Wind speeds are relatively low except during the pre-monsoon and monsoon periods when the

average speed of monthly are 2~4 m/sec.

(5)

.Sunshine

The Sunshine of average monthly ranges between 4.3~7.6 hr/day during the monsoon period
and 7.8~9.2 hr/day during the other months.

The summary data of'ab(.)vc, mentioned is shown in the following table and the detail data of
Table. ¥.1.3 ~ 1.6.

{Station : Comil2)

HMonth i . .
Jan Fab Mar Apr May -1 Jun July Ay Sep Ot Kov Dez Remarks
gms
ax 25.7 28.0 31.4. 32,0 32.4 a4 30.7 EXR] 36 31.2 28.7 26.8 Mean 301

Temperaluze
{eC) " Min 12.% 151 19.9 231 24.4 25.5 25.6 25.5 25.4 23.6 19.2 13.8 Mean 21.1
Humidity (%) 73 70 73 79 81 85 87 86 85 82 78 74 Mean 79

. flonthly 53 67 117 116 ie9 - 82 77 85 84 75 65 51
Evaporation . '
{mm) D aily 1.7 2.4 3.8 3.8 3.6 2.8 2.5 2.8 2.8 2.4 2.2 1.7
Wind Spad ' 4 4 5 7 6 & 6 6 5 4 4 4 vivan 5 knots
{Knois) {26 misec)
Sunshina 9.2 8.6 8.6 7.6 8.4 §.2 4.3 6.7 5.8 7.6 7.8 . 8.2
(hriday)
Foleatial . ]
Evapoiranspitation 3.4 4.3 5.5 5.8 5.1 5.1 4.5 5.0 4.4 4.6 3t 2.3
(mmiday} ’




1.2.3 Rainfall

Annual rainfallis fairly u'_ni'form cvcf' the project arc'airangi'ng frém about 2,100 mm to 3,200
mt, The rainfall ocours a typical _seQSOnal ‘paitern with up tO'IWG-thirds of the annual total
experienced during the monsoon period June to September. The p'eriod from December to
March is significantly dry with less than 5 percent of the annual total, The seasonal rainfall
~ distribution is clearly illustrated in the following table. ' '

Rainfal_i'Seasoﬁé :
Season Period = -%Qf-Annual Rainfall =~ Rainfall (mm) "
Pre-monsoon April ~ May 22 _ | 460#70()
~Monsoon June~September 6 1,3_90;2,110 '
- Post-monsoon October~November 9 oo 1904290

Dry - . December~March - 3 60~100

'The maximum ten days rainfall of rc(.urrence fre,quency durmg the pre—monsoon and post—
monsoon seasons are shown in the followmg tables

Teh Days Rainfall

1) Pre-Monsoon Period
' Unit : mm
Station Name Probable Jan Feb Mar . Apr ' Majr '
1 23 1 2 3 1 2 3 1 2 3 1 2 3

| 2.3 1 2 8 4 5 71120 39 78 58 97 107 108
Comilla (356) emmmmsmmoceeeomm ; .

Date:1961-86 1/5 e 2 7 19 9 18 17 24 40 B1 166 -97 161 206 176
1/2 6 0 2 5 3 5 9 15 1_8' 36 77 52 110 97 99

Nabinagar : ien S — S

(367) T g , -

Date:1961-85 i/5 21 15 13 7 17 20_ 32 4_1 84 144 89 1_78 159 170




(2)  Post-Maonsoon Period

: = Unit: mm
Stanon Name L Oct Now =

PLODADIE  —mmwmmmomemmmemmmrm e emmememmeemmaesamememe e ame s e mnar e mne
Comilla (356) 12 85 30 42 19 14 6 6 s 177
Date : 1961-86  1/5 140 80 97 48 39 16 o4 20 4
Nabinagar (367) 12 72 40 28 10 5 7 7 2 1
Date ; 1961-85 /5 12392 63 26 16 36 28 9 3

The annual ramfall the maximum two~days and ten-days rainfall are shown in the Table. F 1.5
~ 1.6. '

1.3 Hydrology
1.3.1 River System in the Study Area

Bangladesh hes across the delta of four’ major nvers Ganges-Padma, the Brahmaputra-
Jamuna, the Meghna and Tcesta These rivers and their distributarics discharge about 140,000
m3/sec into the Bay of Bengal at peak periods. Total inflow to Bangladesh from India is
approximately 90 percent of total available strcamﬂow in the country. The Meghna river lies on
 the western border of the Study Area and is formed by the confluence of Surma and Kushiyara
river, both of which have similar orgins, The annual average discharge is about 3,500 m3/sec,
about the same as that of the Nile. | '

The other river in the Study Area is Gumti and Titas rivers which raise in India. The
characterlsucs of the river flows and water levels closely reflect the rainfall pattern, and are
tidal, although the tidal range is not 31gn1ﬁcant during the period. The Meghna and Titas river
water levcls Tise steadliy durmg the monsoon penod to peak about the begmnmg of August
with a post monsoon recession from October, The Gumti River peaks carlier, during mid to

late July.



1.3.2 Water Levél and Diséharge

The water level and dlscharge measunng stations on the Meghna, Titas, Gumn and Dakatia
rivers are particularly impottant in connection with the 1rr1gat10n and drainage studies. The
av_allablc station in order from the most upstream station in each river are given in below Table
and their relative locations is shown in Figure. F.1.1.

* Stations on Meghna, Titas, Gu_mti and Dakatia Rivers

River Station :
No Name Data
Meghna 273 Bhairab Bazar ~ Q, H
S - 2714 © - 7 Narsingdi H
275 Badyer Bazar S
115 - Daudkandi "
L 277 Chandpur ' "
Titas ' 298 : Nabinagar H
Gumti 110 - Comilla Q. H
' 113 Kongsanagar - H-.
i14 Jibanpur - Q. H
Dhanagoda 79 Matlab Bazar H
- Dakatia ' 58 ‘Haziganj - H:

e e e e L A Ly e T T e A L o L T o S e - —_———

Q : Discharge (m3/sec) _,
“H: Water Level (m in PWD)

The arrangement and analysis of the -hyd:ologicél data base. are carried out due to the irrigation
and drainage plan, '

These analysis results are the following Table

(1)  Flood Peak Freak Frequency

273. Bhairab Meghna  80.200 Km2 14,500 18,000 19,800 (1157.1'9‘88)
Bazar : T _

110 Comilla  Gumti 2210 570 690 1,160 (6.8.1983)




@

(3)

Maximum One-Day Average Flood leve_i of Selected Recurrence Intervals,

Station River 5Year 10Year 20 Year 50 Year Highestlevel

e

' 208 Nabinagar Titss ~ 6.63 687  7.09 736  7.34 (10.9.1988)
275 Baidyer Meghna 565 582 598 616  6.98 (4.9.1988)

_Bazar

115 - Daudkandi Gumti 5.61 5.79 594  6.14 627 (3.9 1988)
~ 79 Matlab  Dhana- 5.33 547 . 560 576 -

* Bazar goda

277 Chandpur Meghna 4.96 508 518 531  5.16 (29.8.1988)

58 Hajiganj Dakata 4.85  5.03 521 544 522 (9.9.1988)

Minimum Discharge Frequency (Ten Daiiy Average)

Unit : m3/sec

Station Discharge Feb = . " Mar

Remarks

Name Frequency

(1~10) (11~20) (21~28) (1~10) (11~20) (21~31)

273 Bhairab Max. 474 478 523 576 501 216 Period of Record Use:
" Bazar Mean 260 230 253 287 307 394 1970~1989
(Meghna) Min o4 47 42 63 207 211 NA=1977~1984
- 5Year - 125 98 102 147 228 255

- 110 Comilla  Max % 35 36 32 34 97 Periodof Record Use:

- Mean 21 20 19 19 18 23 1970~1990
(Gumti)  Min - 7 6 6 5 3 5
. 5Year 15 127 12 12 10 10

114 Jibanpur Max - 31 - 28 28 33 49 79  Period of Record Use:

(Gumti = Mean 18 16 16 17 17 19 1970-~1990
Bridge Min - 5 4 4 4 4 3 o
‘Point) ~ SYear 10 10 - 9 9 - 1 1
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- Station

Minimum Water Level (Dry Season) . -

Unit: m in PWD

Jan. : Feb. Mat. ' _
_. - et - . S — Rcmal,'ks.
Name WL, HWL LWL HWL LWL HWIL LWL .

| 298 Nabinagwr Max 194 118 193 110 250 160 Period of Record Use:

-~ (Titas) Min L7070 096 160 070 212 - 108 1977+1990

79 Matlab Bazar Max 2,56  1.05 233 100 254 097 1978~1990
(Dhanagads) Min 200 073 195 038 223 058 NA=1979~1982

58 Hajiganj  Max 207 116 192 087 237 058 1970~1990

(Dakatia) Min 158 066  1.52 0.61 1.65 043 NA=1981-1983
114 Jibanpur Max 521 515 677 699 1978~1990
(Gumti Bridge) Min 364 355 351 341 NA=1980, 1981

| - Tidal Influence in thc.Me'ghria and Titas (Approxj'mately),

Station . - Dry Season : " ‘Monsoon Season :
Name . . - o (Feb ~Mar) - . (Aug~ Sep)
HWL. = 13~ 15 HWL.= 6.0 ~ 6.5

Nabinagar . LWL, = 1.1~"1.3 L.W.L.= 5.99 ~ 6.47

(298) - Range = 02~ 0.3 Range = 0.01 ~0.03
HWL = 10~ 25  HWL= 45 ~ 54

Matlab Bazar LWL = 06~ 15  LWL= 44 ~ 50
(78) - Range = (04~ 1.0 _Range = 01 ~ 04
HWL. = 13~ 15 HWL= 46 ~ 53

Hajiganj LWL = 0 L1~ 1.3 LW.L.= 46 ~ 52
(58 Range = 02~ 0.3 Range = 00 ~ 010




(6) Longitudinal Profile of Meghna, Titas and Dakatia Rivers Flood Peaks
and Low Flow Periods (Approximately)

Section Distmce ~  H.W.L. ~ LW.L. Slope of méiop;of
o o . (Sep) . (Feby -~ HWIL. LW,
o Km m o m )

- Nabinagar . - 1.34 0.70 S
60 _ 1=1/56,000  I=1/158,000
Daudkandi 6.27 0.32 : ' :
Daudkandi 6.27 032

B 45 B 1=1/42,000 Level
Chandpur -~ - 5.20 035
Dakaia 5.30 0.60 S

I 30 1=1/500,000 I=1/120,000
Char_idpur 5.24 0.35

The defail data are shown in Table. F.1.7~1.10 and Figure. F 1.2,



1.4 Géology

The floodplam, the essential product of stream deposrtron, covers the largest area of

- Bangladesh. An alluvial plains of Quatcrnary Scdrments laid down by the Ganges
Brahmaputra, Mcghna and other streams. However, the recent deposrts of Bangladesh, whrch _
are in general charicterized by typlcally dark, loose compacted matcrials with a high water
content and w1th varlabIe but considerable quantities of organic materials, are composed of the
combined dcltalc masses and flood plains of Gangcs, Brahmaputra and Mcghna Tivers.

Late Pleist(')cence to early recent sédiménts occupy slighfly more elevated land in the central and
eastern parts of the Old Comilla district. Older Plelstoccnce alluvial deposns frrnge the extreme
eastern parts adJacent to the Tndian bordet, -

The formation of younger“alluVia] deposit consists of 'élay; silt, fine sand/medium sand etc.
The main streams which wcre usually active for the dcposrt of the scdlments in the study area
are the Meghna, Gumti, Titas, Danagoda, Dakatia rivers. The upper part of the arca generally
consists of clay, silt and very fine sand with low 1o very low permeability. The main aquifer is
interbeded by a layer of clay, silt sand-and medium coarse sard materials.

1.5 Gronundwater
1.5.1 General

Groundwater is an important resource of Bangladesh and extensively used for both domestic
and agrlcultural water nceds. There is a falrly extensive aquifer at a very shallow depth of

6~12m below ground level which is gcnerally drawn by the hand tubewells of g 40 mm dia =

with a hand operated pump and the water is used for domestic as well as agricultural purposes
A deeper aquifer at about 60-~120 m depth has also been identified in large parts of the
coum:ry, partlcularly the north, east and western regions.

Those tubewells are used to irrigated about 20~24 ha (50~60 acre) of land éach particularly
during the dry winter season which allows an extra crop of high )1eldmg tice or wheat to be
grown. Over the past 20 years, many shallow tubewells and deep tubeweils has been wxdcly
sunk all over the country. Although the groundwater aquifer is substantial there are concerns
that limit of exploitation of the groundwater_rcserves may be approaching soon.



At present about 80 percent in the Study Area is cultivated, but agricultural productivity is
constrained by flooding in the monsoon season, and shortage of irrigation in the dry season.

1.5.2 Ground Water Recharge

Recharge to gr(')u'nd water aquifer TESETVOir in thé Study area occurs mainly by percolation of
rain water and 1nflucnce of river. stages. Actually groundwater recharge of the Old Comilla
District various 121 mm to 191 min from south-western part to south-castern part and on the
north-eastern part to western part actual recha;rge varies 96 mm to 160 mm. Available recharge
is measured on the basis of 60% of the potential recharge.

With the beginning of the monsoon season, groundwater levels are rapidly restored to full field
capacity. Vertical transfer of water due to monsoon season infiltration and dry season capillary
rise dommate the groundwater flow system.

The ground water table starts rising from May to July and after attaining the maximum level it
starts declining from 0ctober and continues upto April.

1.5.3 Ground Water Quality

Ground water quality of an area is mainly dependent on condition of deposit of sediments and
geologic condition rather than depth of water bearing strata. Ground water qualities were
- analysed on the basis of three major components consisting of Iron, Chloride and Total
Dissolved Solids (TDS).-

‘The surface water salinity' at lower Meghna (at Chandpur) tends to increase salinity (250 - 260
ppm) during February and March whereas at the advent of monsoon the salinity decreases (160
- 180 ppm) due to flushing of rain water.

Large Scale tubewell irrigation could not gain momentum due to higher chloride content upto
the economic depth etc.

| Small tubewells of BADC became abandoned in Barura, Kachua and Saharasti Upazilas

because of higher chloride contents. The reasons for well failure are mostly in lack of proper
maintenance, improper use of materials improper designing or sinking of wells.
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Ground water quality data- mdlcatc a gencrally low total mssolved solids which is good quahty
for irrigation water. The data indicate shghtly elevated. salinity in thc deep quahﬁer and at
shallow depth near the Mcghna river towards the end of the dry season. _

Ground water de#clopment zone, c_hafécteristic, potential and chemical conceniration are
shown in Figurc. F.1.3~1,6 and Table. F 1.11 ~1.12, | :

{Source : Hydrogeologlcal Map of Greater Com:tla District - BWDB Water bupply Papcr 489,
groundwater Circle 11 June 1987). C : : :
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2. IRRIGATION AND DRAINAGE CONDITION
2.5-1' Irrigation Condition
2.1.1 Background of Minor Irrigation System

Mechanized minor irrigation practices in Bangladesh had been progressed already in about 30
years old started with DTW, STW, LLP and HTW..

Thana Irrigation Programme (TIP) were executed .in_ 1986 by BADC, and then Comilla District
Intcgréted Rural Development Board (CDIRDP) now BRDB under Ministry of Local
Government, Rural Development and Co-operatives-and the Department of Agricultural
Extension (DAE) under Ministry of Agriculture. The Programme was launched nationwide to
create momentum to expand minor irrigation throu gh the use of DTW and LLP. BADC having
control over tubewell and LLP distribution, was assigned the responsibility for installation and
commissioning of equipment. Integrated Rural Development Programme (IRDP) for
organizing farm groups and DAE to provide extension services in irrigation and on farm water

management.

In the mid 1970's STW were included in the minor irrigation sector and spread very rapidly
among the farmers because of their favourable cost, low capacity (14 to 201/s}, command area
(4.6 ha), and case of installation and maintenance.

The Bangladesh Medium Term Food Production Plan (MTFPP) set a goal to attain food self
sufficiency by 1985 through ihcreaSing land irrigated by the mechanized minor irrigation
divices from a 1979/80 level of 0.96 million hectares to 1.5 million hectares by 1984/85 and
increased 2.5 million hectares in 1989/90.

The plan involved a significant increase in the number of tubewells and LLP in use in the
country; but the food self-sufficiency could not attain in the end. (Table. F.2.1 and 2.3)

~ Until 1983, BADC had a virtual moriopoly over procurement and distribution of agro-
chemicals, certified 'seeds and minor irrigation equipment. In recent years, progressively larger
parts of the trade :_i_n.,these commodities have been taken over by the private sector. The
corporation ct_mtinues_, however, to retain. monopoly control over the supply of DTW
equ_ipmi:nt DTW femain in public ownership by BADC for rental to farmer groups. But it is
now government policy that they should be _sdId off to the private sector.



The end of dry season groundwater supply is becoming increase due to decline water level,
- The facilitiés-Will be offered to investors ihroughout the country where aquifer conditions are
suitable and water quality is not a constraint. Therefore the- coastal zone (beginning the
Chandpur district and a part of Comilla district gradually) wxll be excluded for water quality
lmntauons ' ' ' :

I‘orm the conmderauon of the based on the concept of potentlal recharge and groundwater
quahty, the Sﬁrface Water Development would be uulzzcd for providing irrigation facilities to
minor schcmes mamly through low lift pump (smgle lift system) and low lift pump pass
through the prlmary supplies from ‘a larger river / stream using pontoon mounted pumps
“(double lift systern) The minor irrigation system's prevailing situation of ComllIa Chandpur
and Brahmanbaria Dlstncts are shown in Table. F2.2 and 2.4. '

2.1.2  Study Area
(1) Imigated Area

Jrrigated area in the whole agricultural land is now about 38 percents with almost the same

level of 4 Upazila,

- Command area in the area tha’t-ca'n;be irrigated by an in;igatioh: il_nit. ﬁorma]ly this is dete’fmined
by the irrigation water requirement in a critical period expressed in hectare pcr unit ﬂischarge.
However, under the existing condition of 'Béngladc_éh the command area is. influenced by
other physical, social and €CONnomic, COI‘ISU.'aiIl.tS Comnda‘nd' area per unit pump equipments are
varied with DTW of 50 - 80 acre (20 - 32 ha), STW of 12- 16 acre (5-6 ha) and LLP of 30 -
40 acre (11 - 16 ha). (Table. F. 25 - 2 D. (Flgure F2.1)

(a) 'Spacing and Interf_erenccs of DTW, -

* With increase demiand on tube-wells BADC the agency réspon'sible for:installation

and comrmssmnmg of DTW madc a condition of dt least 1,500 feet (450 m) and now

- itis 2,500 feet (760 m) between two DTWs: The 2 500 feet (760'm) spacmg meant

that a _DTW must have at Ieast 57 ha (760 m x 760 m) of area under its command

- aciual command area of exciudi_;ig home steads, canals roads and water body, etc.must

have about.46 ha due to supply'of effective DTWs déﬁelopment Considering 70%

- efficiency. of the 1rr1gat10n systcm and 18 - 20 hours per day a 2 cfs (571/8) DTW
might cover a maximum area of 100 acre (40 ha. ) T T
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(b) Basic Standard of Pump

- DIW -
Planed Discharge Q=2 ¢fs =57 1/s
Served Area’A = 60 acre (24 ha)
. Well Dia = ¢ 350 mm |
Turbine Pump : ¢ 150 - 200 mi, 25 HP (17.5 - 22.5 KW)

- STW
Planed Discharge Q =0.5-075cfs=14~21 1/s
Served Area A = 12 acre (5 ha)
Centrifugal Pump : ¢ 75 - ¢ 100 mm, 5HP (5.5 - 7.5 KW)

- LLP S
Planed Discharge Q = 1 or 2 ¢fs = 28 1/s'or 57 1/s
Served Area A =20 acre (8 ha) or 40 acre (16 ha)

Centrifugal Pump : ¢ 150 - ¢ 200 mm, 15 HP (11.5 KW - 15 KW)

- The DTWs were financed under the Rural Works Programme. An average command
area of 60 acre (24 ha) per DTW (57 1/s) has been adopted in the National Water Plan
(NWP) as representing exiSting conditions, DTW is sold to the group/society farmers
at a subsidized rate Tk 175,000. (About T0% sﬁbsidy rate of total construction cost).

-  TheSTW programﬁie was introduced by the BADC during the 1971 - 72. The BADC

sells STWs to the farmers at a price fixed by the Government. Since 1974, the

- Bangladesh Krishi Bank (BKB) has been providing loan for the purchase of STW by

‘the farmers. Individval farmers or the groups of farmers can purchase STW and LLP
unit either on cash payment or through bank loans.

- The LLP extract directly surface water for irrigation from rivers, khals and beels. With
major irrigation project (BWDB), LLPs use as secondary lifting pumps.
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(2)  Farmers Distribution and Water Charge

Table. F.2.8 give iﬁfot‘m_ation on the numbsr of farmers and area served per well , by type of
pump. There had been some difference in coverage under the each pump types,

Irrigation water charge is different area. The reason are:

- Land type (high land, medium high land and low land)
- Soil texture (porous and no porous soil condition)

Diesel operated wells are costlier than electrically operatcd ones. (fuel cost, elecmcuy
cost and dxfferent durable life old diesel pump and motor pump) '

Thc water charge included as below items:
- Interest on capital required for instailation of pumps constructlon of pucca distribution

channel.
- Operating cost (including cost of maintenance, fuel oil/electricity salary of operator)

- Management cost (salary of persons engaged for distribution of water, construction and
maintenance of field channels) | '

Over head and some rebate charge -

Depreciation cost..

The water charge is decided d_cpending upoﬁ-the mark_eting'-price's basis. According to
the consideration of the experience, the life of diesel engines 'ave'xfaged about 7 years and
life of motor average more than 15 years. The life: ofa puirip unit used in surface water
lifting is more susceptible to damage as compared to those used in tubewell The
: constmction cost and water charge by using various types of pump equipment are shown
in Table. F.2.9 - 2.10. : : :

(3)  Problem Points

‘The problem points of Minor Irrigation Systerps are summarized below:



- Limited daily working hour

Spare parts and mechanical services are not always available farmers are hesitant to
pump long hours in order to increase the area under irrigation by serving. others farmers
(especially DTW for high cost of spare parts and operation)

- Lack of the technical assistance

The pbtential command a_ré_a is never defined in quantity or location. The command area

maps and dé_sign of distribuiirig network systems are not available. The design should be

utilized by using the existing contour maps. The channel's network, water control and

outlet structure, farmers in the far reaches of the boundary are not encouraged even o try
o expan'd the system to their plot of land.

- Lack of proper organizational management.

The leadership of pump groups is generally regarded as a social services to the
community, little incentive exists to expand the command area beyond a certain size since
the status of the leader does not increase proportionately.

- Inefficient method of distribution

The pumping equipment is owned by the private and group farmers who have adopted
some - type of co-operative arrangement for full purchase and transport, field channel
excavation, operation and maintenance of the distribution system.

The pump discharge into a network of channels that are divided until the stream sizes are
a fraction of the pump dlschargc each farmer simulianeously trying to receive water in
sp1te of supplying water of the location 1rr1gat10n systern.

“From the above mentioned points, IMP (Irrigation Management Programme) must be

strengthened to prevail the better 1mgat10n management by assistance, training and co-
operation system of farmer groups. :
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2.2 . Drainage Condition

2.2.1 Relatmnshlp between Flood Water Level and Inundat:on Arca
in: the Study Area - :

The macro-zoning of inundation condmons are 1mportant to assess the rational land use of the
study area. However; the current land use is more governed by the micro- llmnologwal and
micro-topographic conditions. Therefore it is not appropnatc to adopt the cropping systems
according to the above-mentioned land type’ class1ﬁcat10n without assessment of micro-
Izmnologlcal and micro- -topographic: conditions. In fact, by selcctmg crops as well as crop
varicties, local farmers * have’ adopted thcir cropping patterns and fanmng pracnces for their
_ 1nd1_v1dua1 farmlands and overcome mdxgenous unfavorable conditions, i.e. poor drainage and
 recurrent floods. The JSARD also-identified in its study area,--i.e;'_cight (8) villages nation
“widely sclected, as a general feature, that the prevailing cropping patterns are highly location:
specific govemed by micro-topography and hydrological conditions. The JSARD cmphasmed
the extreme importance of crop research and extension directed problem-onented on the basis
of land type clasmﬁcauon at:village Ievel for selection of croppmg pattems and .farming

practices.

In order support the farmers' efforts, Bangladesh Rice Research Institute (BRRI) has set up its
research strategy on problem -oriented basis. To achieve increased rice productmty, BRRI
identifies major reglonal physical and technical problcms to develop more sne-spemﬂc
technolog;es. In its Iong—term strategy, BRRI is to deve_lop varieties with faster seedling
growth and taller plant height 10 'compete uncontrolled water conditions. Agronomic'approach
e.g. shifting and shortening -of cropping periods, will be more nnportant for rmtlgatlon of
drainage and flood problems by sclcctlon '

To avoid the serious damage by earlier and deep f_lbodi_ng -as well as pest and disease
infestation, farmers should have wide range of rice varieties includirigmodcm-and local ones
in terms of tolerance to flood depth, growing period and photoperiod-sensitivity. This enables
farmers to appropriate vzin'ety sclgctic’m based on location-specific édoption. '

“The followmg table shows the land types and their extent o on the basis of mundatlon depth in
~ the study area by the Counter Map (S=1/15 840) '
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‘Inundation Condition in the Study.Area '

Inundation Bancharampur Nabinagar ' .DAeB'Idwar ' : Kachua
Depth (m) Araa 3 Duration | Area % Duration] Area | % Duration|  Area % Duratlen
ha month ha month ta] manth ta month
o o 0 - 600 2 0 ~ 1.24500 49 6 ~ 1.33300 17 0-~20
{<0.3) .
F1 . 500 5 |12 - 36| 1400 6 (1.2 ~338] 4800 24 1.3 ~ 23§ 2800 16 2.0 ~ 4.0
(0.3 ~.09) ; .
- F2 - 2800 15 3.6 ~ 5.0] 3000 11 3.8 ~ 48] 5200 27 2.3 ~ 3.4} 9700 51 4.0 ~ 57
(0.9 ~ 1.80 . :
F3 . 8000 43 50 ~ 8.7] 9600 35 48 ~ 6.8 0 1] . 3300 17 5_7 ~ 1.5
(1.8 ~ 3.0 '
F4 7200 38 8.7~ 120800 47 6.8~ 0 0 - 0 0.
{3.0<) ) . .
Total - ha 2 ha % ha % ha Y-
(Net Cultivated § 18500 100 27400 100 19600 100 19100 100
Area} C - ) : ’

The drainage prbblcms are often focused in connection with road construction in the lstudy
area. As a result of blockade of water channels by new road construction, drainage conditions
_ are often worsened. The road construction should be planned * taking simple but well-
functioning drainage structures into consideration. Actually, no particular measures are applied
for improvement of poor drainage and flood damage in the study area.

The flood control measures are often planned in combination with major irrigation

~ development. In the Chandpur irrigation scheme, for instance, the large-scale polder was
_constfucted for protecting a gross area of 53,000 ha empoldered by the dykes of 100 km long.

They are largely improving drainage conditions and controlling frequent floods in the area.

Relationship between acreage and ground elevation in the study area are shown in Figure.
F.2.2 and Table. F.2.11, ‘
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2.2.2 Flood Control, Dramage and Irrigation Plan in the Study Area (Gumti
Phasc II Sub Pro_;f'ct under BWDB)

(i')._ |

' In't_roduc;ti'onA

| The Gumti Phasc II Sub—Progect Feasxblhty Study comrncnced on lst January 1988 Ongmally
scheduled 1o take two years, the study penod has been extended to 31st March 1990 to allow

the team to study the addltlonal work necessary to extend the 1mgat10n supply to the Gumtl

Phase I area. -

The Terms of Reference for this study list the primary objectives as :

@)

(b)

(©)

@

o

(®)

reduction in crop losses due to flooding and impeded drainage;

-increase in the area of transplanted rice cu}twanon in the aman season, the rcductzon _
_ of the area under broadcast deep water rice as a result of reduced inundation, and, by

suppiementary irrigation and improved water management, increasing the arnan
yields;

increase in the area of boro and rabl culuvatmn as a rcsuIt of improved 1rr1gat10n

facilities;

-expansion of the area under improved rice (and wheat) varieties following the control

of flood and improved water management;
the development of fisheries; and

improvement of agricultural, institutional and physical infrastructure, such as access
roads, navigational facilities, etc. necessary to materialise the above objectives.

While improvement to the aus rice crop is not specxﬁcaily fentioned in the ahovc list of

objectives, it can be implied from (a) and (d) above.



(2) Development Proposal
(® Flood Control

Flood control works will consists the main perimeter embankment, the Salda-Buri
river double embankment, the G_uhuhgér and Bijni river left embankments and a total
of 13 drainage regulator (for draihagc and irrigation purpose). The embankment
elevations are designed on the basis of the 1:20 year peak flood levels.

(b) Drainage ' '

~ The area is divided into three main polders :

Drainage Bloc : Area (Gross) Remarks
South and West 103,019 ha
North Buri Nadi 24,082 ha
Bijni 10,529 ha
Total | 137,630 ha

() Irrigal_:ion

TIrrigation supplies are provided by 4 Main Pumping Stations and 5 Re-lifting
pumping stations. '

- lrigation Pumping Capacity = 104.5 m3/sec
- Iirigated Area = 97,100 ha
- Tubewell Area = 10,000 ha

Total Area = 107,000 ha



© Main Pump Station (Reversible) ' Relift Pump Stationi (Revisable)

Name Gross Pump PumpOp Total  Main Name Gross Pump PumpQOp Total
Area 8ize  + Standby Flow  Pump . ' Area Size + Standby Flow
 ha mfsec mfsec ha m3sec m¥fsec
Mohanpur 5,000 2.25 241 4.5  Homna  Arsi 2,800° 1.0 4+1 40
i e e  OderKhal 2,800 1.0 4+1 4.0.
Homna 40,500 6:25. . &+1 50.0 - Jamna 7,700 3.0 4+1 12.0
Nabinagar R R TS U T U . U S S S ——
West 79,000 . _ _ - o _
' : h . Bijni 10,000 3.0 - 4+1 . 12,0
Nabinagar 6,25 3+1 18.75 Nabinagar _ . _
East o o Ghungar 10,000 3.0 3+1 4.0
ha - A m3sec ha mifsec

Total 124,500 - - 104 50 Total : 33 360 - - 41.0

Note ; Supplymg pumnped irrigation water to 97, 100 ha of the total 1rrlgable arca of 107,100
~ ha and 10,000 ha through groundwater source by DSSTWs and DTWs (Ex1stmg Wells and
‘Additional Wells)..

In addltlon to the pumpm g stations and their associated stractures, therc are a large numbers of
other nngatzon structures controlling the fiows and levels of the irrigation watcr supphcs

The coritrolling structures are irrigation Offtakes, Irrigation inlets and Check Structures. All
these pumping stations and control structures are intended to.sup'ply water to the existing
system of streams within the area Water will then be re-lifted to the fields by LLPs, owned
and operated by the farmers.

- Primary and Secondary Irrigation

All irrigation water is conveyed 'by the existing drainage channels. some of these will be
enlarged and embanked for drainage and the irrigation proposals have taken advantage of
the opportunities these present for more controlled irrigation supplies.

- Tertiary Irrigation

It is intended that this will be undértaken by the farmers themselves, actin’g“-as '
cooperatives or informial groups. This system is currently used with LLPs. In géncral,.
the beneficiary farmers elects a management committee which fixes the area to be
irrigated and the water rate for the entire season. The area to be irrigated is divided into
" several blocks and a main canal from the LLP is dug with a network of smaller canals to



connéct individual plots, Water is supplied as required by the crop to each lock in turn,
the inlets to the other blocks being closed to ensure even distribution,

The proposed work and'projcct map of Gumti Phase II Sub-Project are shown in Table.
F 2.12 and Figure. F.2.13,



3. IRRIGATION AND DRAINAGE DEVELOPMENT PLAN
3.1 Water Source Potential
3.1.1 Surface Water

At present, by the result of the hydroio‘gy analysised the available discharge and the low water
level at the Meghna and Gumti rivers in the dry season are shown in the following table. (Refer
to 1.3 Hydrology).

(1) Discharge in the Dry Season (Ten Daily Averaga)

Unit ;: m3/sec

Discharge Febfuary ' March

Station Name  Frequency — - Remarks
(1~100 (11-20) (21-28) (1~10) (11-20) (21~28)
273 BhaiabBazar Mean 260 230 253 287 307 394 Period of record Use :
(Meghna) 1/5Year 125 98 102 147 228 255 1970-~1989 NA:
' . - 1977~ 1984
110 Comilla =~ Mean 21 20 19 19 18 23 -do- -
{Gumti) 1/5Year - 15 12 12 12 10 10 1970~ 1990
114 Jibanpur Mean 18 16 16 17 7 .19 -do -
{Gumti _ .
Bridge Point) 1/5 Year 10 © 10 9 9 1 7 1970 ~ 1990
2) Waiter Level in the Dry Season
a)  Tidal River | Unit : M in PWD
' February Mach .
Station Name WL, — --- Remarks

HWL LWL HWL LWL

Period of Record Usé: R'elative

298 Nabinagar  Max 193 110  .2.50 Relati
Upazila: Nabinagar, Bancharmapur

(Tits) ~~ ~ Min 160 Q70  2.12

79  MatlabBazar Max 233 100  2.54
(Dhanagods) ~ Min 1.5 038 223

-do- . :1978~1990
‘Relative Upazila  : Kachua

-do- ' : 1978~1990

58  Hajiganj ‘max 192 0.87 2.37 §
- Relative Upazila : Kachua

(Dakati)) ~ Min  1.52 Q61 165

BEIBE BE




_b) * Non Tidal River .~ © - e .. - Unit:m in PWD

Station Ngme - WL Mach  Apil ~ Remarks
114  Jibanpur - Max 6.71 699  Period of Record Use ; 1978 ~ 1990
. {Gumti Bridge pomt) Min 3.51 341 Relative Upazila : Debidwar

From the above tablcs, the avallablc dlscharge (Probable 5 year) in the dry season are Q
(Meghna) 98 apprommately 100 m3/sec and Q (Gumti) =7~10 m3/sec respecnvely Also the
minimum water level for 1rr1gdt10n by the LLPs are 0.7~1.6m at the Nabinagar and

' Bancharampur (Tldal range : 0. 2~0.3m in the dry season), 0.4~1.0m at the Dhanagoda and
Dakatia rivers (Tidal Range = 0.2 ~ 0.3 min the dry season) and 3.4~3.5m of non tidal river at
the Gumti Bridgc point (Jibanpur 114),

Th_e minimum flows in the Lower Meghan dry season are of the order of 5,000 m3/sec. For
example, the mean flow during the period 23 February to 9th March 1985 was 5,200 m3/sec
made up as shown in the following table :

Flow in Lower Meghna (23 Feb~ 23 Mar 1985)

River-Né\mc _ - Flow (m3/sec)
Ganges at Harding Bridge 885
Brahamaputra at Bhadurabad 4,040
Meghna at Azmiriganj 130
Tributaries :

Khowai, Boulai, Old Brahamaputra
~ Lakhyaand Gumti - ' 165
Tofal 5,220

Source : Expert Studies Group, Halcrow, 1986

| The abstraction of about 10{).1'03/330 (Probable 5 y_éar) from Meghna and Titas will be possible
due to the backflows required from the Lower Meghna.

As showing the reference data, the abstracting discharge by the LLPs from the.Meghna river at
present will approximately suppose to be shown in the following table.
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Relative Upazilas under Surface Water Using Discharge by LLPs from the Meghna River

Relative Upazilas under Surféce Watér'Usiﬁg Discharge by LLPs from the Meghna River.’

Raght bank S;dc: of Meghna River

Left bank Sldc of Mcghna River

=33 m3/sec

=24 m3/sec

- Existing Imgatlon  Upazila Existing Irrigation "Rerrriark&s
Upazila‘Nam'e | AreabyLLPs - Name Area by LLPs '
R ha | ’ “ha
Nabinagar 8200 . |Raipura 3,900
Bancharampur 4700 |Narshingdi 2,000
Homna 700 Araihazar 90
Daudkandi 10,000 Sonargaon | 2,800
Bandar 2,900
(Gazaria 1,000
Munshiganj 400
Matlab 3,500 .|
*-1 ha _ *2 . ha | _
Total 23,600 - Total 17,400  |Ground -ha
' o 3 - {Total” = 41,000
Current Used Water (Q1) Current Used Water (Q2) ' :
=23,600 hax 1.4 I/sec/ha = 17,400 hax 1.4 I/sec/ha

=57 m3/sec

Note : * - 1 Upazila Information 1988, 1990
* -2 Upazila Statistics 1985 =

7 - Water requiremetn was estimated by the baSIS of 1 4 o

Vsecfha (714 ba/l m3fsec.). s L




3.1.2 Groundwater

According to the BWDB study (water Supply paper 489, Ground Water Circle Tl June,
1987), groundwater development zone, characteristic and potential are shown in the
following summarized table. (Refer to 1.5 Groundwater)

Groundwater Development Zone, Characteristic and Potential

Ground Water Resource (Million m3)/

Zone Type of Tdentified Range (mim)/Average (mm) 1981-85
Study Area Total Area Actual Recharge .- Potential | Average Recharge Remarks
(Km2)  [onExisiing develop| Recharge | Ra=Rp x 607100
- ment/Losses Rp
{from flucmatibn) .
Nabinagar, Bancharampur
‘D2 o + A =565 km2
(Nabinagar) 240.6 290.7 174.4 Available Recharge (Ra)
(Bancharmapur) 1,237 (128 mm) (235 mm) (141 mm)  |Ra=174.4 Mill m3 x 565/1,237
: = 80 Million m3 (141 mm)
D1 365 47.0 - 70.1 42.1 Debidwar : A =239 km2
' {128 mm) (192 mm) (115mm) | Available Recharge (Ra)
' Ra = $9.4 Mill m3 x 239/650
B 285 35 79 47 = 32.9 Mitlion m3 (137 mm)
(Débidwar) (124 mm) (276 mm) (166 mm)
. Total ©30) . S : 383
i : (137 mm) .
D1 365 47.0 70.1 42,1 Kezchua @ A =236 km2
(128 mm) {192 mm) (115 mm) Available Recharge (Ra)
. Ra = 585.3 Mill m3 x 236/4.324
D2 1,237 246.6 290.7 174.4 =31.9 Million m3 (135 mm)
(144 mm) (235 rmum) (141 mm)
ci 1.074 113.8 2085 1233
(106 mm) (191 mmy) (115 mmy)
cz 1.018 145.5 223.9 134.4
: (142 mm) (220mm) | (132 mm)
3 630 92,4 185.2 S SER
[(Kachuay (147 mm) (294 mm) (176 mm)
Total - (4.324) . 5853
o (135 mm)




From the analysis of the above mentioned table suppdscd approximately available
groundwater sources of each Upazila in the study area are shown in the following

table.
Available Ground Water Source of each Upézila
Upazila Thwa | Avalable . AvailableDTW  Remarks
_ Name , ' Groundwater Nos *-1 ,
volume '
o T km?  Millonm3  Nos
Nabinagar. - 353 s _ E 170_
Bancharampur 207 L 29 90
Debidwar. 239 33 110
Kachua .2.36 32 | 100

Note : *-1 Annual use water volame by DTW (2 cfs = 57 Usec
v= 57 s x 1,300 ¥ x 3,600 sec x 1/1,000 = 266,760 — 300,000 m3/year_

At present RD-II, RD- 8 and ﬂ)A Irrigation Pro;ect -2 under IMP (Irngatlon Management _
Program) are prcvalhng strongly through the national level.
The prei{ailin g Cbndition and plan in the study area are :

Project Wise and Years Wise List of Upazilas under IMP (Study Area Only)

Fane of JHams of R T Vear Wits corporanion of Upazdes YISO Twiget Tand under sach -
tha e : [~ Kane of TG of Scherna - Machine {Acre/Unil) .
Project §Distiict EX § BA-B5 J SE-BB [ 8G-B7 § ET-58 ] BE-E% | 3500 | $0-03 Upazia [ OIW ST OTWATE | Cultvaton | Teigel 14
) - * . ) in 1968-00 J 1900-91
: . . - " " Frcerinn]  AcearUmi]
LToH]] Debidwer | Kedwa : : Kachua 5 82 75
Bancha- :
RO-8 . rampur
Natinagar
oK — TREidha | FaGnage Rebragn, T - %]
lesigation . : ' ’ Bancha- Debidaar. | 12 N 58 75.
Projoct-2 . B fampur ’ Bancha: 5 . P . 51
; : ] . rampur [ | ’ Co E

Source = Go for Extention of kiigaton theough Co-oporctives and organize
Co-oparsives on krigation” IMP PregramtActicn Pien



3.2

3.2.1

a)

b)
investment cost per hectare through the mmor irrigation system.,

d)

Irrigation and Diainage Development Plan.
Basic Concept for Ifrigation and Drainage Development

To increase HYV Boro production under irrigation by the expansion in the dry
season, o

To desxgn and 0 1mp1ement the devclopmcnt plan -quickly in order to make low
Acc_ordi_ng to .th'e_ hbé’ie mcntionéd point, the irrigation should be carried out by the
supply of LLPs for using the surface water. '

To select ¢ach available irrigation area through each area of the existing canals (khal)
for the intake of water to be done as much as possible. '

To execute the re-excavation of the existing canals from the taking into consideration

of the limited water source and the sedimented silt up condition. The present water
sources have limited the areas applied for current LLPs.

To improve the land area of the existing canal lots by the excavation.

To prevent beneficiary for the irﬁgation area presently using L1.Ps and DTWs,

To improve not only the irrigation but also the drainage through the re-excavation of

the existing canals.-'

But the dramage measure dunng thc monsoon penod is not possible due to the high

- level at the Meghna river. Therefore the purpose of the drainage improvement will be

_ considered only to prevent the drainage of crops during the pre-monsoon period (Apr-

Mar) and the post monsoon period (Nov-Dec). During this period the low water level
is kce_ping at the Meghna river, but Boro and Aman have been often damaged by the
large rainfall occasionally.



3.2.2 Extension of the Irrigat_ion"A_re'a for the Master Plan

From the above mentioned basic points, the irrigation devclopment area of the cach Upaz1la is
shown in the followmg table and Figure. F 3.1.

Extension of Irrigation Area (Master Plan)

Rk Kaoal (Khal) Name - Command | - Cemal - | Rank JCanal (Kbay Nawo Commrand | Canal | Rank JCenal (REA) Name Cord ] Conal - Remaks
: Ara | lengh § - . aca fLeognd - . Ay F Legth
) L T W) iml . N ‘ Tn e )
bt Kuhakhati H 0 g0 1 | Majlua 1 40 10 1 |Beajusd B 1% | 128 [Conirdunder BWDB
: 2 Jssche ) P2 - .0 .
2 [Dulbensgs 2 £00 13 7 | I 2 4i0 9 3 ISawche-Hejiganj 81| 2 160
3 uirarch 3 200 8 3 Laur Fabepur 1 200 8| 4 [Diwswie-Kepten §2 - L) NA
: sl . . . s - R § [asyh-Rogurathpae B3 0 R ¢ &8
4 Bunder i 300 7 4| piknali 4 100 8 & |Noadis Chantbangs s 108 120
: . . . ) . 7 {BiwreAlan - - $s ] 0. 2.0
‘5 [xintand Ban 5 70 4 5 { Addmanii Clt 5 100 F 7 | § fUnniTeuth (13 50 40 Ou-gpoing Improwve-
‘3 [SacharBayek §7 - 05 mertundes BWDB
6 Bunddin § s 5 6 [ Buh [ 400 & 10 KModtrpur Barvix 58 - @0 -
; 11 JAmuje 5 - 6.0 NA
7 Psinpur . -7 189, 5 - Biregan 7] 30 -] 5§ 12 |bsiun .. sl 1o s
) 13 fRalubir Rakimanagar 511 - o MNA
L TSR 3 400 ] 8 [ Begduhar 8 30§05 | W fSeeperXamya 52 . ) an .
i . : ' B B 5T s3] o0 1.5
9. Pibuiskund $ 30 3 9 § Dewjusi 9 260 12§16 |tubopur 814 . 30 NA
. . A 7 KporuKonodketa . $15 50 45
10 Kalisdismra 0 i 3 10 | Samegram 10 10 10 { 1% {Bachels . 51§ 50 35
. S . o S o C) 19 [Simgue o 817 : (9 L
11 Man Tits | 100 5 11 | Rasullzbed n 360 10 | % IPteBofund si8 - 29 .
K : : ) |2 Jadear 519 50 20
iz | Reselpor 12 160 [ 2 | Akeria Nasizpir §20 - 50 NA
’ ’ 2 |Maumigscta-Amujm 521 - 35 .
R L o 522 - 0.9 -
1Y T 1) I g Iy
Tout 2200 67 Totsl IR0 W Towd 1o’ 55)
. 83.5
T35
Kok: 1) Cuonl Rinking for Uptrila Propessl.

7} Commad s caoulding e exiring inigaied aes by LUy wing,
3) NA = Notdvsitatie fnrlhcg;l\quwltrmtkpmdl.ngonl.h:cnml!owmmkw! of ttx Dhatugoda snd Dakatie 1 rvers

The minor irrigation dcvelopment should be based on the introduction of technologzes proven
to be more ccononncal and effecuve under local condition considered. From the above concept
and the reference of 3.1.2 Groundwater, the 1mgat10n system should be prevaxled by the LLPs
usmg as much as possible the surface water source in these Upaleas. After the complenon of
1rngat10n by the LLPs, the development of the DTW and DSSTWS for usin g groundwater will
be considered in thesc Upaleas




3.2.3 Design Water Level for LLPs and Canal Standard Section
for the Re-excavation,

At present, the irrigation by many using. LLPs is done through the available surface water
limits in the study area. This has been carried out mainly for the HYV Boro cultivation durmg
the dry season. Therefmc in order to expand the irrigation area, the Re-excavation of the
‘current canals (Khal) should be planned for the possible water sources from main rivers.

(O Design Water Level of_‘ the Main River Source

According to the results of' the hﬁyd.roljdg'y a'naly'sis in the dry season (Feb-Mar), the design
water levels for each Upazila are éhvi_saged as follows :

- Nabinagar and Banchara'mp'ur
: Demgn Water Level = 1.10 m (PWD)
[Based on the observed data at 298 Nabinagar ('I‘ltas River))

- Kachua
Design Water Level 0. 70 m (PWD)
“[Based on the observed data at 79 Matlab Bazar (Dhanagoda RlVCl‘) and
58 Hajlgan] (Dakatia River)]
(Refer to 1.3 Hydrology)

R Standard Section for Re-excavation of Exi_sting Canals.

- Based on the current canal secti_ons, the design forms were determined from the taking into
consideration on the possible improvement of existing canal lots by excavation.

'The canal standard sections and dimensions subjected to the improvement are shown in Figure.
F.3.2.



3.2.4 Drainage Improvement by'Re~ex'cavat'i_on of.Existing--Chnals;-

The water level conditions in the pre-monsoon (Apr-May) and pos‘i-monsodh period (Nov-
Dec) at the Titas, Dhanagoda, Dakatia River, also the cultwatmg land elevation of the each
Upazila in the study area are shown. in the followmg table -

Unit : . min PWD

Station Pre-Monsoon | “Post-Monsoon |- CquvaUng Land Elevation and Area
Name HWL{ Apr | May | Nov. | Dec || = Nabinagar = .
N e | W TanaType [ EL Area
m oy om m m ¢ o m . ~ ha
L iMax | 290 1 490 | 450 | 3.10 ' F4 1530 | 12,800
298 Nabinagar  {Mean | 2.50 [ 370 ] 360 | 250 | F3 1 32-44 9,600
(Titas) Min 2.12 | 261°| 276 | 208 §| - F2 44~53 3,000
: . (25400)
: ‘ b : Bancharampur '
Max 305 | 363 | 3.70 | 2.82 F4 1.5~3.0 7,200
79  MatlabBazar [Mean | 2.60 | 320 { 320 | 250 §{ ~ E3 | 30-42 | 8,000
(Dhanagoda)  [Min | 230 | 2.82 | 289°| 229} F2 4.2~5.1 2,800
N (15,200)
y : 4 Kachua
Max 332 | 355 | 3.87 | 331} F4 o -
58  Hajiganj Mean | 260 | 3.00 | 290 | 260 | F3 2.4~30 3,000
(Dakatia) Min 203 | 256 | 203 | 194 | F2 3.0-39 | 9,700
' ' (12,700)

Note ; Refer to Figure. F.2.2

From the above table mentioning the relat:onshlp between the river water level and thc

cultivating land elevation, the improvement plan by re-excavation of current canals (Khal)

would bf: reduce largely the production of the Boro and Aman durmg havcstmg periods.
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3.3 Irrigation and Drainage Development for the Priority Project

3.3.1 Basic Concept for Irrigation and Drainage Development

The irrigation area by the master plan level had been taken up and the most beneficiary areas

for irrigation are selected, based on the following items.

a) To expect the most benefit from the consideration on the relationship through the

improvement of roads.

b) To obtain high effect on the present market conditions. Therefore, the irrigation areas

should be located near the sites of the markets.

¢) - To expect the suitable operation and maintenance.

d) To obtain high effect on the present navigation systems.

3.3.2 Extension of the Irrigafi_on Area for fhe priority Project

From the above mentioned points, the priority project area for irrigation and drainage of each
Upazila is shown in the following table.

Bancharampur

Nabiniagar Kachua
Renk | Coasal (Khal) Nama Command | Cinal | Renk] Cansl (Khal) Name Commend | Canal | Rk Canal (Rhal) Name Commsnd | Canal
o Ara Length Area Length Arca Length
B ba km| e ha ki km
I JKathakahali 1 10 9 1 |Msjikets 1 A0 10 1 |Sachur-Hajigenj §1 250G i6
2 |Dulbanega 2 600 1 2 |Lauwr Fathepur 3 00 8 2 |Ksaye Ragunuipur 53 100 &
3 Muwader 4 300 ] 7 3 jAduimsnil Chert 5 100 7 3 |Uzani-Taulia 86 50 4
4 INendalia 6 80 -5 4 |Bingan 7 380 3 4 |V 513 100 15
5. |Pahariskandi 9 30 3 0§ | Begduhax 8 Eﬂ] 5 S |Kajkemia-Kamorkssha s18 50 4.5
6 [Kaliksodisoon 10 70 3 § |Rasullabad 1 | 0 i0
ha km m km ha km
Total 1150 40 Total 1740 45 © Total 550 38




4, OPERATION AND MAINTENANCE FOR LLP

4.1 Organization

"The organ_izat:ion for the LLPs irrigation project will be aimed at its operation and maintenance.
This opcfati_on and ‘maintenance 'wo'tlld be can_'ied out by the so-calléd two tier cooperative
system - UCCA and KSS - through-the_oa-going'Inigation Management Programmie (IMP)
basis. In the meantime, the O&M of water source channels would be carried out by Upazila
Parishad and Water Users Association(WUA). The Upazila Parishad would receive a part of
charge for the maintenance of water source channels from the UCCA through the Food for

Work Program.

The UCCA would own all LLPs and Iease them to the WUA composed by KSS/BSS and
"MSS/MBSS. The UCCA wou]d collect the rental charge. of these LLPs through the WUA and
use this for the annual 0&M and the renewal of LLP- uriits in the future. The Upazila Parishad
owns all existing water source channels used for the LLPs prolect and takes the respons1b1hty
for their maintenance for the 1rr1gat10n drainage and nav1gat10n purposes. ' '

The project will promote also the fofmation of formal farmers groups through the Water Users
Association (WUA), This WUA will aim at 4 suitable O&M with the followmg objects roles
and re3pons1b1hues

= In the ‘name -of 'the Ass'oeiation' and on behalf of its- 'members to-mobilize
resource,. ra:se fund ﬁom members and obtam loans for the executton and

'operanon of i irrigation system 1mprovements

- To participate in the construction 'of water distribution systemn and related
- infrastructure works, to operate/arrange the execuuon of these functlons and to
mamtam and manage the system i in the command areas

- Toresolve problems and displites among members concernin g the use of water.

- To set and collect charges from members for the operation, maintenance and
management of the irrigation and distribution system, loan repayment and
member charges and 1o take necessary 0perat10na1 or appropnate action against
members in default of payments due to the Association, '



T_he Association should be participated by all landowners and tenants in the command area, as
many as possible, such as NGO organized groups.

All farmers cultivating rlandsin the command area qu"alify for membership in the Association.
For any new land brought into the command area, the Association shall motivate to the farmers
and the member shall pay annual fees o__r_chafge for the Association. The project will undertake
promotional activities thrbugh publicity, demonstration and technical advice to farmers.

4,2 Operation Flow

The work flow of the project is formulated in Figure.F.4.1 and the organization of the on-
going Irrigation Management Programme (IMP) is shown in Figure. F.4.2.
The roles and responsibilities for O&M of the project indicate the following,

(1) BRDB

- Appointment of the Project Manager
- Project formulation and establishment of task force
- Preparation of "Operation Manual of the Project”
= PrOvision of administrative advise to UCCA including credit arrangement, staff
training, etc..
- Budgetary arrangement for ovcrhcad cost of BRDB
- Internal auditing
- Coordination with other agencies concerned
- Monitoring and evaluation of the Project
- Record keeping
- Reporting to project sponsor, if any

() UCCA

B Arrangément of credit for procurement of pumps and other consumable to the
Water Users Association (WUA) and its repayment
- Maintaining ownersh1p of pumps - ' |
- ,:Prcvailmg and assistance for the formauon of the WUA -
- _Day-to—day managernent of the PrOJect
- Resolve of problems and disputes among members of the WUA
- Assistance and advice to the WUA for the construction of the distribution canal



: Provision.of technical guidance and staff trammg for pump operators and
mechanics of the WUA ' ' e
- Provision of G&M support, spare parts and repair services
- Accountmg mcludmg set-up of rental chargc collection of rental charge from
- Fmanc:al COIltl‘Ol for self-rehance in the project execution
- Record keepm g ‘ ‘
- Reporiing to the PM of BRDB

(3)  Water Users Association (W UA)

- Efforts for the i nngatlon area expansmn
- - Preparation of work schedulc meeting and arrangement for all mcmbers
- Construction of the distribution canal '
- = O&M for the pump and di_stﬁbuﬁon canal
- Q&M for the budget and ledger
- Instalment and pay back of credit
- Collection of the water charge from all members
- Payment to the UCCA for the rental charge of LLP
- Request to the UCCA for technical assistances and repair services of LLP
- Payment for 1epair services and spare parts for LLP
- Cooperation with Upazila Parishad for the maintenance of the water source
channels under control by Upazﬂa Pmshad ' '
- Record keeping
- Reporting to the UCCA

(4) Irrigation Management Programme (IMP)
a)  Upazila Irrigation Cormnitte_é

The Upazﬂa Irrigation Committee is a very 1mp0rtant organlzatlon in Upazila Whlch is
rcsponmble for the following functions. ' '

- To enforce spacing, zoning and setting cntena fori mgauon equxpments
- To register irrigation eqmpments - s

- Toplan programmcs ofi 1rngat10n 1rhprovcment

- - “Toresolve disputes '
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- - To organize farmers meetings
- b) - Upazila Implementation Team under IMP

The roles and responsibilities of this team will be executed in the field through following
functions.

- To implement IMP as per guidelines of the IMP manual
~  To train farmers and field workers '
- Toreport on IMP

¢)  Scheme Irrigation Management Committees

The IMP Manual calls for the _formation of an Irrigation Management Committee at each
scheme, consisting of the KSS Chairman, the UCCA Inspector, the Block Leaders and the
Scheme Managér_. This committee is the executive body of the water user group responsible
for the management of the scheme on behalf of the members. '

~d) Reporting on IMP
The responsibility for this reporting lies with BRDB and these functions are as follows.

- . . A weekly monitoring report submitted by the scheme manager to the UCCA
- Anannual report from the scheme manager to the UCCA

B An annual report from the upazila'to the District Team. And with the monthly
report the same proforma was 10 be sued by the District to consolidate the upazila
‘information for fransmission to Head Quarters.

This réporti'ng'system aims at k_ey indicators of (i) the total numbers of the group, (i) the total
numbers of K§8, (iii) estimated cropped areas of Boro rice, wheat, transplanted Aman, etc.
and total cropped area, (iv) estimated yieId_s:, (v) irriga.tion charges for KSS and non-KSS
men_ibers, and (vi) total operation hours and total days of 'pump brc_ékdown.



4.3 Training

Training aims at providing the necessary training to the beneficiaries of the project to enable
* them to properly manage the irrigation facilities which they will procure. The following training
concepts will be required. ' - :

- - Farm management wafer management and accounun g training

- Minor irrigation facilities management

- Management and development of cooperatlve systems

- On-thejob trammg for pump operators and mechamcs of the WUA

BRDB was established to p'ro'mote the UCCAfKSS'co -operative- System and has provided
training to the accountants who maintain the book of the co- operatlves at the Upalea and
village level: BRDB has a Training Materials Production Unit in Dhaka whxch could be used
for the design and production of information and training materials for the project. .

The pump suppliers will provide training to mechanics for servicing equipments. - This training
will also be targeted for pump operators, mechanics, irrigation group organizers and water user
- groups, ' '

Poténtial groups (WUA) for the minor irrigation equipments will be identified by the irrigation
group organizers who will visit the grc')up"in the field. Toimplement the activities 'p.lanned
under the project, an mformanon dissemination campalgn w111 be undertaken in areas targeted
for development under the project. Imgatxon group organizers will be encouraged to
'pamClpate in the pl‘O]CCt 1 the maximum extent posmble and wﬂl be involved in the formation
of water user groups ' '

Training for WU'A will include the following.
- How to obtain system de:ngn ass:stance, cred:t and agrlcultural advice
- "Group orgamzatlon and dec1310n makmg . '

- Pump operatxon and lepau‘ semces
- Book—keepmg and ﬁnancxal management '
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a)  Pump Operator Training at Farmer Level

- Duties of the operator

- General working of the diesel engine, drive mechanism
- Regular servicing and planned maintenance

- fmpoﬁanc_e of clean air, fuel, lubricants and coolants
- Safcty measures '

- Seasonal shut down procedures

- Record keeping

b) Mechanics. Training

- Use of tools and workshop equipments

- Repair of engines and pump equipments

- Fault ﬂnding of pumping equipments

- - Ordering of spare parts

- Introducing other farm machineries

- Basic book-keeping for running a small business

4:.4. Workshop

The necessity of a mechanical workshop to be established at the Upazila level is based on the
following concepts.

- For quickly repairing

- For supplying available spare parts _

-~ For supplying quickly available technical personnel
- Yor maining facilities

Points meﬁtioncd by farfners were indicated by (i) the lack of spare parts in BADC store, (ii)
the insufficient training for operation, and (iii} the high cost for supervision.

The objectives of a workshop were based on the considerations that it would help quick
Tepairing of machines, costs will be fess, repairing time will be minimized, stores of spares can
be maintained easily and the training activities for repairing, maintenance as well as motivation
can be carried out very smoothly and efficiently.



4.5 Equipment & O.M. Costs and Revenues. .
1) Eﬁcpenditure
a) Equipmcnt Cost for W'or_kShop _

" Equipment for storage, t:ransportatzon machmery of the I..LPS/FPS, machmery and tools forthe
repalr of pumps are as follows.

Q'ty Tk/unit Tk

Mini-Track (2 ton) 1 750,000 750,000
Mini-Tractor (with trailer) 2 75,000 150,000
Motorcycle (125 ¢c) 2 40,000 . 80,(_)00- :
Machine for Repair - - 1 LP. 1,500,000
Miscellaneous 1 L.P, . 520,000

Total ‘ S ; 3,000,600

b)  Personnel Cost
In order to perform administration managing, accounting, busxness forming and. machmcry

jobs, the followmg staff and fee are required.

Person Tk/menth/person Tkfyear

5000 - - 60,000

Project Administrator 1

Accountant i 3,000 . 36,000
Mechanic Eng. 2 4.000 : 96,000

. Machinery Staff 2 2,000 48,000
Assistant Staff 1 2000 - 24000
Driver 1 3000 . 36000
Total | - 300,000
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c)  O&M Cost for Workshop -

Tk/unit T/fyear

‘Vehicle Repair o 1.0 L.P. 100,000

Equipment Repair " 30,000

_ Vehicle Fuel etc. " 10,000

Spare Parts of LLPs _ " 100,000
Office Supply " 50,000 -

Miscellaneous 10,000

Total 300,000

dy  Training Cost for LLPs
Total 130,000 Tk (for pump operators)

e) Maintenance Cost for Water Source Canals

The Upazila Parishad will charge the UCCA for fhe mainienance of water source canals
(Upazila controled) from the UCCA's incomes through the Food for Work Programme. This
charge to 'eac'h'Up_azi!a UCCA will be determined, based on the construction cost for canals re-

excavation,
O&M Cost for Canals Re-excavation

Total 250,000 Tkfyear
(Bancharampur, Nabinagar and Kachua Upazila)

Total expenditure (Bancharampur, Nabinagar and Kachua Upazila)

- Personnel Cost _ 300,000 Tkx 3 = 900,000 Tk/year
- O&M Cost for Workshop 300,000 Tkx 3= 900,000 "
- Training Costfor LLPs 130,000 "
- Q&M Cost for Canal Re-excavation 250000 "

Total Expenditure (O&M)

2,

180.000 _Tk/vyear

Bquipment Cost for Workshop ___ 3.000.000 Tk x 3 = 9.000.000 Tk



(2) Incomes
Incomes for the UCCA through the LL.Ps business afe as follows.

- Rental Fee of LLPs from WUA 173 Nos x 1 000 Tk = 1 903 000 Tk/Year
- RcDalr Fee of LLPs fmm WUA 173 Nos x2.000 Tk = 346 000 o"

“Total ' . 2,249,000 Tk/year

(3) . Financial Balance

Expendlturc : ' _ S
Annual O&M Cost S 2,180,000 Tk
Annual Income : © 2,249,000 'Tk

This fund would be considered, based on the fee related to the 1ncomc of LLPs rental
charge/L.L.Ps repair charge and the O&M cost of LLPs under the UCCA. At prcsent the LLPs
are purchased directly by the individual farmers without the government subsxdy

In order to achieve fruitfully the developmént in rural arcas, the. GOB assistances 10 local
peoples are very ih}poﬁance From this viewpoint, thé rental for WUA may be charged high as
about 11, 000 Tk/umt (550 Tk/ha). Thls, However, can ‘be set w1th to farmier with 5,000 ~
6, 000 Tkjumt {250 ~ 300 Tk/ha) with the consideration of a half cost subsided by the GOB.

4) Water Charge
The currént water charge ranges 2,500 to 3,200 Tk/ha in 1990/91 according to upazila and

BADC officers. Based on our calculation shown in below, thc proposed water charge per ha
of the LLPs project will be set with 2 500 Tk. '

_ + Items o K - Cost Tk/ha

1. Fuel - : 1,200
2;.Personal and Labour cost- 500

3. LLP rental charges 400

4. Water Source canal O & M 50

5. Work Shop O & M 1000 s

6. Repair and Spare parts L 150

7. Other | 100

' Total .j ' 2500'” e

This proposcd water charge w111 be occupled about 23 % of the producuon cost for Boro HYV
which is 11,000 Tk. per ha, '
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"Table F.1.6 Maximum Two-Day Rainfall/Ten-Day Rainfall

(Unit : mmy)

Station Name Days 2.33Year | 5 Year | 10 Year [ 20 Year
BMD Comilla 2 days 199 256 300 341
10 days 403 469 509 539
103 Brahmanbaria ~do- 226 263 288 308
-do- 411 488 542 587
'3'_51 Bancharampur =" 186 233 268 301
- 379 457 511 558
367 Nabinagar - 203 241 267 290
' - 371 429 471 507
366 Muradnagar -t 158 203 231 253
e 300 388 446 494
357 Daudkandi -t 201 236 262 285
- 467 550 606 653
360 Hajigan] =" 184 236 278 317
- 349 404 440 4638
354 Chandpur - 192 247 286 323
-t 342 421 482 537
-363 Laksham -t 205 246 274 298
- 474 564 629 684
352 Barura - 178 223 262 301
: - 355 430 490 546
R76 Narshindi - 220 254 279 301
: 418 501 573 638

Source : MPO Report
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Table F.1.10 Minimum Surface Water Level (Dry Season)

Unii ‘Meters in PWD

Month

~ February

" F-49

- January, < - March _
Station wL [LWLHWL LWLHWLILWLIHWL| Remarks
Name ) - - s .
o _ 1 - R - . IPeriod of
298 Nabinagar “Max - 1:9‘4_ 1,18 1.93 1.10 | 2,50 1.60 |Record Use
(River : 108 Titas) Min | 170 | 096 | 1.60 | *0.70] 212 | 108 |1977~1990
1297 Gokarnaghat - Max | 202§ 1.24 | 1.96 | 1.18 | 247 1.29 1978 ~ 1990
(River : 108 Titas) Min | 1.72 | 0.98 | 1.60 | *0.67} 1.80 0.91 NA: 1979-1981
272 Bhairab Bazar Max | 212 ] 128 | 1.98 | 1.14 | 261 | 128 [1981 ~ 1990
(Rver : 102 Min | 1.79 { 099 | 1.68 |*(00.74] 192 1.00
Surma-Meghna) S IR _ ? -
2747 Narsingdi . Max | 213 | 122 | 1.98 1.O5 | 242 1.25 11970 ~ 1990
(Rver : 102 Min | 1.67 | 0.98 | 1.54 [*0.64| 166 | 078 [NA:1981~1982
|Surma-Meghna) _ : N : _
275 Baidyer Bazar Max | 2.48 142 | 2.37 1.17 2.55 126 [1970 ~ 1990
{(Rver : 102 ' Min 1.51 | 047 ] 1.25 |*0.14| 152 | *0.14 [Na: 1978~1981
Surma-Meghna) : : : |and 1988
275.5 Meghna Ferry Ghat| Max | 2.19 | 1.02 | 2.11 | 093 | 237 110 |1978 ~ 1990
1(Rver : 102 ' Min | 1.87 | 073 | 1.69 | 049 | 1.78 | *0.20 [NA:1979-1981
Surma-Meghna) _ _ = :
276 Satual/Matlab Max | 2.31 080 1 214 { 0.83 | 279 | 0.79 [1982 ~ 1990
[(Rver : 102 Min | 122 | 066 | 1.74 | 039 | 168 | *0.07
Surma-Meghna) - ' N N o e
277 - Chandpur - Max | 2.44 1.04 |-2.25 1 0.81 2.58 0.80 1970 ~ 1990
(Rver : 102 : ‘Min | 1.81.] 047 | 1.83 | *035| 200 | 037
Surma-Meghna) - 4o _
58  Hajiganj Max | 2.07 | 1.16 [ 1.92. | 0.87 [ 237 | 098 [1970~1990
(River : 27 Dakatia) Min | 1.58 | 0.66 | 1.52 | 0.61 | 1.65 | *043 |NA: 1981~1983
79 Matlab Bazar Max | 2.56 | 1.05 | 233 | 1.00 | 254 | 097 | 1978~1990
(River: 34 Dhanagoda) | Min | 2.00 | 0.73 | 195 [ 038 | 223 | 058 |NA:1979-1982
- (Gumti River) Unit : Meters in PWD
R Month i -
Station | WL | Jan. | Feb.| Mar.| Apr Remarks
“iName : :
110 Comilla. Min | 845 | 841 | 10.37 | 10.15 |Periods of Record Use:
L Min | 7.13 | 7.13°| 7.07 | *7.01{ 1970~ 1990
- 113 Kangsanagar Min | 699 | 690 | 7.80 | 9.34 | 1980~ 1990
o . ‘Min | 469 | 418 | 4.10 | *3.96
114 Jibanpur | Min | 521 [ 515 ] 677 | 699 | 1978 ~ 1990
- (Gumti Bridge) Min | 3.64 | 3.55 | 3.51 | *3.41 | NA: 1980 ~ 1981
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Table F.2.2 Mcchamzed Mli‘l()r Im gatlon Devmes in Comllla, Chandpur and Brahmanbaria Districts
(Old Comilla District) :

; o Nubmbers in VEqmpment . 'Irngat:ed Area Increase Ratio of
Devices]  District C o (x 1,000 | (x1000ha) Irrigated Area
Name | 1979/80) 1984/85]1989/90 1979/80| 1984/85| 1989/90] 1979/30| 1984/85[ 1989/90
' % % Yo
Comilla | 090 | 126 | 123 | 2290 | 317 | 320 | 100 138 | 140
DTW o - . | _
Chandpur 003 | 0.10 | 008 | 07 2.5 1.9 " - .
Brahmanbaria | 0.18 |~ 0;47 (.82 4.7 11.2 70.0 ! 238 426
Comitla | 298 | 346 | 396 | 135 | 119 | 164 " 88 121
STW
Chandpur 003 | 006 | 019 | 0.1 02 08 | " -
Brahimanbaria | 093 | 137 | 241 | 40 50 | 102 " 125 | 255
Comilla 172 | 208 | 282 | 251 | 284 | 365 " 113 145
LLp | 1 1
Chandpur 132 | 173 | 220 | 187 | 252 | 313 " 135 167
iBrahmanbaria| 179 | 220 | 265 | 262 | 293 | 365 o112 139
Comilla 560 | 680 | 801 | e1s | 720 | 849 117 138
Total - _ I .
Chandpur - | 138 | 1.89 | 247 | 195 | 279 | 340 " 143 174
Brahmanbaria | 290 | 404 | 588 | 349 | 455 | 667 " 130 | 191
' |GRAND TOTAL 99 | 127 | 164 | 1159 | 1454 | 1856 ] 100 | 125 | 160
: | % % %
Comilla Irrigated Area (%) 21 24 28 - - -
Chindpur " ' 13 19 - 24 - - -
Brahmanbaria " ' 19 26 36 - - -
% % % N
GRAND TOTAL Irrigated Area (%) 19. 23 30 - - .
- District Area : Comilla A=3093x1000ha-
- Chandpur =170.4 x 1,000 ha 71.3x 1 h
Brahmanbaria A 1916 x 1000 ha (6,713 km2)
- Agriculture Land Area: Comilla  A=299.1x 1,000 ha
Chandpur’ A'=144.7x 1,600 ha 20.8x 1 h

Brahmanbaria A =185.0x 1,000 ha. (6,208 km?2)
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Table ¥.2.3  (a) Minor rrigation DTW, STW and LLP (Total Bangladesh)

_ Total Arca- | _Average Command Area .
Year No. of Tirigated Acre . Ha Remarsk
-DIW " (Acre}. : ' o
;éaﬁ-ﬁé- 102 4,115 | 404 _'1'5'.4
Josey | 380 16,080 - 2n | 17.10:'._3
196970 - R0 | %270 _13.2972
197071 79§ S moem0 4030 11630
197.1—'7_:2-'E 90?6. 20330 4240 13.10
1972-73 1237 37,776 | 30.56. ‘ 1230
:1973-74- | 7'1,4794 : 6i,456 41.10 .15.60
197875 2;6_99 | 17854 510 '1?.701
19-75_-76 388 | 153047 | 40.2'0.- i_6.301 |
1976-71 | 4,461 i 164_,1931 36.80 14.90
w7798 | 140 333,474 4540 l840
w879 | 9,320 504,340 54,10 .21.'90__'
1979-80 9,795 :.582;293 _ - 63.0 255
198081 1 rao ] 9sis 603 24
_1981-32 12810 70.4,559’ - 550 223
'1982-83 SRt 839,007 570 231
198384 | 1643 | 1002718 610 2.7
1984-85 '20,548 | 1,058,096 520 21.1
1985-86 22,393 1,254,008 . |- 56,._6, 2.7
1986-87 23,481 1,36'1,898_'.: 580 235
1987-85 24_,657 1,134,222 1 40 | .__:1876_.
1988-89 6443 |- 1;401,459"  53.‘0'_ 215
1989-90 28,4.85 1492735 51.0 i 206

Source BRDB, BADC
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Table ¥.2.3  (b) Minor Isrigation DTW, STW atd LLP (Total Bangladesh)

Source :__BRDB: BADC

- F-55

- . I 'f'otai Area Average Cominand Area _
Year ‘No. of Trrigated Acre Ha Remarsk
STW (Acre)
1971-72 685  NA - -
1972-73 1324 NA - -
?1973-74 1,252 NA . ;
1974-75 4,029 35,052 8.70 3.50
1975-76 5,179 31,074 6.00 2.40
1976-77 5402 31,332 | 5.80 2.30
1977-53] 12,325 112,158 9,10 3.70
1978-79 17,036 180,582 10.70 430
1979-80 23,061 279,038 21.1 4.9
1980-81 26,735 | 321,497 12.0 5.9
1981-82 41,300 462,560 11.2 45
1982-83 64,290 752,193 11.7 4.7
198384 98440 | 1,082,840 11.0 45
1984-85 | 120,980 ©1,451,760 12.0 49
.198_5-86 b s 1,655,631 114 46
1986-87 158,899 1,779,669 11.2 45
198788 | 176232 | 2114784 | 120 49
1988-89 185742 | 2.,'191.756_ 118 4.8
-_51989-90 199358 | 2232809 112 45




Table F.2.3  (c) Minor Lirigation DTW, STW and LLP (Total Bangladesh) .

. _ +{ ~ Total Area Average Command Ared . :
Year No.of | Trigated  Awe “Ha Remarsk
" LLP (Acrt_)) ' :
106768 | 6,558 37903 | 485 1960
1968-69 0852 | 430,082 3960 1600
196970 | 846 | 642752 3600 | - 1460
197071 | 24483 889,869 36,30 1470
o2 | 23 | 833,9_41_ 36.50- 1480
1072-73 32917 1,218,766 37.00 15.(50'
197374 | 35343 1330810 -'.37..70 ' 1530
197475 '_35,534 _ 1,3.00,5.041_" 3660 480
197576 | 63s2 | 1312577 3610 | 1460
197677 | 28224 | 1034328 36.60 1480
199778 |- 3_6,736 1 1300000 - 3540 1430
197879 35895 1,436,?_12 _ 40.00 16.20
1979-80 31,389 weg02 | 4000 ._ 16.20
1980-81 36,049 ".1,370,:421 1 ..38.00 e 15.40
1981-82 41,354 | s | 3500 1420
198283 | 43,039 1365840 | 3200 B0
1983-84 3615 | 1031395 | _24.00. ' 9.70
1984 85 50,661 1,135,600 200 890
198586 | s1242 1220953 | 2400 9.70
1986-87 37489 | '927,76_.0.._ . 24.9({ | ,19.10'
1987-88 | - 40554 | 1,001,643 24;7_0 11000
108889 | 50103 1753605 | 35.05_ 1
1989—90 58,200 2,328,000 40.00 16'.2(;.,

Source : BRDB, BADC
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Table F.2.5.- Total Irigated Area of Minor Irrigation Practices

(Year : 1989/90)

o . o ~Unit i ha =
" Tiemsj Uupazla j _Agriculture Land | Imigated | -~ | . | Cropping
' Total . [ Single | Double |- Triple | Total | Area(C)| B/A | C/B | Intensity
Upazila . - -Area (A) {Crop Arca|Crop Area|Crop Ared]. (B) . (%) | (%) {%)
KACHUA - 23,600 | 11,400 | 6,500 | 1,200 |19,100| 6,800 /[ 81 | 36 | 147
S R ) (5,400) (28)
DEBIDWAR 23,900 | 800 | 11,900 | 6,900 |19,600] 8,200 | 82 | 42 | 231
- (8,200} (4)
BANCHARAMPUR| 20,700 | '3,400 | 11,500 | 3,600 |18,500 7,400 | 89 | 40 | 201
| (7,300) (39)
NABINAGAR 33,500 | 7,200 | 16,000 | 4,200 |27.400} 10;000 | 82 [ 38} 189
o . (9,700) .| (35) '
TOTAL 101,700 | 22,800 | 45,900 | 15,900 {84,600| 32,400 | 83 | 38 | 192
: : - : (30,600) (36)

- Exclude in Khas land,River Canal,Pond,Home stead,water body and Road etc. '

- Value of {

} exclude the mannual type irrigated area.
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Table F.2.6

Irrigated Practices by Equipment Type(Year 1989/50)

a) DTW, 8TW, LLP

.. Area "Acre (ha)

..STW

Tiems BTW , LLP -
Number{ Total |Average|Number| Total |Average|Number] Total | Average| Total
Upazila ‘ Irci-Area(Irci-Area A Ieri-Area] Irri-Arca Irri-Areaj Irri-Arca]Trri- Area
_ _A(_:re_ Acrc; _Acre Acre Acre Acre
KACHUA 61 4,200 | 70 13 200 15 293 | 8900 30 {13300
(1,700)| (28) | - (80) (6) (3,600)| (12) .|(5,380)
DEBIDWAR a2 | 59007 64 | 428 | 6900 16 | 192 | 7400 | 38 18,800
(2,400)| (28) {2,800){ " (8) (3,0000| (15) |[(8,200)
BANCHARAMPUR| 16 1,300 80 440 | 5,200 12 350 |[11,600| 32 | 18100
(520) | (32) | (2100) |  (B) (4700) | (13) | (7320)
NABINAGAR 26 1,300 50 173 2,500 15 540 20,360 37 24100
(530) | (20 (1000) | (6) (800) | (15) | (9730)
b) Mannual Type
Items Swing Basket Dhoon Rower Pump :
: : Number | Total' |Average{Number{ Total |Average|Number| Total { Average| Totat
Upazila Irri-Area | Irri-Area Irri-Area|Irri-Area Trri-Area] Irri-Area| Irri- Area
Acre Acre Acre Acre
KACHUA - - - 1,169 | 3,500 3 - - - 3500
{(1400) | (1.2) {1400)
DEBIDWAR - - - - - - - - - -
BANCHARAMPUR| - - - - - - - 730 | 240 0.3 | 240
IR {(100) {0.1) | (100)
NABINAGAR | 245 500 2 72 | 300 5 - - - 800
- ' - (zo0) | (0.9) (120) (2) (320)

source : Information form Upazila and BADC Officer
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Table F.2,7 Supplied Equipment Type Numbers of Each Year

a DTW Qu2octeb7s
_ -+ Jtems Type >1086 | 1987 1988 | 1989 | 1990 | Totat
Upazila - . , o '
L . Digsel 23 .23 33 52 65 -
KACHUA [Electric. 3 | 4 6 & | 8 .73
: . |Diesel S S
- |DEBIDWAR ~  [Electric. . . ' ' NIA
. . ~ [Diesel - ' - R - - b 16 N
|BANCHARAMPUR |Electric . | - e ! A R 1
: . |Diesel 13 13| 13 | 23 | 35
{NABINAGAR Electric 1 1 1 1 i | 36
" b) STW
Items| Discharge .| Type | >1986 | 1987 1988 1989 | 1990 | Total
Upazila ' ' j
. 0.5~ |Diesel [ 12 12 12 12 12
KACHUA -~ |Q=0.75 cfs |Electric| - -{ - - - - 13
o ' =14~241s | v oL S 1o :
‘ : : -~ |Diesel | 382 384 388 408 [ 408 |
DEBIDWAR | -do - Electric| 5 7 11 20 | .20 | 428
_ R o5 105~ Diegel |~ =~ - . B 334 _
" |BANCHARAMPUR |Q=0.75 cfs [Eiectric] | NA | NA .} NA NA 6 440
) =14=211/s | ' I : '
o : 0.5~ -|Diesel 125. 1 147 171 204 222 |
NABINAGAR - |Q=0.75 cfs |Electric] - . L. - - 222
=14~211/s - ' ' '
¢} LLP
Hiems| Discharge Type | 1986 | 1987. 7 1988 1989 1 1090 .. "Total
Upazila - - Lo _ - .
Q=G5cfs |Diesel { 68 | 120 | 184 186 | 186 B
KACHUA = 141/s ~ lElectric] © 0 0 0 20 206 -
Q=1 cfs Diesel 52 5¢ | 55 5B 74 293
=28 1/s |Electric] 13 ] 13 i3 | 13 13 87
Q=1cfs Diesel | 45 . 48 63 68 68
DEBIDWAR ~ 28 1/s |Electric] 2 .| 2 4 9 |- 9 77 _
Q=2cfs  [Diesel 74| 82 | 94 103 | 103 o 192
=57 1/s  |Etectric| 12 | 12 12 12 | 12 115
Q=1cfs Diesel - S - 180 -
BANCHARAMPUR | = 28 1/s - .{Electric] NA | NA NA ] ONA ] - 150 |
Q=2cfs  [Diesel S - B . 180 | 1 ss0
= 57 /s |Electric] NA NA NA NA - 28 200
=1 cfs Diesel 181 | 153 [ 142 160 | 180 _
NABINAGAR =28 15 |Electric} - | - R I 180 4 .
Q=2cfs Diesel 274 | 282 290 | 320 295 - 1540
=57 1/s  |Electric] 24 30 38 40 65 | 360 - -

Source : Information from Upazila and BADC officer
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Table F.2.8

Area Served and Farmers Distribution per Pump (1589/90)

a) DTW Qw2cf« 8718
Ttems] ~ ‘Average Number of [Number of |  Average “Not :
1 Served Area Farmer | Operated | Irri-Area Operated Remarks
. SRR ~well Per farmer Weil
Upazila {ha/farmer)
: : Area : . Not Operated well .
KACHUA 80 ~ 80 70 ~ 100 | 61 0.3 12 -Pump Trouble
' {24~32 ha) -Not Operated
Covered Arca A = 1,700 ha
Two crop = Boro,
T Aman, wheat
Area . Not Operated well :
DEBIDWAR 50 ~ 70 70 ~ 80 92 0.3 15 -Pump - Trouble 7
' {20~28 ha) ' - Abandoned 2 (Sand deposit)
' - Not Opeated ~ 6
. Covered Area A = 2,400 ha
Acre _ Covered Area A = 520 ha
BANCHARAMPUR -|80° 1006~175 16 0.2 - {One Crop = Boro)
' {32 ha) : :
Acre 8 _ 1 Not Operatéd weli :
NABINAGAR  [25(10 ha) 60~165 5 0.1 10 -Pump Trouble 3
: Acre : -. Abandoned 2 (gas Trouble)
60 (24 ha) 76~165 20 0.2 - Not Operated 5
: ' Covered Area A = 530 ha
{One Crop = Baro)
b) STW {Q=0.5 ~ 0.75 cfs =14 Ifs ~ 21 ¥/5)
Items Average Number of {Number of | Average Total Not
.~ Served Area Farmer | Operated | Irri-Area Covered Operated Remarks
: well Per farmer Area Well
Upazila {(ha/tarmar)
Acre . 80 ha
12~ 17 16~30 13 0.2 Two Crop : -
KACHUA {5 ~ 7 ha) Boro, T. Aman,
wheat
: Acre 2,800 ha
DEBIDWAR i2~ 15 15~20 428 0.3 Two Crop : -
: {6 ~ 6 ha} Boro, T. Aman,
wheat
: : Acre
BANCHARAMPUR 10 ~ 15 20~40 440 0.2 2100 ha -
: . {4 ~ 6 ha) One Crop
{Boro)
: _ Not Oporated Well:
NABINAGAR Acre 1,000 ha -Engine
5~10 (2~4 ha) | 20 ~30 12 Trouble 18
11~15 (4.1~8) | 20 ~30 10 - Abandoned
1115 (4.1~6) 31 ~40 33 o1 Cne Crop 49 31 (gas Trouble)
11~15 (4.1~6) | 41 ~60 21 {Boro}
16~20 (6.1~8) | 50 ~70 97
) Total 17:1

F-63




c) LLP

Nu_mlkr’ of.

Ttems o Average Number of | - Average: ~Total Total
' -Discharge .. Served Area- - | Farmer ] .lImi-Area | Operated | - Pump Covered
' : c » foowell ) Perfarmer Pump Numbers Area
Upazila ] | (hastarmer}| - . :
o CAcre : : : :
KACHUA Q=0.5cfs (14 I/s). 8~12 (3~5 ha)l - 10~12 0.4 - 32 3600 ha
- : - Acre ) ’ : . ~ . |Twe Crop :
Q-1 cfs {28 i) | 20~30.(8~12 ha} | 20 ~ 30 0.4 174 203|Boro, T. Aman
S oo Aere] T . Wheat
Q=2 ofs (67 Is) 40~80 {16~24 ha})] 50 ~ 70 0.3 87
s Acre} . : _
DEBIDWAR Q=1 ¢fs (28 Vs) .§ 20~30 (8~12 ha) | 20 ~ 30 0.4 77 . ]3,000 ha
: L . Acta B 192|8ato, T. Aman
Q-2 ofs (57'1s) | 40~50 (18~20 ha) | 45 ~ 50 0.4 115 Wheat
e - - Acrs| . -
) Q=1 cfs (28 Vs) 20~30 (8~12 ha) | 30 ~ 50 0.3 160 . 4700 ha .
BANCHARAMPUR | . L - Acie] - N S 350{One Crop
' ' Q=2 ofs (57 Is) 30~50 (12«20 ha) | 50 ~ i25] 02 200 . {Boro)
2N B o Acre L 30 ~ 40 0.3 23 PR
NABINAGAR Q=1 cfs (28 Us) 20~30. (8~12 ha). 50 ~ 70 0.2 1687 180 _' |82¢0 ha
: L I "30~40 (8~16) . | 50 ~120 0.2 ag - |OneCrop
la=2 ¢fs {57 Is) 40~50 (16.0) | 50 ~120 0.2 316 {Boro)
o 50~60 {20~29) 50" ~120 - 0.3 10 360

Source .: Information form Upazila and BADC Officer
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Table F.2.9  Construction Cost and Water Charge of DTW, STW and LLP.

Total

Cost per

Items Average | Average
Discharge Depthof | Served | Construction | Acre (ha) |Remarks
[Upazila L -Well Area Cost (Tk) Tk/Acre (ha)
DTW |Q=2cfs Acre |with steel screen| 10,800
=571/ 90 m 60 650,000 (27,000)
(24 ha) |with PYC screen :
| 550,000
Q=05~075cfs | = 12 Acre
STW | =14~21 /s 40m (5 ha) 50,000 4,200
- ' ' '_ (10,000)
Q=1cfs - 20 Acre 60,000 3,000
LLP | =281/ (8ha) - (7,500)
Q=2cfs - 40 Acre 2,300
=571 (16 ha) 90,000 (5,600)
- Actual construction cost of DTW is Tk. 175,000 for about 70% of Govt. subsidy.
Items Water Charge (Tk/Acre) Average
Upazila 1989/90 | 1988/89 |  1987/88  |Water Charge| Remarks
Upazila o ' 1989/90
KACHUA 1,300 | 1,300 1,300 (TK/ACRE)
'DTW |DEBIDWAR 1,350 | 1,350 1,350
BANCHARMPUR| 1,500 | 1,500 1,500
{NABINAGAR 1,500 | 1,500 1,500 1,400
~ |KACHUA 1,300 | 1,300 1,300
STW |DEBIDWAR | 1,800 | 1,650 1,650
BANCHARMPUR| 1,500 | 1,500 1,400
NABINAGAR 1,800 | 1,800 1,700 1,500
KACHUA 1,200 | 1,200 1,200
LLP |DEBIDWAR 1,200 | 1,200 11,200
" IBANCHARMPUR| 1200 | 1,200 1,100 1,200
INABINAGAR 900 900 850

Source : Information form Upazila and BADC Officer
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Table F.2.10 Annual Working Hours of DTW, STW and LLP

(One Crop : Boro Season Only)

Working Hours per Day

Items - Annual- | Average _
.7 Upazila (Average) | (hr/day) l'.Opera"tioh_ ‘Operation | 'Remarks |
Upaﬁzil@ o Plant f’eriod Other Peﬁbﬂ '.ﬁéurs'(hr); Hours-(hrS -
KACHUA 10 8 | 1,000
DTW - |DEBIDWAR 14 12 1,400
BANCHARMPUR | . 16 12 1,600
3 NABINA'GAR 15 8" 1,200 1,200
xaciua 12 ] 10 1,200 o
STW |DEBIDWAR 14 10 1400
BANCHARMPUR | 16 12 C1600
NABINAGAR 15 8 12000 | 1,200
KACHUA N 14 -10 1,400 |
LLP |[DEBIDWAR 12 0 1200 |
BANCHARMPUR 16 12 1,600 | 1300
NABINAGAR 15 S8 900

‘ Sour_ce : Informalidn form Upazila and BADC Officer
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Table F.2.11 Relations.hip betweén Ground Elevation and Land Area

(1) Bancharampur

Elevation | o _ _ _ Gross |Net Cultivated
(Meter in | . GrossArea . | Net Cultivated Area |  Area [Area
PWD) Area |Accumulation| Area |Accumulation{ - % %
m ha . ha ha ha

0~15 1,200 1,200 - - 6(0) 0(0)

1.5 ~ 2.1. - 800 2,000 800 800 10(4) 4(4)

21 ~30 8,300 8,300 6,300 7,100 40(30) 38(32)
3.0~ 40 6,800 15,100 6,800 13,900 73{(33) 16(37)

40 ~46 8,600 ~ 18,700 - 3,100 17,000 90(17) 92(17)

4.6 ~55. 2,000 20,700 1,500 _ 18,500 100{10)  100(8)

(2) Nabinagar

Elév'a'_tion ‘ S i Gross |Net Cultivated
(Meter in Gross Area Net Culiivated Area | Area |[Area
PWD) Area |Accumulation] Area |Accumulation] % %
m “ha - ha ha ha
0~1.5 2,200 2,200 - - 7(7) 0{0)
1.5 ~ 2.1 3,400 . 5,600 - 3,400 3,400 17(10) 12(12)
214~30 7,600 13,200 7,600 11,000 39(22) . 40(28)
'3.0~40 8,800 22,000 8800 19,800 66(27) 72(32)
4.0~ 4.6 5,400 . 27,400 3,700 23,500 82(16) 86(14)

46 ~65 6,100 33,500 3,900 27,400 100(18)  100(14)
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(3) Kachua

Elevaton | - _ - S | Gross Net Gultivated
(Meter in .} Gross Area” -~ |~ Net Cultivated Area |- Area - |Area
PWD) = . Area’ [Accumulation| Area |Accumulationf % | - %

_ m  ha ha ha -+ ha -
0.5 ~24 400° 400 - - 2(2) )
24 ~30 3,600° 4,000 3,600 3,600 - 17(15) 19(19)
3.0 ~37 9,200 13,200 8,300 11,900  56(39) 62(43)
3.7~4:6 5,800 19,000 4,400 16,300 81(25) ' 85(23)

46~65 4,600 23,600 - 2,800 19,100 100(19) - 100(15)

{4) Debidwar

Elevation ' ' | h Grosé Net Cultivated

~ [{(Meter .in . Gross Area. | Net,CuItivated Area | Area lArea
PWD) - | Area |Accumulation] Area |Accumulation] = % %
om ha . ha ha ha _ :
1.0~32 200 200 - - 1) )
32~37 1,200 1,400 1,200 1,200 6(5)  6(6)
37 <46 8,900 10,300 7,600 . 8,800 43(37) 45(39)

46 ~6.1 13,600 - 23,900 10,800 19,600 100(57) - 100(55)

“F:68




Table F.2.12 Schedule of Proposed Works of Gumti Phase IT Sub-Project

Item Unit - CQuantity
---------------- Description sill
FCD FCDI Level
. Embankments =~ . Height :
1.1 Titas/ Meghna Km. 112.0 112.0 175-674m
1.2 Salda/Buri Km, 40.8 40.8 020-644m
1.3 Bijni Km, 20.0 20,0 049 -525m
1.4  Ghimngur Km. 254 254 0.00-465m
Drainage Regulators Heighi x Width
2.1 Colonel Bazar No. of gates i 1 0.91m x 0.91m 7,16
2.2 Bijni No. of gates 7 7 3.04m x 3.04m 0.50
2.3 . Shibnagar No. of gates 2 2 0.91m x 0.91m 0.50
24  NatGhat No. of gates 2 2 0.91m x 0.91m 0.50
2.5 Chandai ghat No. of gates 2 2 0.91m x 0.91m 0.50
2.6 N.W Polder at NNagar  No. of gates 6 - 3.04m x 3.04m 0.50

2,7 Bui No. of gates 4 4 4.50m x 9.14m 0.50
2.8 W, Polderat N'magar No. of gates 6 - 3.04m x 3.04m 0.50
2.9  Mukta Rampur " No. of gates 2 2 1.82m x 1.52m 0.50
2.10- Homna No. of gates 5 - 4.50m x 9,14m 0.50
2.11 Batakandi -No. of gates 2 2 1.82m x 1,52m 0.50
2.12 Lalpuwr No. of gates 2 2 1.82m x 1.52m 0.38
213 Mirpwr No. of gates 2 - 0.91 x 0.91m 0.50
Primary Pump Stations :

3.1  Nabinagar East m3/s - 1875 3@ 625 -3.50

3.2  Nabinagar West m3/s - 31325 5@ 625 -3.50

3.3 Homna m3/s - 50.0 8@ 625 - 4.00

3.4  Mohanpur Cm3s - 4.50 2@ 225 -3.30
. Re-fift Pump stations _

4.1 Ghungur m3/s - 19.00 3@ 3.00 1.18
42 Rijni m3/s - 4,00 4@ 1.00 1.18
43  ArshiNadi m3/s - 4.00 4@ 1.00 1.06
44  OderKhal m3/s - 1200 4@ 3.00 1.63
4.5 Jamuna m3/s - 1200 4@ 3.00 0.76
Check Structures
5.1  Major Checks No. 2 9 From 2.62 to (.38
5.2 Checks/ irr. controls No. - 6 From 3.50 0 2.00

'5.3  Minor checks No. - 27
Irrigation offtakes
6.1 Inlet-cum-aqueduct No. - 6 3.00
6.2 Inlets No. - 2 2.00
6.3 . Imigation Offtakes No. - 9 -
Roads - :
7.1 Roads on Embankments Km. 85 92.8
7.2 New Roads Km. 1.7 48.9
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