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1. Introduction re . . 

1.1 Background 

MACH (Mauagement of Aquatic Ecosystem through Community Husbandry) aims at dcmonshating 
community based appmachcs to sustainable natural resources management in Bangladesh. MACH goal is to 
"Romote eoologico& scund management ofJla&[ain resources fiheries and other wetland products) for the 
sustoinoble supp(y of food to the poor ofBonglrulesh". MACH is a GOB project and fmanced by USAID. 

I 
Winrock International, CNRS, BCAS and CARITAS are jointly implementing the project in three different 
floodplain ecosystems namely Hail Haor at Moulvibarar since March 1999 and Turag-Bongshoi floodplain at 1 
Garipur and Tangoil district since April 1999 and in Kangshaw-Molqhi basin at Sherpur since April 2000. 

MACH project intends to i n c r e a ~  natural production of fish and other aquatic biodiversity through 
ecological management of wetland habitats with active participation of local user community. The project 
has provisions for undertaking major physical interventions related to restoration, enhancement and 

I 
protection of habitats. Reestablishing co~ect iv i ty  among diverse wetland habitats for h e  movement of 
fish and other aquatic organisms has given the prime importance in the project. Natural production of fish in 
the Hail Haor has been reduced substantially due to loss of co~ect iv i ty  with the Kushiyara river. MACH 

I 
project is keen to reestablish the linkage to increase fish yield and species diversity in Hail Haor with out 
creating any negative impact on local environment and social function. 1 
In order to investigate the present status of the stream networks between the Hail Haor and the Kushiayra 
River and the possibility of reestablishing the co~ectivity a feasibility study with due emphasis on socio- 
political and biological issues has been conducted by MACH-CNRS team during September-October 00. 
This npoTt presents the findings of the feasibility study on reestablishing co~ectivity between the Hail Haor 

I 
and the Kushiyara River. I 
1.2 Goal and Objectives 

Re-establishing co~ectivity between Hail Haor and Kushiyara River and thereby ensure increased fisheries 
production and biodiversity in Hail Haor. Following specific objcct~ves has been set: 

I 
i) Explore physical-morphological features of the stream network in between the Kushiyara River and the 

Hail Haor (existing and historical); 
ii) Record views and suggestions of the local community regarding reestablishment of co~ectivity and likely 

impact on agriculture, environment and social functions. 
iii) Investigate socioeconomic, biological and technicaVengineering feasibility. 

2. Methodology 

In investigating the feasibility of reestablishing co~ectivity between Kushiyara River and Hail Haor, a team 
of 2 members (One engineer and one Socio-economist) worked for two months (September-October 2000). 
The team was assisted both in the field works and in desk work @laming and mid-term renew) by Fisheries 
Biologist, Site Coordinator, MACH Sreemongal site and Floodplain Ecologist of the MACH-CNRS Team. The 
field team was also assisted by the Project Hydrologist, MACH. Various tools and approaches were adopted to 
generate data and information to accomplish the study. Theptudy approaches are briefly presented below: 

Review and use of misting data and information 
Secondary data sources include BWDB Shakha Borak River Project (Scheme Code # 74200) and Hail Haor 
Project (Scheme Code # 56800) was collected, reviewed and w d  in interpreting the fmdings. In addition, 
WARPO (Water Resources Planning Organization) national database, LGED maps, Satellite imagery were 
also w d .  A detailed discussion in this regard was made with Mr. Shafiqul Islam, Planning Engineer, NWMP, 
WARPO and Mr. Abdul Baten, Executive Engineer, WARPO. Besides Executive Enginecr (Circle-2) and 
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I ~i Figure 1: The Stream Network bbtween Kushiyare River and Hail Haw 
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SDE, BWDB, Moulovibazlu and Mr. Haider Ali, Skrice pato opera(or and local UP &airmen wlae h .:: 

Nbti-i Wakr Policy amphoslzcs &e h-cc of thc connectivity and p* dac mtfon in the water 
dcvdopmmt plan to )seep provisions for fh movtmmk d ff sh'. The pshy umptmi#d dwt the: 

Fishria d wildlife will receive due emphis in water rejource planning in areu where M r  & 
imgact is high; 
Water bodtco like hn, Ham, back, ro-e boaow-pits etc. will as fa as posibk k m d  for fish 
production and ndloprnent. Prrrnnial mvtr efthue warn 6o0.s with PI r b s  will .b. beproporiy 1 nmba&ined; 
WaW development p I w  will ncrt intempt h h  movcmmt a d  will make adequate provisions in control 
s t r u c t u r ~  f i  allowing fish migration and breeding. I 

Rscoarru&suncs$eld v&i& 
A tam comprising of AM. Kamal Uddw (fiahcn'ca Magist), Zahidur Rshaznan (hyddoptc) end Lutfar 
m a n  (eucio-emnomist) t) started dta aotivlh payiq a t e c o ~ ~ c e  visit far two drys in early 
Scptcmba MOO. The team wnccntmks on the geogri@caI position and existing gaamaqWogy and 
h-gy ef h d i y a r ~  River, Ka-li kW, Shakha B o d  (SBR) with It's caaneding &Is, Boro . 

I 
HnnmdBBirruRivsr.Thstenmslsopt~~rmaQI*c*urbb~~lrcsr~d~~yrU~~:~at 1 
prerent a d  with cam. k ~ ~ w i r r ~ n c e  field visits, axpl- the shdg ura gave the baais far scheduling 
dWumt mrthds. The following t d s  a d  approaches b t ~  used to stha inf&mtioc 

I 
R@d RRlPl A e d  1 
tnfomtim r e k d  to the i m m t i w n  w u  @ c d  though I R A  udty a &addirt ( ~ g p s d z  1). In h e  
checklist emplsrsis w u  g i m  on the born cmpa in the Bm Haor basin, RRA was conducrcd h r n  10 
scptember to 9 October ~000. RRA viiw a r ~  liatod in Table 1 .  I 
%re iule 32 vii* along both sides d tk stream m &u study area of which 19 vdhps arc h t t d  on the 
upstream of Bao Wlor dag the river sad klaalwa end 9 vlfl&gcs are in tbc viEinity d the h m  Haor. RRA was 1 
candwkd in 15 ~~ villages and 4 vilhga wound Boro Haor hiring rktmale villagw on both ridas of 
the streams. b an avaregc 10-12 people of e n t  oecupdtian including f m ,  f w ,  teacher, UP 
member, Panc?qat member nnd interested villagen paticipatbd in the gatking. I 
Tobk 1: Venue and the vUlegcs & s t r w  cevcred m Rapid Rural Appraisal 

I Anide # 4.9, page # 12 of Bangladesh National Water Policy 
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SlokehOkkR meeting 
During the visit and RRA, st&ehoh& groups wtm identified and later on meetings with b m  
at difkrent locations. A total of 5 s ~ c h o l d e r s  meetings w ~ r e  hcM w6m UP Chaitmen, members, panchayat 
members, h e r s ,  fishermen, teachers and intere&ed villagen participated. The discussion conceulmtes on the 
likely impact of the reestablishing connectivity between the Kushiyara River and the Hail IAaor. 

Physical observrrtlon 
Physical observation and ge~morphological (feature) characterization of the stream network of the study area 
were conducted. Physical features included length, width, depth of stream, bank condition, flow pattern, 
capacity and connectedness of studied streams between thc Kushiyara River and Bizna River. 

Primary Engineering and Hydrological Analysis 
The existing and projected (with case) water volume discharge has been calculated on the basis of elevation, 
flow direction, flow pattem and capacity of the channels. The boro crop of the Boro Haor basin has been the 
focus of consideratiom. The rime of boro rice harvest has been taken in to consideration and crucial and due 
attention was also paid. The historiaal watu level during the harvest time, level of inundation in the boro crop 
field has been taken inb oomideration to formulate the recommendations. The recommendations have been 
proposed following Che f i d q s  of RRA, stakeholder meetings, physical observation and the technical 
feasibiIity (Biological, Socioeconomic and engineering) of the proposed interventions. The existing features 
and probable interventions have been mapped using GIs tools and satellite images (Figure 1). 

I 
3. Findings 

3.1 The study area 

The m a  in between Kwhiyan River (on the east) and the Hail H m  (Binu River on the west) includinl the 
stream networks, settlements and associated floodplain (Bore Elnor) hno been considered as the study area. The 
area is located at the north of Hail Ham under Moulovi Bizar SaQr Upaziia and some down stream area under 
Nabiganj Upazib of Habiganj district. The Shakha Borek Rivtr (SBR) originated fiom Kushiyara &ver 
flowing towards southwestern direction widin k b v i  Ikzar di-t. The study concentrates on 23 villages 
under 4 unions. These are 1 No. Khd11put union, Moulovi Bmar Sadar (villages: Gorarai, Kara i ,  Halimpur, 
Mukimpur, East lamua, Fatepur, Ahpur, Nasirpur, Bai&Ii (Dardarpur), Chandpur and Khmjanpur), 2 No. 
Monllrnukh Union, Moulovi Bazar S&r (Villages: Wen Sk-ti, Bahadurpur, Karimpur, Ghorakhal and 
Baorbagh), 10 No Debpara union, Nabiganj, H a b i p j  (Shghat ,  Jhitka, Phuterchar, Dewan Nagar, 
Kaostogram, Hazipur) and GPrnai Union, Nabiganj, Habigaqj (Sat& village). All the khals that emerged from 
ShPlrha Borak are under Moulovi B a w  district. The KamarLhali khal, originated from the Kushiyara River, 
embanked and connected via sluice gate with the Shakha Borak Rim is also within the Moulovi Bazar 
district. The villages adjacent lo the Sh~kha Bonk River, K a m r r M i  khat, stream networks and the villages in 
the vicinity of the Boro Haor has been considered as the working villages for the study purpose (Figure 1). 

Scenario before loss of coaneetivity: In the past, BOCO Ham area was hydrdogically open and connected with 
the Kushiyara River through numbers of Khals. Huge f lodwam wed to enter into the Haor basin inundating 
md maintaining ecological vkgi~iity resulting in higher fish ykld md richer bidogical diversity. However the 
s d e m e n a  and crop of tk area were cxposad to recurrent damage and the c m g i t y  felt threatened. Main 
bulk of the flwdwtrr used to enter t h g h  the Kamarkhaii khal uni Shlkha Borak River (via Phuuterctrar and 
KirMlu Khal). In order to protcct the settlements and crop of the area the Kamrkhali khal was errhenkid in 
1950s along with the cbsure of the Kiraona Khal. Closuct of these nva khals served the purpose (reduac or 
eliminate flood damage) though a number of small khls w e  opcn and carry a minimum flow to the &or0 

during m o o n  (bgi  and Halimpur Khel still any  a Iittje water). Later to stop back flow to the flaor 
horn SBR Locd people r m w d  Phutarchar Khal d u r n  1 W5a Fall* the closure of the phuterchar khal 
the fiow of the Sh&a Botak River was reduced. Divertion of SBR water to the Kamafiali Khal staited aince 
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~ . e a m i o : ~ o f h P l a * r d u ~ l l b o l l s r W d ~ d w m r o ~ b ~  1 
Khslavorclywcboartah-Ib.SBR*raaltiqBhm*qdhSU 
B o r a k a n d a s s r n a l l d i s t r i b u t o r y ~ ( f o B a r o k ) . A t p ~ ~ ~ i s ~ ~ & a n ~  
E s r s r u y a r a h . T t r e p e a p l e ~ t f r e ~ B a r a k R i v c r h 1 ~ ~ ~ a n d c l v e r a n  
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I 
~ I t L n p o r b c d ~ ~ ~ o f ~ f i s b e r s c h p a l 4 b d ~ ~ ~ t i p b k # t o  
Mtradmg, r i c k s h a w ~ u n d e v a t  
baOgiag- 

I 
EydroCogy and h d  drPoiroiron: Average 
g r o u a d l e v d ~ m d t h e ~  

at its ofP take fiom I(lrsBiyan 

I 
i7.6asandHail)6aorawqp 

- I g r o u a d ~ i s 6 . Q m . h ~ r i s  
c l o s e t o S ~ B o n k ~ a n d a l m o s t  

I 
inthe,middleposirionbetweenSheldr 
hrak d Hzil Haor. Area dcwatb 
crweofgmterBorr,Haorbasinhes 

I 
beencdIeckdfiumWARP0~fibund 
a v m p  bed e h a t b  of Boro Hdor at 
6 . h  (Figme 2.A and 2.B). The w;tffr 

~~an~yaraRi~(~Moparmkfi)hersbaen~fir<m19~to19~~d;ttpmBizoPRi\nr 

I 
(at Biznee Railway ststion) fbm 1988 00 1995 fhm WAWO. DQjl m a  ebwaiion i n c h h g  area 1 i ~ o a ~ ~ a r e e r w i W f i o m S B R ~ p o i r r t ~ ~ ~ . F i g a r e 3 s h o w o t h e  
waterhl~efieycarsof~yaraRivcrand~Riwrduring~clllpcfiod(April~). 

r:n I 
13.2 Water ways 

2% d m  h e e n  Had k r  a d  ~ y a r a  ~ i v a  is wY k u p t d  &er, whatever d v i t y  
- 

. - l p n d t h e n t o H I j l H a < a . T b e ~ W a l 4 o d ~ B O r a l c R i ~ ~ ~ ( S B R ) ~ ~ ~ ~  
Kusbiyara River ad kd Boro b. The BP~M ccmtmctcd tbe ban% d the W y a n  River 
c M t h c ~ K b a l a t i t r & d f d & S ~ B a a L R i v n a t P - W @ d & m t b e  1 W e r ~ t o O o p d a B Z 1 Z I I S h ~ ~ I r b a l , m o f f t a L t ~ t h e S B R t o t l r e B o r o k .  From& . 
B o m b  waterikm tothe Bizna River andthen to Hail Haor (Figure 4). 

I 
~ s n r t a r o ~ y s o r ~ ~ ~ ~ y u a t 0 ~ . i l ~ i a c 1 u f h 0 g ~ ~ v a , ~  
wetlauds in -. ITbe physical coaditian d egch of tbc ways bas been axplared. Detail of the physical 
feaaults ofSElR, IkwukId Khal a n d ~ ~ a e t w o r k s  arepreseatcd in AppendlI 2. I 



Figure: 2.A Bos  shows the location of Shakha Borak, Kushiyara offtake to the end point at Boro Haor. 
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MAcHCNRS 

Khal w found flowing, receiving water From the Shakba Borak through Katakhal as the sluice gate WBS - I 
The Katakhal is deeper than the Shakha Borak River and when sluice gate is open more water flows to the 
Kamarkhali khal than the Shakha Borak River (water bom SBR diverted to Kamarkhali Khal thmugh the 
Katakhal and the regulator). I 
Besides, there are several khals viz. Jogi khal, Halimpur khal, Naiya khal, Dewan Nagar khal originating bm 
SBR and all the khals join the Morcha gaang. The embankments or the road (Sarker Bazar to Gopla Bazar) did 
not close these khals, therefore the water  we^ flowing through these khals. Box culverts at the mouth of these 
khals on the paved road reveal this fact. The invert levels of box culverts were observed at two feet lower than 
the khal bed. It again proves that the intention was to remain these khals open for maintaining flow. After the 

I 
closure of the Shakha Borak River at the Phutmhar point, the river became less flowing and ultimately silting 
up and raising the bed level. Consequently, the off take of these khals originating bom the SBR got silted up 
and reduced the capacity of these khals. As a result, when the water level in the Shakha Borak raises during 

I 
monsoon, the c o ~ e c t i n g  khals could not carry the volume of water and over spills. Hari khal originating born 
the Shakha Borak River joins the Ailtajuri Khal (Boro Haor) is an example of closing the mouth by the 
community. The Shakha Borak River at Phutarchar point was closed by cross-embankment decade's back and 

I 
the water flowing through is forced to Morcha gaang. The paved road bom Sarker Bazar to Gopla Bazar 
closed the Kironar Khal and them was no box culvert at the off take. Three khals named Gopi Khal, Teli khal 
and Baitakhali khal originating From SBR are now completely dead due to siltation and encroachment. It is not 
possible to reopen these khals. 

I 
I 

3 3  Potential Routes rn 

Out of 10 c o ~ e c t i n g  khals born the Shakha Borak River to the Boro Haor, two khals (Jogi Khal and Nayia 
Khal) are still flowing with minimum flow and three others (Hari khal, Dewan Nagar khal, Halimpur khal) 
have been silted up due to less flow of water through Shakha Borak. Kiraona and Phutarchar khal were closed 

I 
by the downstream people decades back to protect their crop. Paved road, mosque and settlements totally 
eliminated the possibility of reopening of these two khals. Gopi, Teli and Baitha khals are dead. The 
possibility of desilting and thereby mhancing and establishing flow exist forfive khak which are Jogi Khal, 
Halimpur Khal, Naiya khal, Hari khal and Dewan Nagar khal. All these khals are originated from Shakha 

I 
Borak River and fall in to the Boro Haor (Figure 4). I 
Compared to the closed and larger khals (e.g. Kirona khal, Kamarkhali khal and Phutarchar khal), the openable 
five khals are tiny and would have minimum water flow to Boro Haor. There are two potential routes through 
which water flow to B i m  River through Boro Haor. The routes are: 1 
Route # 1: Shaka Borak Route: Among the five openable khals originating from Shaka Borak River, water 
from four khals (Naiya khal, Jogi khal, Halimpur khal and Dewan Nagar khal) flow through Morcha gaang to 
Boro Haor (Fenlai Beel then to Barki Beel). Then the water flows through Barki Khal to Kanlakhai khal and 
then finally to Bima River. 

I 
I 

Route # 2: Kamarkhali Khal Route: There is no direct comection of Kamarkhali with Kushiyara river as the I 

off take is closed long back. Now water from the Kushiyara River enters in to the Shakha Borak River and 
then flows to Kamarkhali Khal through Katakhal and sluice gate. Then water flows to Ailtajuri Khal and then 
to Boro Haor. Before falling to Boro Haor, Ailtajuri Khal receives water From Shakha Borak River through 
another khal named Hari Khal. Then the water flows through three beels in Boro Haor (viz. Katma Beel. Pagla 

I 
Beel and Semkhai Bcel) and finally to Bima River. 

Both the channels are observed 60-70 A wide and water depth in these khals was observed 10-12 h. during 
field visit (September-October 2000). The channel bed is found 6 A deeper than the bed level of Boro Haor. If 
these khals were rehabilitated at different desired depths, there would be increased water flow in the khals 
from Kushiyara River. This enhanced water flow would allow higher volume of water ingress in the Born 
Haor and thereby to Bima and Hail Haor. It is assumed that this increased ingress of water from Kushiyara in 

I 
I 

Feasibility Study on Re-establishing Connectivity Benveen Kushiyara River and Hail Haor - 5 -  I 



the system would facilitate immigration of fish 6om Kushiyara River to Boro Haor and Hail Haor. How-, 
fisheries benefit would be higher and readily measurable in Boro Haor than in the Hail Haor, as the water 
would first enter in to Born Haor 6om Kushiyara River. 

3.4 Hydrological Analysis 

Ln order to bring water from the Shakha Borak to the Boro Haor and then to Hail Haor, the Shakha Borak 
needs to be re-excavated to certain extent and a maximum net depth of 4 ft has been considered. After 
excavation an estimated volume of 1,018,656 C u d d a y  (ApriVMay) of water would enter in to the Shakha 
Borak River. 

The potential khals those could be re-excavated, a maximum top width of 12R-15R and maximum 3R net 
depth will be possible to re-excavate. Total design depth of the khal from the original ground level is 6.75R. 
Average net depth of 2.75ft is considered. ARer re-excavation of five potential khals, a cumulative volume of 
954,720 Cumlday of water would pass through these khals to the Boro Haor. A volume of 1,018,656 
Cumldny of water which will enter in to Shakha Borak, by 5 khals total 1,003,104 C u d d a y  volume of water 
will pass in to Boro Haor and the rest (63,936 cum) water will run towards Mora gang then Meghna. Area of 

Boro Haor is 4520 ha (as per report of BWDB) i.e. 45,200,000 Sqm. Considering no discharge through Bima, 
0.022 meter - linch water would rise in Boro Haor 

The connecting channel between Boro Haor and Bima River is 6ft. down from the Boro Haor bed level. Total 
length of the channel is approximately 9,00Om, average width is 23m and depth is 1.8m. So this channel can 
hold 372,600 Cum of water and later the water level seems to be at the same level of Boro Haor. SO the 
additional water will aflect on Boro Haor by Y. inch per day Vthere is no discharge through Bizne Detail 
hydrological analysis is given in Appendix 3. 

Presently Bizna River discharges 22,548,065 cunddoy (measured on Mid September 2000). So ajrer 
implementation ofproposed interuerrtionr (reercavation of mentioned khals), an additional water volume of 
1,003,104 ctdrdday will enter in to Bizna River, which is 1/23" oferisting capaciy afBiznn. From Boro Haor 
to Bima there is no dikelembankment or sluice gate. Presently, water of Boro Haor discharges through Bima 
River and it is logically expected that the additional water would be discharged through the Bima without 
affecting the boro rice in Boro Haor basin (Figure 3). 
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3.5 Views of the Community 

A total of 168 participants of diE-t occupations 60. I9 villages tmk  part in discusion dwing ( 
exercises. Discussion covered wide range of ecological, socio-political and natural resources management 
aspects. The RRA msions were planned to cover the s h a m s  and adjacent villages within the study a m  
(Table 2). Site wise detail findings of the RRA are given in Appcnd'ix4. I 
The farmen start cultivating land soon after recession of floodwatm for boro rice (both HYV & local variety) 
along side the Boro Haor. They prepare seedbed in NovemberlDecember, bansplant in DecanberlJanuary and 
harvest in ApriVMay. Though the yield of boro (HYV) is higher than the local variety, farmers prefer local 
boro with a view to avoid inundation by early floods. Farmers having land on higher elevation adjoining the 
Boro Haor cultivate I-IYV boro rice. 

I 
I 

Historically, the people of villages located upstream of Born Haor pigher elevation) along side the khals 
used to produce diversified crops (e.g. Aus, Amon, Boro, Jute, Wheat) in different seasons and enjoyed better 
production before the closure of the khal. Free flow of water frum the Shakha Borak River facilitated 
agriculture production as well as fisheries. Navigation supported bener marketing, farming, canle rearing and 
other household works. 

I 
I 

The farmers lost boro crops twice during the last five years due to early flood. In the dry season, no crop could 
be grown due to scarcity of water in the higher area. The people extracts aquatic vegetation of less quantity. 

I 
None are engaged in stocking fish or involve in fish culture activities. They believe that the natural fv;h 
production has b m  reduced substantially due to loss of conativi ty with the Kushiyara River. Furthermore, 1 
the Boro Haor are leased out to a group of affluent section resulting in exclusion of traditional or subsistence 
fishing. 

'Ihe community (fanners and fishers) of upsheam villages (IS villages) are in favor of reestablishing the 
connectivity. They believe that the connectivity would enhance agriculture, fisheries, navigation and bring 
overall environmental improvement. They made it  clear that the Harikhal, Nayia khal, Jogi Khal, Halimpur 
khal and Dewan Nagar khal were not closed to save the boro crop of the Haor basin rather these khals were 
kept open being silted up over time due to inadequate flow in the Shakha Borak River. 

I 
Community at Boro Haor vicinity villages (70. elevation) is (4 villages) also in favor of restoring the 1 
connectivity with control structure and demanded a sluice gate on the Shakha Borak River with proper 
community management. They also proposed de-siltation of Gopla and Bima River wherever neceswy for 
smooth discharge of floodwater. I 
Reestablished connectivity would benefit villagers of 22 upsheam villages. Approximately 14.250 people 
would be benefited. The fisher dwelling in the Boro Haor vicinity villages would be benefited so as the 
fisheries. The farmers of the lower basin would also be benefited if boro crop were protected. Detail RRA 
findings for each session are attached (Appendix 4). 

I 
Table 2: Matrix showing the problems and probable solution from RRA sessions at different locations 

1 N a m e o f s t r u  & Riven  1 VPIage I No. of . I P ~ ~ t ' s  I Problem UenUGcd 1 ~ o d b l e  8 * ~ f h  1 

1 1 %  ies divetsi 1 ' I 

Covered 
Iogi & Halimpur Khal 
Naiya Khal 
Hari Khal 
Shakha Borak 
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covved 
03 
02 
02 
04 

UP chairmen and 
-Dewannagar khal member, daiy 
Kamarkhali khal laborer, student, 

puticlpants 
2 1 
15 
I I 
47 

Navigation problem. 
Reduction of natural 
fish production and 

ofcupitIon 
Teacher. farmer, 
fishermen, 
doctor, service 
holder, waders, 

Boro Haor 

Less crop 
production due lo 

scarcity of water in 
dry season. 

Re-establish 
connectivity 
bcfween he  
Kushiyara and he 



A total of 5 discussion meetings were conducted in Babadwpur, Phutarchar, Kaostogam, Sadarghat and ~ h i h  
village where a total of 5 1 local people of different occupations including W chairman, UP members, teach 
participated. Mr Hadi Gaji (Ex. UP Chairman), key person to make the embankment on Katnd&ali khal, 
Kiraona khal and Phutarchar khal was present in one of the meetings where Mr. Abul Kalam, present UP 
Chairman of Debpara Union Parishad was also present. 

People had lively discussion in the meetings focussing the issue of reestablishing connectivity. They are well 
aware of the fact that following the closure, over all productivity of the area including fsh and other aquatic 
products has been reduced substantially. They believe that productivity and biodiversity could be regained 
through reestablishing the connectivity. The agriculture in the higher elevation would also be benefited. People 
of 23 higher elevation villages showed intense urge for the reconnection, mentioning that it is their necesity 
and promised to extend all out co-operation during implementation. 

The participants gave their farm support for reestablishing connectivity between the Kushiyara and the Boro 
Haor and expressed their interest in taking part in designing, implementing, and monitoring of the 
interventions. T h e p - o n  regardine fate of the im- 
lots of studies but no implementation or follows up actions. They showed their interest in the issue and told 
th% ii c o m m u n ~ ~  area would be benefited if the connectivity is established but they suggested 
keeping a means to control thejloodwater. 

4. Conclusion and Recommendations 

Boro Haor were open to Kushiyara River before construction of Kamarkhali embankment, paved road between 
Sarker Bazar and Gopla Bazar and the closure of Phuterchar khal. Main bulk of water used to enter through 
Kamarkhali, Kironar khal and Phuterchar khal. Despite increased fisheries production, floodwater often caused 
damage to crops and settlement to varying degrees. To save the area from flooding, these khals were closed. 
These three khals can not be reopen as permanent establishments (viz. roads, mosque, and dykes) are built on 
the khals. On the other hand reopening of these khals would have likely adverse impact on the area as before. 
It can be concluded that the connectiviq can not be established in full as was before. 

However, logi khal, Halimpur khal, Dewan Nagar khal, Hari khal, Naiya khal were not closed but silted over 
time due to low flow through the Shakha Borak River. At present Jogi khal and Halimpur Khal carry little 
water to the Boro Haor. The carrying capacity of these two khals could be increased through desiltation. 

through these Jive khals will still be minimal but will facilitate the migration of fish and otlrer aquatic 
Besides. Dewan Nagar khal. Hari khal, Nayia khal can be desilted to have increased flow. CumulativeJ7ow ; 
organisms to the Boro Haor and Hail Haor. 

The land elevation of the Shakha Borak River off take point. Boro Haor and Bizna point and Waler level at ' 
Kushiyara River and Bizno river and the carrying capaciiy of Bizno River reveals that the volurne of water 
would enter through the propored desilted khals ivovld be discharged through Bizna River without hampering I I 
the boro rice. 

The upper elevation villagers (23 villages) demanded reopening and the Boro Haor vicinity villagers (9 
villages) showed their interest to reopen subject to keep provision for control on floodwater. The villagers are 
interested to take part in the designing, planning, implementing the interventions related to restoring the 
connectivity. Estimated quantity of earth to be removed from 5 khals including SBR is show in Appendix 5. 

Based on the findings it is concluded that there mitt potential for restoring and enhancing connectiviq 
between Kushiyara River and Hail Haor. To this end, detailed PAPD (Pam'c@atory Action Plan 
Development) workshops with the community need to be conducted Besides, an engineering feasibil& 

' 

should also be conducted to assess the likely impact of rehabilitated khals on local environmenl Based on 
the findings of PAPD and engineering feasibiliq, detailed Participatory Resource Management and 
Enhancement Plan can be developed for the area. 
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Appendix-1 

jUU Checklist 

Name of Wllage, Mouza, Union. Upazila and District 

Total number of households in this village and occupation by categories 

Name and condition of connecting khal's/River/Other channels in the area 

Watn flow condition in dry and in the wet season with inundation extent and duration 

Water use and availability in dry and wet season 

Regarding Fish, Aquatic Vegetation. Wildlife, Birds, Fish stock or Fish culture (if any) reflecting 
condition on pre-flood and post-flood or before and after embankment and sluice gate. 

Cropping panem in the higher elevation and around the Boro Haor and adjacent low lying areas 

Crop damage by season and reasons for damage 

Owner of adjacent land of the channels and land use pattern 

Adverse and beneficial effect khaVriverlother channel 

Quantity of fish used to get when the channel was open and active and the quantity of fish are available 
now 

Physical condition of khaVriverlother channel (width, depth, water flow) including water stagnation at 
points 

Reasons for non-function of any khaVriver/other channel 

Soil type in the area 

Any connection with bridgelculvert with locations and condition of bridgeslculverts (whether functional) 

Ownership of khals, any leasing for fishing or other use 

Reasons for siltation of existing khals and rivers in the area, any re-excavation was done by any 
agencies, individuals in the past with reasons 

Likely social conflicts may arise if this khaVriver1other channel is rehabilitated 

Likely impact of khal rehabilitation on their local environment and social functions 

Views and suggestion of the community regarding reestablishing connectivity between Kushiayara River 
with Bima River 



Shakha Borak River (SBR) 

Overview: Once upon a time B o d  River was connected with Kushiyara River. Overtime the Borak River 
become isolated from Kushiyara River due to sedimentation at the off take of B o d  River. Later on a new 
spill channel created naturally from Kushiyara River to the east side of former Borak off take and therefore 
the Borak was reconnected with the Kushiyara River. AAer reconnection, this river is called as Shakha Borak 
River (SBR), flows toward Mora Gang, and then towards Meghna River. Presently the linkage between the 
SBR and Bima Rivcr is no longer existing due to sediment deposition and localized development activities. 
An embankment was made on the connecting point between SBR and Bima River located at the Phutarchar 
village. River reaches adjacent to the closure has been silted up and most of the river reach of this area h 
been encroached by the local people. 

Local community reported that the SBR was originated from the Kushiyara River around 100 year's back. 
During that time width of the river was about 300 A and depth was about 20 A that could drain huge 
floodwater. Local people also reported that building sluice gate is the cause of siltation and consequent 
raising of the riverbed. 

Physical Features: The length of SBR from the connecting point of Kushiyara to Dewannagar village is 
approximately 14.5 km. The width of the river varies at different points, at the off take it is 120 A and then 
gradually decreases to 40 A at Dewannagar point. The velocity of flowing water at the connecting point of 
SBR was measured at 120 Nminute during mid September 2000. SBR is connected with Kamarkhali khal 
through Katakhal, about 2 km south from the Borak-Kushiyara confluence. A sluice gate was constructed on 
the Katakhal in 1992 after excavation of Katakhal. The sluice gate was constructed to control water to protect 
boro rice of the Boro Haor basin. Water through Katakhal was found flowing at 80 Wmin while the gate was 
open and the remaining water being flown through the SBR. 

Kata khal's comecting point is 3 A deeper than the SBR bed and the SBR has few outlets at the downstream 
with very little water course results into severe siltation in river bed. Aquatic weed in the khal bed is another 
reason for siltation(obstruct water flow and accelerates siltation). The homestead wastage and eroded soil 
from croplands and upper catchment also are raising the bed of the river. The water depth of SBR at the 
mouth has been found very high (I2 ft) compared to the downskeam (2-7 A). Siltation at the downstream is 
higher probably due to closing of several khals. The terrace has been found about 2 A high from the water 
level during September 2000. From Sarker Bazar Bridge to Dewannagar village, the water depth ranges from 
6.5 ft to 4.5 A where the terrace is 1.5 A high from the water level (September 2000). The soil texture of the 
riverbed is silty clay. It is relevant to mention that the bed of SBR river at the connecting point is found 7 ft 
higher than the Kushiyara water level during dry season when SBR found completely dry. 

There were several khals from the SBR to the Boro Haor. A total of ten khals have been identified, which are 
Hari Khal. Naiya khal, Jogi khal, Halimpur khal. Dewan nagar Khal, Kironal khal. Phutarchar khal, Gopi 
khal, Teli khal and Baitha khali khal. Kiraona khal used to c a w  huge water and was closed by the 
embankments leaving no option for water flowing (i.e. there is no box culverts or sluice gate). The 
Phutarchar khal and Baithakhali khal was also closed totally. Presently. Jogi khal and Halimpur khal are 
carrying little water to the Boro Haor basin from SBR. All other khals are silted up due to various natural and 
anthropogenic causes. Among the mentioned 10 khals, there are 5 khals that could be considered as potential 
for rehabilitation and other 5 khals are either closed permanently or dead and not possible for rehabilitation. 



The Shakha Borak River is the sources of water for Hari khal, Naiya khal, Jogi khal, Halimpur khal lrnd a 
Dewannagar khal. Out of these five khals, Harikhal joins Ailatjui khal and other four khals join M o d  
gaang of Boro Haor basin and then flow to the Bizma River through Boro Haor system. 
Hati Khol 1 
Physical Features: Hari khal originated from the SBR and passes through West Saduhati and East Lamua 
villages, and join Ailtajury khal of Boro Haor basin. There is Herringbone Brick (HB) road along one side of 
the khal and earthen road on another side of the approximately 3 km long khal. The HB road is terminated 
near Sarkun Mia's house at Pong Madhpur village. There is another box culvert near the middle point of the 
khal and a total of 6 dykes to cross the khal by the villagers. There is no water flow but water logging has 
been observed during the field work in September 2000. The tenace level varies from off take to Ailtajuri 
point. The elevation of the khal decreases gradually. The existing depth of the khal is found 4A to 5A with 
minimum depth near 2nd-length point of the khal. The width of the khal also varies in different places. The 
width of the khal from the starting to middle point is I5 R and decreases to 10-A even 8 A towards the end. 
Last I km of the khal is wide, as thcrc is cropland along both sides of the khal. Bank of the khal is Mar but as 
usual, encroached by the local people. 

A box culvert on the paved mad from Sarker Bazar to Gopla Bazar along the SBR maintained the flow 
before the closure of the off take. While the Bonk became less flowing. the Hari khal got silted up resulting 
reduced capacity and over spilling the bank. To remove this problem, community embanked the off take of 
the khal. During the RRA and meetings, the community demanded desiltation of the khal and removal of the 
embankment from the mouth of the Khal. 

Naiya Khal 

Physical Features: Naiya khal originating from SBR passes through Chanpur and Khanjanpur village to 
Morcha Gaang of Boro Haor. Naiya khal was re-excavated to a width of 16 A and 7 ft deep about 60-70 years 
back as reported by the villagers. Road from Sarkar Bazar to Gopla Bazar is around 1,500 fl south of this 
khal and has a box culvert while the khal crosses the road. There is earthen road along both sides of the khal 
up to first meander of the khal. 

Total length of this khal is about 2 bn. There are six cross dykes made by the local people for easy 
movement from one side to another. Among the six cross dykes, five are in between the mouth and paved 
road. Tne Muslim community requested to build at least one culvert on the khal for easier movement from 
one side to another. Water can not pass through this khal and filling the khal bed by wastes coming from 
settlements. 

Existing water depth of the khal varies from 8 inch to 2.5 ft while the width varies from 8 ft to 12 tt at 
different section of the khal. Terrace is 2 A high from the water level (September 2000). There is no water 
flow observed during the fieldwork. Local people have encroached the adjacent land of this khal and uslng 
for settlement, plantation and agricultural purposes. During RRA local people ensured that the encroachers 
would leave the khas land in case of re-cxcavation of khal. 

Jofi Khal 

Physical Features: Jogi khal originated from SBR flowing in a zigzag motion approximately 1.5 km through 
Gorarai and Katarai village and meet to Morcha Gang. 'Ihere are 3 box culverts on the khal. Water flow (25 
ftlminute) has been observed during field visit (September 2000). Width of this khal varies in d~fferent places 
from 8 A to 20 ft while depth varies from 2- 3.5 A. The terrace of khal found 2 A high from the water level. 



Community people reported that that initially the width and depth of the khal were 16 A and 7 A respectively. 
Initially the khal joins with Buri beel, which m a  with M m h a  Gang. But presently the khal d i i y  meets 
with Morcha Gang a s  Buri beel has been converted to homestead land. People made a new khal of 400 A 
length, 8A width and 2 A depth by excavating besides their houses. People ensured that they would co. 
operate in khal re-excavation even they would  refer to back out from encroached land, if needed. 

Halimpur Khal 

Physical Features: Originating from Shakha Borak, Halimpur khal flows through Halimpur village and 
Letua beel falling in to Morcha Gang. There is no water flow through this khal except little stagnant water 
drained out from homestead land. Width and depth found varies in different places. Width ranges fiom 3-10 
A while depth has been found fiom 1.5 to 4 A. There is a box culvert on this khal. 

There is another comected khal namely Letua Khara between Letua Beel and Morcha Gang. The length of 
this khara is about 2000 A, width 12 A and depth 4 A. 45 Wmin water velocity has been found during visiting 
the area. 

Dewan nagar K h d  

Physical Features: Dewannagar khaV Chogar khaV Raba khal flows from Shakha B o d  to Morcha Gang 
through the Dewannagar village. The m i g h t  khal is intempted by homestead construction and diverted to 
an another course, which also falls into Morcha gaang. Total length of this khal is about 1.5 lan. Width found 
to be varies from 5 to 8 A while depth is about 1 A. Water logging is observed in the khal. There is an earth 
road beside this khal started from the metal road. 

Morcha Gang 

Physical Features: Naiya khal, Jogi khal, Halimpur khal and Dewamagar khal meet with Morcha gang 
directly or indirectly. Morcha gang is draining to Bima River through the Boro Haor. The length of Morcha 
gang from Naiya khal to Fenlai Beel is about 4 km. Width of this c h a ~ e l  varies from 60 A to 80 fl while 
depth is around 5 A. Water flow is found very minimum in this c h a ~ e l  because the co~ect iv i ty  by different 
khals has mostly been silted up. 

Physical features of water ways from "Momha gaang to Boro Haor then Bizna through Barki khal & 
Kanlakhai khal" 

As mentioned earlier Morcha gaang falls in Boro Haor. Then another khal, namely Boro Haorer gangina 
flows from Boro Haor to Barki khal. Length of Barki khal is approximatley 1.5 km and width about 150 A- 
200 ft. Water depth of Bark khal was observed 10 -12 ft in September 2000. Water depth of the khal comes 
doun to 4-5 A in !he dry season. 

Boro Haorer gangina is c o ~ e c t e d  with Bima River by a direct channel, which flows through Barki khal and 
Kanlakhai khal. Kanlakhai khal is approximately 2 km long. Dinarpur and Khalilpur villages are situated on 
the two sides of this khal. During the study period, 10-12 A water depth was also observed in the Kalnakhai 
khal and the width was found about 120 A. Water depth at meeting point of Barki and Kanlakhai khal found 
20 ft in September 2000. 

From the connecting point of Kanlakhai khal, water depth varies in different places from 10 to 16 A. From 
600 A away of the meeting point, water depth was found only 6 A and both side of this portion is covered by 
water hyacinth. This potion is fully dried up in the dry zeason. There are 2 cross dykes on Barki and 
Kanlakhai khal made by adjacent landownen to block water for dry season irrigation. 



Water of Naiya &I, Jogi khal, Halimpur khal and -gar lrhal flows through Barki and Kanlskhai 
khal. It is to be mentioned that these four khals are connected with Morcha gaang and Morcha gang mccs 
with this channel by Fenlai beel and Bom Haor. 

Physical Featura of water conneaivityjiom Ailtajuri K h d  to Boro H w r  Len Bivta through Kabna berl, 
Paglo k h d  and Sewmkhai k h d  

Ailtajuri khal is the downsmam of Kamarkhali Khal, which falls in to Septi Beel located adjacent of Born 
Haor. Hari khal originated from SBR joins Ailtajuri Khal before falling in to Septi Beel. 

Ailtajuri khal is about 1.5 km long, 25-30 A wide and I A to 1.5 ft deep. There is private land on the east of 
the khal while the land on the west is khas (Plot No. 2512 and Khatian No. 01). The upstream of Ailtajuri is 
covered with water hyacinth and most part of it is silted up. As a result, water spills over the bank of the khal. 
It is also worth to mention that at some points adjacent land elevation is lower than the khal bed. During 
visiting time, water was observed flowing on the adjacent land surface (depth 6ft). 

Water depth in Septi Beel was found 6 A. The Septi khal, originating &om Septi Beel flows through three 
separate beck in the Boro Haor (e.g. Kahna Beel, Pagla Beel and Semkhai  Beel) and fmally falls into 
Bima River through Sewrakhai khal. The width and depth of the Septi khal was found about 100 A and 10 A 
during field survey. As reported by the local people, 3-4A water retains in the khal in the dry season. 

Presently average width of this channel (Katma Beel to Bima River) is 50 A. During physical investigation, 
it has been found 10 to 12 A depth of water in this channel. Local community mentioned that during dry 
season this khal retains about 5 tt of water. 

Local people constructed 10-12 cross dykes at different points over the entire channel starting h r n  Katma 
Beel to Semkhai khal for keeping water for dry season irrigation purposes. The people mentioned that 
dykes could be removed if dry season water flow for the irrigation purposes is ensured. Water movement 
along with fish migration would be higher if this channel could be re-opened through removal of dykes and 
re-establishing connectivity with Shakha Borak River. 

Dead and closed Khols 

Kiaraona Khal 

Overview: A large and wide khal originating from Shakha Borak River this khal used to drain water to 
Morcha Gaang. Around 70 years back, people of Dinarpur. Sadarghat, Phutarchar, Kaostograrn closed the 
khal by building the Kamarkhali embankment. Later on a paved road from Sarker Bazar to Gopla Bazar was 
made which closed the khal permanently. At present there is a b ~ g  mosque and Madrasha at the mouth of the 
khal. People reported that (Upstream and downsmam) it would not be possible to reopen this khal. 

Phularchar Khal 

Originated from Shakha Borak and joint with Bizna River. This khal was closed about 25 years back. 
Stagnant water found in the khal. m s  khal was embanked and now a paved road closed the khal. Khal is 
now fully covered with water hyacinth. The people of the surrounding area are not interested to reopen the 
khal. 

Gopi Khal: The khal is severely silted up and there exists hardly any trace of the khal. Most part of the khal 
is encroached and converted in to cropland. There is no possibility of doing any rehabilitation work in this 
khal. 



Teli khal and Bdhlhdi  Wal: These Khals are completely dead and being used as cropland. Some 
settlements arc also found on Baitakhali khal. People of the surrounding area are not intcrrsted to reopen the 
khal. 

Kamarkhdi K h d  

This is one of the major khal originated from Kushiyara River and feed Boro Haor. This khal has different 
local names at different places such as Kamarkhali from i s  off take then Tana khali, Kaitla khal and fmlly 
called Ailtajuri before falling in to Boro Haor. The upstream the khal (off take) was closed about 40/50 years 
back (information obtained Eom local people) by embanlanent to protect the villages and crops of 
downstream in the Boro Haor area. The crop and settlements at the downstream were subject to recurrent 
damage by the floodwater before the closure. Therefore, the community of the affected area collectively 
made a strong protest to the concerned authority and demanded the closure of the channel. Considering the 
disastrous effect caused by the khal, BWDB eventually embanked the mouth of the khal. But the closure 
caused adverse impact on the livelihood of communities live in the up stream villages due to shortage of 
water. A number of fishermen living in the upstream villages deprived of catching fish and the farmers 
encounter acute shortage of water for cultivation. Observing the situation, BWDB took a decision to divcrt 
water from Shaka Borak to Kamarkhali Khal. Accordingly, a khal were excavated (Katakhal) to join the 
Shakha Borak with Karnarkhali Khal and set up a sluice gate in order to control water and flushing. 

Following closure of the Kamarkhali Khal, the downstream farmers are bmefited as the severity of flood 
reduced which ensured cmp production. The sluice gate is controlled by a section of influential people and 
two operators (recruited by BWDB). There is an operational and maintenance committee consisting of 10 
member's including Ex. Upazila Chairman, Ex W Chairman and farmers from upstream and downstream 
villages. The committee is headed by Ex. UP Chairman (Monumukh W )  is the most influential person. He 
also acts as secretary of the committee. 

There is another committee, which was formed with the officials of different offices. The member of the 
committee included Executive Engineer and Sub-divisional Engineer of BWDB, Upazila Nirbahi Officer, 
Upazila Agriculwe Officer, District Fishery Officer and others. The committee was constituted to solve 
problems discussing with the local people. 



In ordcr to bring water born thc Shakha Borak to the Boro Haor and then Lo Hail Haor, the Shakha Borak Rivcr 
needs to be re-excavated to certain extent and a maximum net depth of 4 f t  has been considered. AAer developing 
Shakha Bonk Rivcr the cross section will be as following: 

Top Width 40 A 

Design depth 9 A. 

Bottom width 13 ft 
Cross Section 

During study pericd (Mid Sep'2000) average water depth found 5 ft. So after developing maximum water depth 
may arise up to 8 ft. 

Here, 

Q= Quantity of water 
A= Water area of the Chamel 
C= Chey's constant 
m= Average hydraulic mean depth 
i =Bed slope. 
b= Width of the bonom of channel 
P= Wet perimeter 
A=(b+nd)d  = ( 1 3 + 1 . 5 ~ 8 ) 8  =200SqR. 
C = 55 [ Chezy's constant, let 55 ] 
i =Bed slope 0.00033 [ as field situation i = 1 : 3000 m feet 

=41.48A P = W e t p e r i m c t e r = b + Z d ~ ) = I 3 + 2 ~ 8  ( I  5 x  1 5 ) + 1  
m = AR= 200141.84 = 4.78 A 
:. Q = 200 x 55 44.78 x 0.00033 = 416.55 CA/ Sec = 11.79 Cum/Sec 

So, Per day water will enter 11.79 x 60 x 60 x 24 = 1,018,656 Curnlday. 

The potential khal's those could be re-excavated, a maximum top width of 12R-15ft and maximum 3 ft net depth 
will be possible to re-excavate. Proposed cross section is as follows; 

Design depth 6.75R 'L' 4.63ft 

Cross Section of Khal 

Side slope cowidered 1:1.5 is only in the net depth portion due to inadquate width. So regarding entire section 
actual slope ratio will be 1: 0.62. From the original ground level total design depth of the khal is 6.75A. Avenge net 
depth 2.75A considered. 



During study period team found that the velocity of water in the khal is maximum 30Wmin (Sep12000). So in the 
month of March-April it may increase up to 4OMmin. Average water depth found 3ft. After opening of these khals, 
water may pass maximum 4ft height during monsoon. As per physical condition g d i e n t  considered 1: 2000. 

So on the basis of above mentioned, hydrological features the analysis are following. 

We h o w  that, 
Q = A V = A C ' I Z  

Here, 

Q= Quantity of water 
A= Water area of the Channel 
C= Chezy's constant 
m= Average hydraulic mean depth 
i =Bed slope. 
b= Width of the bottom of channel 
P= Wet perimeter 
A= (b+nd)d = ( 4.63 + 1.5 x 4) 4 = 42.52 Sqft. 
Wet perimeter P= b + 2d 

= 4.63 + 2 x 4 4  ((1.5 x 1.5) * 1 
=19.05ft 

Average hydraulic mean depth [Let Chezy's constant 55.1 
m= A&' = 42.52/19.05 = 2.23ft 

So, by 5 khal total 78.08 x 5 = 390 CWSec i .e  11.05 C u d  Sec water will enter in Boro haor. 
Therefore, per day 1 1.05 x 60 x 60 x 24 = 954,720 Cum/day. 

Area of Boro Haor is 4,520 ha. (as per report of BWDB) i.e. 45,200,000 Sqm 

:. Water will rise in Boro Haor (ifno discharge) 0.022 meter - Iinch. 

1,018,656 C d d a y  volume of water which will enter in Shakha Borak, by 5 khals total 954,720 C d d a y  volume 
ofwater will pass in Boro Haor and rest 63,936 cum water will run towards Mom gang then Meghna. 

The channel that is connected between Boro Haor to Bima is 6ft down b m  the Boro Haor bed level. Total length 
of the channel is 9000m, average width is 23m and depth is 1.8m. So this c h a ~ e l  can hold 372,600 Cum of water 
and later the water level seems to be at same level of Boro Haor. So the additional water will affect on Born Haor 
by % inch per day if there is no discharge through Bima. 

Presently Bima River discharging 22,548,065 cudday (measured on Mid September 2000 by taking velocity of 
water and cross section of the river). So after implementation of proposed intervention (re-excavation of mentioned 
khls), an additional water volume of 954,720 c d d a y  will enter in to Bima River, which is 1123" of existing 
capacity of Bima. As per water level data this water will be discharged (Figure 1). 

AS per physical condition in between Boro Haor and Bima there are no dikd embankment or sluice gates. Presently 
it is fully open and Boro Haor water discharges through Bima. So water level elevation is same. Bed elevation 
could be differcnf water depth could be different but water level elevation should be same. 



Detail RRA fiidines 

1. RRA findings matrix of the Boro Haor vicinity villages: 

Topicsflssues 1 Sadarghat I Satak I Baithakhali 
Village 1 I200 HHs. About 50% 1 400 HHs. About 80% 1 60 HHs in Bathakhali. About 90% 

~ 0 -  
.--- -~ ~ . .  ----- - - - ~  

profile1 farmer, 5% fisherman, 5% farmer, 5% Service holder, farmer and 10% others. 200 HHs in 
population Service holder, 35% daily 10% daily labour and 5% Hazipur, about 70% farmer, 15% I labor and 5% ~usinessmen I semce holder and 15% others. I 
Soillland 
condition and 
drainage1 
water logging 

medium low. The farmers 
retain water through dikes 
in the canal to irrigate 
Boro rice. Receding water 
requires a month. No 
water logging was 
reponed. 

Silt clay soil, lands are 
medium low. The farmers 
retain water through dikes in 
the canal to irrigate Boro 
rice. Receding water 
requires a month. No water 
logging was reported. 

Silt clay soil, lands are medium high. 
The farmers retain water through 
dikes in the canal to irrigate Boro 
rice. Receding water requires a 
month. No water logging was 
reponed. 

I I .  I 

Crop damage 

Crop & 
cropping .. - 
pattern 

The Boro crops are 
vulnerable to inundation 
by early flwd in April- 
May (Baishaak). During 
last five years they lost 
Boro rice twice (70% land 
inundated). 

Boro (local and H W )  and Amon rice cultivated. Seedbed prepared in November (Kartik) and 
transplanted in December (Poush). Boro rice harvested in April- May (Baishak) and Amon in 
~ovember-~ecember ( ~ 6 h a o n ) .  Local Boro is about 90%-~oro HYV only 10% (irrigated). Local 
Boro can be harvested early by April (Baishak). Production of local Boro is about 25 mondlAcre, 
where as 45 mond1Acre of Boro HYV. Cost is also higher. 

The Boro crops are 
vulnerable to inundation by 
early flood in April- May 
(Baishaak). During last five 
years they lost Boro rice 
twice (90% Boro were 
damaged). 

The Boro crops are vulnerable to 
inundation by early flood in April- 
May (Baishaak). During last five 
yean they lost Boro rice twice (10% 
Boro were damaged). 

Fisheries 
situation 

Less fish available in the area after construction of sluice gate. Stokinflsh culture is almost 
absent. 

I 

Other aquatic 
resources 
situation 
Wild life 
situation 

Abundance of Aquatic vegetation including fodder were more before the closure compared to 
present situation 

Water fowl/migratory b~rds and other wild l~ves were abundant. At present only few fox and some 
time chila bagh are seen occasionally. 

~ m m m t  on 
m b l i s h i n g  
e ~ ~ e e t i v i w  

Co~ectivity could be reestablished keeping provision for water control through sluice gate in the 
ShakhaBorak and desilt the Bima. 
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2. Matrix showing RRA frnding of the up stream villages by Khals 

: @j$m_:Y$+ & -&#mfmPm Khal I. ' . Jogi g-bal . .jgizq.::'.-$:. :?-zffmya . .  -, i. 55. ...;- , . .  ' . - 
Villages studied: Gorani, Katarai & Gorarai, Katarai & Chandpur & Khanjanpur 

Hal impur Halimpur 
Village profile 

. 
Gorarai: 80 HHs, ebout 50% farher, 25% daily Chanpur: 125 HHs, a b u t  iWo 

/population labour, 20% service holder and 5% businessmen. fishermen, 20% farmer, 10% daily 
Halimpur: 100 HHs, about 60% farmer, 30% daily labour, 5% service holder and 5% 
labour, 5% service holder and 5% businessmen. businessmen. 
Katarai: About 125 HHs, about 60?? farmer, 20% Khanjanpur: 125 HHs, about 70% 
daily labour, 15% service holder and 5% fishermen, 20% farmer, 10% daily 
businessmen. No professional fishermen in these labour, 5% service holder and 5% 
three villages. businessmen. 

Stream physical Silt clay soil, average Silt clay soil, average 3-4 Soil type of this khal is clay. The 
profile 5 ft deep, 10 ft. width ft deep, 8-20 fi. width, 3 khal is not leased out. 

There is a box culvert running box culvert on the During wet season on an average of 
(running) on the khal, canal, not leased out. 4.5 ft water depth and 11 A width 
not leased out. L-- ' .  (Sept 00). There is a box culvert 

( m i n g )  on the khal. 
Previous During the past considerable water was flowing through the canal and people used the 
hydrological .". water for various purposes like fishing, navigation, transportation ttc. 
information 
Present hydrological There is no flow during dry season. Stagnant There is no flow during dry season. 
information water remains in some portion of the canal Stagnant water remains in some portion of 

I n  wet season a minimum flow of25-30 the canal. 
ftJminute (Sep '00) in both the streams. 

Crop & cropping Only Arnon crop is there, other crop can not be cultivated due to shortage of water. 
T-7.- > - . 

pattern in the I ' oTV= 
J U 

associated lands 
Comment on Participants showed their keen icterest for reopening of the Khal and desilt the relevant 
reestablishing portion of Shakha Borak and its joining khals.. 
connectivity e&L- 
2. Matrix showing RRA finding of the up stream villages by KBals (Continued). 

, I' 

About 150 HHs, HHs, 20% 
2030 fishermen, firhcrmen, 
60% farmer, 10% 60% famer, 
daily labor, 5% 10% daily 
aervite boklcr tabor, 5% 
a d  5% service hoMer 
businessmen. md 5% 
Khanjqut: businessmen. 
About 115 IMs, 
15% fisherhen, 
65% h, 10410 
uy lrbw, 5% 
m-ce Wa 

(Same Mauza) village total 
I About 800 H 60% . nos. of houses a n  about 
fanner, 3% -, -4 3000. About 6 4 % h e r ,  5% 
fishermen, 3% dai y fisherman, 10% daily labour; 
labor, % srvioe 15% service hoMer and 
h l d a  and bwineos business 20%. 
25 %. Mukimpur: ' 
Abauc 50 F M s ,  Ln Karimpur village total ' 45-, 45% nos. of houses are &bout 
fuhetmen, 10% 1200. About 75%fmer ,  
othd8 15% Service Mde~ and 
i%@ur Atmat 250 10% other's 
MHs,t 75% &ma, 

I I 



infomtion rdjoinmg Hari of the Phuter 
khal got silted up chhar,,Kimnar Khsl 
resulting reduced , and reexcavation of 
capacity. While . kateldtal and 
water catar from diverting water to the 
the Bank, water Kamukhali. 
over spills that L 
why locd 
w-ty 
embanked the off I 

take of the Irhal 
Crop & cropping Only Amon rice, othw crop can not be cdtivetcd due to shortage of water. Prcvioudy the 
pattern in the uea bod more watar d sedimentation produced more crqm 
amciatad lands 
Comeat on People are willing to take part in the process of planning, designing, implementing and ' reastaMishmg managing the khal. They believe opening of the khal shall bring back their futwe in 
mect iv i ty  farming and increased water flow shall provide them better life like old days. 
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Monjur Mla -wwLv -:--- ( Day laborer 
,- ep?re: Mdw'&&m-l&m mia*~ b ~ ~ i ~ P P @ - $ ~ -  .- :-' i,.' . - _ *  

Md. Lutfar Rahman 1 Farmer 
- 

Abdul Gahr  Farmer 
Harun Mia Farmer 
- - 

I F n n ~ n ~ ~ p  Mia I k-armer I I - ----I-- . . - a -  
- - - . - . - - 

Iza hlia Farmer - 
Abdur Rahim Farmer 
Sonabar Mia Farmer 

- .  C 

I Asadur Mia I Service I 
Abrus Mia Trading 
Lal Mia Doctor -- . 

I 

Hallmpur, Venue: Gorarai (Misilganj) 
Abdul Jalil I Teacher 
Alhaz Abdur Rashid 1 Farmer 

1 Alhaz Abdul hamid Farmer 
Saivad Mabud Ali Doctor 

1 ~ a i s h a  Mia 
I 

I Farmer 
Abul Asad I Farmer 

- Katarai, Venue: Gorarai (Misilganj) , .*%%; -. . . ,  . ,  I -  . . . - - 
Md. Khalilur Rahrnan UP Member 
Md. Mashuk Mia Farmer, Ex UP Member 
Md. Abdur Rahim Farmer 
Md. Abdul hossain Farmer 
Md. Abdul Hve Farmer 
Faruqe Mia Farmer 
Abdul Hauaue Farmer 

1 Alhaz ~ b d i l  Bari 
I 

I Farmer 
Abdul Matin Farmer 
Alhaz Abdur Rahrnan Trading 

=. - 
-z. - .  ,>.+ -.. ,- - > ~ o r ~ &  ~ e n d :  -GO& (MMganj) . ,. , *  . . - . .- A A :. + -  t . . 

Alhaz Matin Chowdhury I Farmer 
Shah Mahmud Ali I Farmer 

I Alhaz Surot Mia 
I 

I Farmer I 
Alhaz Dhonu Mia Farmer 
Alhaz Abu Mia Trading 

- .  . . -: -. -. Chanp5f,Veuue: ShafinUi%hts house adjat3"nf of Naiya Khal -. .-' -. ---.- '.- ? - - 
Md. Shafiullah Trading 
Islamullah Trading 
Barkat All Imam 
Akkel Mia F~sherman 
Rajab Ali Fisherman 
Ua7- %meer udd~n Fanner 

Fisherman 
Edon Ali Fisherman 
Aslam ullah Farmer 
Abdd Jalil Farmer 



I Farmer 
I Ex. UP Chairman - -  - -  - 

ruddin Service holder - 
1 ,  

 ani id Ali Farmer 
Forkan ullah Dailv laborer 

Y 1 
.. * - .  . . E. Lamna/W. Saddatj Venne: 0~ &e Emba&ntof -Kiraona:I(hal;;-=~~: :% .-;I-:'- ; , - I -' 
Saian Mia I Farmer 
~ a ~ e n d r a  Nath Fisherman 
Karamatullah Trading 
Abdul Haman Service 
Ekhlasur Rahman Farmer 
Md. Abdul Bank Service 
Abdus Salam Farmer 
Surak Mia Farmer 
Firoz Mia Farmer 
Abdus Salam Farmer 
Bali Mia Farmer 

Md. Sahajan Mia Ex. UP member 
Abdur Rauak Mia Farmer 
Musahid Mia Trading 
Sohel Trading 
Mohsin Student - - ~- 

Abdul Mia Trading 
Abdul Matin Mia Farmer 1 

Motabber Mia Farmer \ 
Hazi Chikon Mia Farmer 
Md. Munshi Mia Farmer 
Hazi Moina Mia Farmer 
Hazi Hasan Mia Farmer - - -  

1 Md. Monor Mia 
I 

I Farmer I 
Md. Afroz Mia Farmer 
Sree Akhol Akanda Fisherman ~ ~ - -  - - -  

1 Sree Premananda 
I 

I Fisherman 7 
L 

Sree Ramtai nanda Fisherman 
Hazi Abul Aise Teacher 

1 Tiroza Mia I Teacher 1 - - - - - ~  - 

Moulana Goffer Mia I Teacher 
' ," uw.e.F-. -. .. . . - . (i. . A::..-.. - .. M u b p u r ,  Venue: Mukimpur Madrasha . i- ?.++:.<: ... >:.&-? . ;:-:.,:L-- - . . . .  :d, 1 ,.I: , Farmer 

Babul Khan Farmer 
Aslam Khan Farmer 
Srec Imangsh Das Day laborer 
Soleman Khan Farmer 
Konor khan Farmer 
Anower khan Farmer 
Abdul Jalil Farmer 
A h  Soma Fisherman 





I 

I Getendra Gosh 
\ 

Badsha Mia I rlsnerman 

I Hazi Farque Fisherman 
Faruque Mia Fisherman 
Nazir Mia . Fisherman 

I 

Shahid Ali 1 Fisherman ' J . . . .  . - 

Participants of Stakeholders meetings at different locations 
-- 

I r 

I -- . -.:- -, - -  ~ ~ s ~ y ~ / u ~ ~ i ;  ' .  . 
. . 

I n  - r  
2$\ 



Alamullah [ Farmer 
I 

Shah Asik Ali 1 

~ l a ~ i a  Fanner 
Nurul Arnin Fanner 
Monai Mia Fanner 

I 

Atakur Mia 1 
A z k  Mia 1 Tradina 
Mozid khan l Farmer 



Artificial 
Hilbxk ' 

~ o u ~ ~ i n r  rc the nrcc- w k w + d  m recstablirb d~ m c t i d t y  ~ r n  i ( u s h i y ~ ~  ~ i m  m i  
Rail H m .  Escimted e e d w d c  *in as M o w c :  

** N1 E mains Mat d w o r k .  
** In case of connecting &I, w W  jbpc not c o ~ i d e d  due to lnadeqmta width. Here slope has beefi 
considered based an net excavatiqi p w b n  (not cm -I design depth) &'on that basis volume calculatior 
has been &m. 

L:pc, - ' I  
Excavmrd Earth drrtg.pircfi In ardcr b &up & rr-auntd a c  icould be various option Le. ths 
earth could be removed dl h m  shh ma, which is not eammWly feasible. On h e  ocher hnd;  
dyke along the riverside what is  wtdly done in rhe en* d d  not be coasidp.td in art 
envirommntnl project. MAaA tbedkm, to make b t  ( m d m @  #d abrq thg 
side srmm. The dumpin$ wwld k ma* In ch; f m  of atifid So that the flodptain m n i n  
open, at the rrm time euth could be d m g d  2dd plontatiun covet Wbddc+te and enhance habiuts. Mode, 
of proposed hillock erc shown bdkm: ' 

4 
. *  . 



Iota1 Net earthwork will come from tnts cnannel is 142,290 cm. 
Total length of t h s  channel is 14500meter. 
There are two options for making dyke and that's different in size of area 

Size of hillock will be: Base 100m x lorn x 3.04m in h s  size total hillock will be required 90 nos. 
ii) Sire of hillock will be: Base 61m x 21.34111 x 3.04 in this size total hillock will be r e q u i d  50 nos. . . . i Size of lullock will be: Base ! O h  x 15m x 3.04 in this size total hillock will be required 65 noa 

On the connecting khals there is requirement of ring culvert for easy movement &om one side to mother. 
Total 4 culverts will be required. Positions of culverts are Hori khal (2 nos.) Naiya khal (1 no) and Halimpur 


