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Nota .. Bene:: 
,-. f' . t l 1 •• f J : t' 

Datum-Unless otherwise stated," all levels mentioned in this Report refer 
to Public Works Department datum. 



Glos~ary of Local Terms used in the Report 

"Ailes or Aile bund" 

"Beel" and "Jala" 
"Boron 
"Bund" 
"Bunded" 
"Ring bunds" and "Gher 

bunds" 
"Daba" 

"Hanas" 

"Khals" 
"Nullah" 
"Nikashi" 

Dwarf embankments around paddyfields to hold 
up water and demarcate same. 

A tract of low wet land, Marsh or Swamp. 
Winter variety of paddy. 
Embankment. 
Embanked. 

Circuit embankments. 
A low long depression formed by abandoned 9purse 

of a river. 
Breaches on bank of rivers through which water 

flows during floods in the river. 
Channels. 
Channel, drain. 
Main outlet drain. 



No. 2t~2C.l.tF) 

FROM SARDAR MAN SINGH, I.S.B. (retired), CHAIRMAN, WEST BENGAL 
FLOOD ENQUIRY COMMITTEE, 1959, 

To THE SECRETARY, WE/ST BENGAL FLOOD CONTROL BOARD, GOVERN· 
MENT OF WEST BENGAL. 

Calcutta, the 30th May 1962. 
DEAR SIR, 

In continuation of Member-Secretary's letter No. 617, dated 27th June 
1960, with which the Preliminary Report of the Committee was submitted to 
you in June 1960, I beg to submit herewith the Final Report of the Committee. 
The Report was scheduled to be submitted at the end of 1960, but has had to 
be delayed for reasons explained in Chapter 1. 

2. The terms of reference to the Committee were-
(li) to enquire' into and determine the causes of the 1959 floods in the 

districts of (i) Midnapore, (ii) Howrah, (iii) Hooghly, 
(iv) Burdwan, (v) Birbhom, (vi) Bankura, (vii) Purulia, 
(viii) Nadia, (ix) Mursbidabad and (x) 24-Parganas ; 

(b) to make an assessment of the effects of these floods.; 
(c) to ascertain if the intensity of the floods in the river valley areas 

could have been reduced by proper regulation of releases from 
the dams; · 

(d) to suggest remedial measures for the purpose of preventing recurrence 
of such Roods in future ; 

(e) to indicate broadly in order of priority schemes for flood control and 
flood protection-river-wise, basin-wise, or area-wise as the case 
may be. 

Terms (a), (b) and (c) were dealt with in the Preliminary Report. This 
Final Roport deals in detail with terms (d) and (e). .. 

3. Unlike the Preliminary Report, this report is not a unanimous one. 
Two members have added minutes of dissent which appear at the end of the 
report. Both members are nominees from the State of Bihar. There appear 
to be no valid technical reasons for the minutes as will be clear from the com• 
ments in the following paragraphs : 

4. Sbri D. Mookerjea has merely expressed his dissension with the views 
of the rest of the Committee in para. 9.4.3. in Chapter 9 in para. 11.S in Chap
ter 11 and sub-para. 26 of para. 16.6.1 in Chapter 16 without giving any reasons. 
In a note on one of the draft Chapters of the report towards the concluding 
stages of the Committee's work Shri Mookerjea bad suggested an alternative 
with regard to the recommendation in para. 9.4.3 of Chapter 9 in which the 
Committee have recommended investigations for a storage and detention reser
voir in the upper catchment of the A joy river. The suggestion was that the 
river Mayurakshi be diverted into the Ajoy and the combined streams of the 
Mayurakshi and the Ajoy diverted through a cut from near about Pandaveswar 
to the Damodar somewhere near Durgapur. (All these works to be within the 
State of West BengaL) He said that such a diversion would ease the situation 
in the Bhagirathi as well as improve the condition of the lower Damodar. All 
the data for examining the suggestion in detail were not available but from the 
intimate local knowledge possessed by some of the members it was felt that the 
proposition was not a feasible one. In the first place rain storms in the 
Damodar, Ajoy and Mayurakshi valleys almost always synchronise so that the 



till 
diversion of the latter two into the Damodar will considerably worsen conditions 
in the lower Damodar and there will be disastrous floods in Trans-Damodar 
a.rea altnost every year.': .The area between .the Ajoy and, the Damodar ,i& strewn 
with collieries and is very undulating., Diversi911, channfl through this. area.will 
entail a large number of technical difficulties. Besides, with the Steel Plluit"and 
.fowc,r l)tation .being P\1~ U() at Durga()ur the urea. all ~OU!Jd if getting !apidly, 
mdustrialised so that it would not only be physicaiiy but also .. econom1cal}y a 
difficult project to undertake. If such a diversion were possibte ·intd· the 
1\iaithon reservoir above, some good could accrue as, perhaps the water shortage 
being f~lt at present in the reservoir for the purposes of generation of. P'?~er. 
and supply of flushing doses for the lower Damodar could be got ovef; 'But< 
this a gam would need investigation and everi if found feasible· would have ·the 
same drawback to counter which the suggestion was made; tha:t is, n •suitable 
site for n detention reservoir 'would still be necessary on the'Ajoy iii tlie· State' 
of Bihar. 'I · • I ' .. ~ · · ' · • .. · · • 1. c: -· · ' · . • · .. · 

' ' • - ' l ' -1 ' - I ' • :: i.;~ ' ' • 

5. In the Preliminary Report in Paragraph 5.14.1 (ii) in Chapter .5 almost 
similar recommendation was made. 'Shri · D. Mookerjea subscribed' 'to that 
recommendation. Curiously enough he is unable now· 'to·. tecomme~ ·an 
i11Vestigation and survey for·a suitable site!· ·· · ''' ·• 

' • ' ' •• • f. t' . ' ••. 1 ·d ' • 1 J ' ' : 
6. His two other objections .. relate to the same recoiJlmendations- the 

one in Chapter 16. is a ,repetition of ,Y.hat has. been. said in ,Chapter .I I. 
Shri Mookerjea subscribed to. the designed flood N:servdn the two· reservdirs 
in the Damodar Valley being ·kept inviolatl:, · His,bbjection is ontycto specifica
tion ·of levels in the relevant' paragraphs•" 'Fhis again 'is curious:.•·Only reserv
ing a quantum of volume in the reservoirs without regard to their' actual position 
cannot yield the result desired from .the! -reserve. The. reserve is .. always 
calculated on the basis of what the undersluices, and spill-ways can .discharge. 
Unless therefore the reserve is available between certain specific levels jt cannot 
obvi\)usly serv~ the purpose for which it is meant 1~ would not be ·out of place 
to mention that while these reserves were agreed to by the technica( representa
tives of the three participating Governments in 1951, the specific levels up to 
which the spill-way crests and the dam crests were to be constructed 1must also 
have been agreed .upon. The dams have been · constructed· accordingly. ! 
Unless therefore the lands on the periphery·of the reservoirs are acquired. up to 
the designed levels the habitations there will be unnecessarily exposed .. to the· 
danger of submergence or the expenditure incurred in construction· of the <lams . 
would . be infructuous. and the main purpose of flood. control impossible to , 
achieve. D. V.C. are understood to be fully alive to: the necessity and are .. 
already pursuing the matter. The objection of Shri Mookerjea becomes, 
therefore, more difficult to understand. · · · · · '· 

: • J... • ,. • ' 

7. Mr. Prasad's D'Ote of dissent was actually sent-. and subscribed, by · 
Shri B.· L. Singh who continued to be -a Member of the Committee from 23rd , 
September 1960 to 21st May 1962. Of the 10 meetings held during, this· period. 
Shri Singh attended 6 meetings and took part in discussing the various . matters 
which 'Came up before the Committee. The 2nd sentence of the first , paragraph 
the1efore becomes rather difficult to understand. On 22nd May. this officer was · 
transferred to another assignment in Bihar and Mr. Prasad. who ·had ;taken , 
over from him as Chief Engineer, Irrigation, North Bihar, on 6th March ·1962 
took over the charge of this office also. Mr. Prasad therefore attended only , 
the last two meetings of the Committee and although he may have gone through 
the minutes of the previous meetings had not had the opportunity of discussing 
any of the problems referred to in the Committee meetings. He has merely . 
substituted his name in place of Shri B. L .. Singh, However, his . objection~ are . 
to the same two recommendations as Shri Mookerjea's, although he proceeds to . 
give some reasons for his dissent.: . 
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. g. lre" suggests that the flood problem of the. Ajoy can be solved by 
embanking it as is being done in the case of so many rivers in Bihar. In the 
case of the Ajoy the problem is not' merely of floods but also that of sand 
brought down by it as well their effect on the Dhagirathi-Hooghly whose 
capacity of the outfall is very limited. The suggestion of obtaining relief by 
construction of embankments has been fully examined and the views of the 
Committee have been expressed in para 9.4.3.1 to which Shri Prasad has given 
no answer. In para. 3.3 he and his predecessors have subscribed to the view 
that the embankments as a measure of protection from flood are not desirable 
in deltaic Bengal and yet wt.ere the Ajoy is concerned he suggests taking 
recourse to embankments ! Remedies which may be good enough for condi
tions in Bihar may not be so in lower areas of Bengal and in the case of the 
Ajoy, they certainly are not. 

9. ·It is true enough that the irrigation projects in contemplation in the 
upper valley of the Ajoy together with the soil conservation measures will be 
useful in reducing the silt load in the river but owing to the very small sizes of 
reservoirs proposed and comparatively very small catchments which will be 
intercepted, the effect of the proposed. irrigation schemes in reducing the silt 
charge and the discharge in the river lower down will be negligible. A sizable 
reservoir lower down in the valley is a necessity. But at any rate investigations 
and surveys for its location should do no harm to any interest. 

10. The arguments against acquisition of lands on the upper periphery of 
the reservoir at Panchet and Maithon have been dealt with in paragraph 6 
above. Shri Prasad has brought in the additional argument of human prcblem 
involved which in view of what has happened in the case of these two projects 
would appear to be outdated. If anything, the human problem has been 
aggravated by vacilating attitudes adopted in the case of these reservoirs. 
Besides, no project, however small, in which land acquisition becomes 
necessary, would be devoid of the human problems of the variety referred to by 
Sbri Prasad. In dec!ding whether such projects should go through or not, the 
fact as to whether the works are going to be of benefit to a larger number 
than the number likely to be adversely affected has always to be given its due 
weight. 

II. The reasons for the minutes of dissent have there_fore to be looked for 
elsewhere. You would recollect that I made a reference to you in my D.O. 
No. 82 of 7th March 1960, in which I gave my view that the Government of 
West Bengal had selected various Members of this Committee in order to 
obtain their technical appreciation of the problems confronting the State and 
their solutions. · This view was confirmed by the Chief Minister and he very 
kindly wrote to the then Chief Minister of the State of Bihar requesting him to 
let nominees of that State give their unfettered technical views on the various 
problems which the Committee would have to deal with. The late Chief 
Minister of Bihar unfortunately did not agree but advanced his own reasons 
for the nominations from Bihar. According to him the nominees from that 
State to be useful had to put before the Committee the likely human problems 
and the likely reactions of Bihar Government to any proposals which might be 
made. If this were not so, Govt. of West Bengal would very well replace these 
Chief Engineers by others from some other States. To my mind nomination 
of Engineers from Bihar was more to take advantage of their knowledge and 
experience of conditions in the contiguous State of Bihar than just expert 
knowledge to deal with flood problems only for which experts from other 
States or other countries could indeed have been selecttd. This appears to be 
obvious as the Officer of India Meteorological Department and Engineers from 
Railway etc., were also nominated from the local regions rather than top men 
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from other regions. With this background it is suggested that the nominees 
from Bihar could not but add the minutes of dissent, may be under the 
misconception that they were doing so in the interest of the State of Bihar. 

Yours faithfully, 
MAN SINGH, 

Chairman. 



FINAL REPORT OF THE WEST BENGAL 
FLOOD ENQUIRY COMMITTEE, 1959 

CHAPTER 1 

Introductory 

1.1. Scope of the Report : 

1.1.1. In this Final Report, it has not been considered necessary to go 
over the ground already covered in the Preliminary Report. Nothing is being 
added to what was said on the terms of reference (a), lb) and (c), viz. to enquire 
into and determine the causes of the 1959 floods in the districts of- · 

(i) Midnapore, 
(ii) Howrah, 

(tii) Hooghly, 
(iv) Burdwan, 
(v) Birbhum, 
(vi) Bankura, 
(vii) Purulia, 

(viii) Nadia, 
(ix) M urshidabad, and 
(x) 24-Parganas. 

to make an assessment of the effects of the floods, and to ascertain if the 
intensity of the flood in the river valley areas could have been reduced by 
proper regulation of releases from the dams. The terms (d) and (e), i.e., 
remedial measures for the purpose of preventing recurrence of such floods in 
future and broad outline of the scheme for flood control and flood protection 
with their priorities were also dealt with in Chapters V and VI of that Report. 
There were besides certain general recommendations rough indications as to 
what measures were to be adopted. This report deals with these latter aspects 
of thd enquiry more fully and recommends undertaking of schemes which will 
prevent or at any rate considerably reduce the chances of recurrence of ftoods 
of the intensity experienced in 1959. 

1.1.2 Where complete hydrological and topographical data necessary for 
working out the projects are available, complete schemes in outline have been 
drawn up. 

Their costs, based on present-day prices, have also been worked out and the 
estimates are appended to the Report (Appendices 6 to 44 and 46 to 65). 
These tasks have been accomplished with the assistance of the Flood Control 
Circle guided by the Chief Engineer, Floods and Flood Control, Irrigation and 
Waterways Directorate, which the .Government of West Bengal set up in the 
beginning of 1960. There are certain cases where the Committee felt that 
before adopting the suggested solution, they should be tried in models, recom
mendations to that effect are accordingly being made. In certain other cases 
where sufficient data are not yet available and detailed schemes cannot, 
therefore, be prepared at this stage it will be necessary to await the completion 
of the necessary surveys and investigations before the preparation of suitable 
projects can be undertaken. In both such cases it is recommended that ad-hoc 
committees be set up if necessary to vet the proposals which might finally 
e!Derse before sallctionins tile ellecution of works, 
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1 .. 11.3. · Jn ·parafol"~Ph; 6.3 of Chap!er 6 \of· ;the. Pre)imin.ar~ .;Report. ,.only 
certam general pnnc1ples were ennnc1ated for· fixalton of pr10n11es. Th1s, the 
Committee felt, was not adequate. With .th~ projects more or less clearly 
visualised in ; Chapters of that Report it 'vas considered more' appropriate to 
indicate priorities scheme-wise. This was done in the seventh meeting of the 
Committee in the month of October 1960, and the inter-se priorities were 
indicated to the Secretary, West Bengal State. Flood Control Board in the 
Member-Secretary's No. 3121-C.I.F., dated .4th November· 1960, In view, 
now, of a clearer overall picture of the problem, the recommendations in 
regard to the priorities have been further elaborate4. .In determining. fhem 
now, cost-benefit ratios, overall programme of works in addition to factors like 
distress experienced and district-wise distribution of 1 relief measu'res ltdve all 
been taken into account. 

Detailed recommendations will be found in Chapter 15;' 

1.2. Meetings held : 
Subsequent to the submission of the Preliminary Report, on the 29th June 

1960, eleven meetings of the Committee have been held. In these meetings 
general directions were given to the departmental officers regarding the 
provisions to be made in, and the manner in which the projects were to be 
p!par~d and estimated. The plans and estimates thus prepared were at first 
vetted by a small Sub-Committee appointed for the purpose and then dis~ussed 
and finalised in the following plenary meetings : 

1.3. Personnel . of the Committee : 

1.3.1. 'Changes which took place up to th~ end of June 1960 were 
detailed in Chapter I of th: Preliminary Report. Following further changes 
took phice up to the signing of this-the Final Report. · 

' 
. • ' • Member-Secretary 

Arter the· retirement of Shri S. Gupta, I.S.E.; on 30th June 1960; 
Shri R. D. Singh, I.S.E., Chief Engineer, Floods and ·Flood Control. Govern
ment of West Bengal, Irrigation and Waterways Directorate, took over the . 
the Member-Secretaryship. On I st ' October ·1960 he become the Chief 
Engineer, Irrigation and Waterways Directorate, and the' Member-Secretaryship 
went over to Shri R. .B. Chakravortty, W.B.S.S.E. From 21st August 1961, 
the . ·date. on which · Shri R. B. Chakravortty went on deputation to the 
Government of India as Chier Engineer, Farakka Barrage, Shri D. G. Mul{herjee, 
W.B.S.S.E., has been the Member-Secretary. 

·-:·Members 

. { 1) I Chief Engineer, Irrigation and WaierwaJ'S .D_irectorate 

Shri R. D: Singh, I.S.E, when he became the Chier Engineer, In:igation and 
Waterways D1rectomte, on lst October 1960, replaced as member, Shri A. L. 
Das; I.S.E., who went .on leave preparatory to retirement. 

{2) Chief .Engineer, Eastern Railway 

Three· changes in the personnel of this Membership have taken place within 
this period. Shri U. G. K. Rao was replaced by Shri H. S. Hart on 30th 
November 1960 and Shri N. S. Tyabji replaced Shri }{. S, }{art on 26th June. 
1961, . 
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( 3) Chief Engineer, South-Eastern Railway 
Four changes in the p~rsonnel of this Membership also have taken place. 

Shri D. N. Chopra ceased to be a member on 20th September 1960 on his 
becoming Ad?itional Me.mbe~ (Works), Railway Board. Shri A. E. Young 
took over th1s membership w1th effect from 21st September 1960 and continued 
until he was replaced by Shri M. N. Bery on 24th August 1961. Shri S. S. 
Mukherjee took over charge from Shri Bery on 15th May 1962 on his 
proceeding on leave. 

(4) Chief Engineer, Irrigation, Bihar 

Three changes took place in this case. Shri P. R. Guha who took over 
from Shri H. K. Nivas, I.S.E., on his retirement and continued to be a member, 
u~til· he was succeeded by Shri B. L. Singh, .Chief Engineer, Irrigation, South, 
With effect from 23rd September 1960. Shn B. L. Singh was transferred to 
another assignment on 22nd March 1962 and his place was taken over by 
Shri A. P. Prasad in addition to his charge of North Bihar. 

(5) Chief Engineer, Irrigation, North Bihar 

Shri P. R. Guha was replaced by Shri C. D. Mitra on 2nd September 1960. 
Shri B. L. Singh replaced him on his retirement with effect from 28th April 1961. 

· Shri A. P. Prasad became a Member with effect from 6th March 1962 on his 
taking over charge from Shri B. L. Singh. 

(6) Chief Engineer, Roads Development Department, Govt. of West Bengal 
Shri P. B. Sarkar wa5 replaced by Shri S. N. Gupta on 24th September 1960. 

Shri Gupta continued to be a Member until 11th October 1961 when Shri Sarkar 
again became a Member and remained so until 31st March 1962 when 
Shri S. K. Ghosh took over from him. 

(7) Chief Engineer, Calcutta Corporation 

Shri A. K. Sen remained a Member until he retired on 2nd February 1962 
and ceased to be a Member. Thereafter, Shri S. K. Mitra attended the 
meetings. 

1.4. Extension of time for submission of the Final Report : 

The Committee in its meeting of 24th-25th October, 1960 came to the 
unanimous conclusion that it was impossible to submit the Final Report giving 
am:liorative schemes for flood prevention in outline within the short period left 
upto 31st December 1960, the date by w~ich the Final Report had to be sub
mitt~d. according to Government Resolution No. 37-1 of 26th December 1959. 
It was, therefore, decided to ask for an ex.tension of the life of the Committee 
by another year. Government in their Resolution No. 1-I., dated 4th January 
1961 (Appendix I) .agreed to this. The main work of the Committee was 
alm~st completed by about the end of October 1961, but owing to frequent 
ch3 naes in the personnel of the Member-Secretary, it was found impossible to 
comPlete the report within the extended pe_riod .. A furthe~ extension of three 
months was sanctioned by the Government JO the1r Rcsoluhon No. 1-l., dated 
2nd January 1962 (Appendix 2). Government extended the tenure of the 
Committee further for two month~ up to 31st May 1962 vide their Resolution 
No. 15-l., dated II th April1962 (Appendix 3). 

2 
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1.5. Schemes and so"eys and investigations · already recommended for 
sanction and execution to the Government of West Bengal : 

As per terms of its appointment the Committee recommended to the 
Secretar~, State Flood Control Board, various estimates of schemes and surveys 
and inve;ligations which they considered urgent in advance of submission of the 
Final Report. These were forwarded by the Secretary of the Committee for 
sanction and implementation. This was necessary to facilitate Government's 
taking up certain works without delay while the Committee was still in session. 
A list of such estimates is given below : 

Serial 
No. 

Name of Scheme 

Tollygunge-P.tnch1nnagram Drainage scheme 

2 Hydrological observation in South and South-Wet Bengal 

3 Aeri:tl Con1our Survey in parts of Munhidabad, HooghJy, Howrah and 
Midnapore districts. 

4 Scht"me Cor Improvement of Deb and Kant a Kha!s 

5 Surveying the rivers and tributarit'l and Khals in Kandi area, district 
Munhidabad. 

G l nvestigation for improvement of Pall\spai Khal, etc , in the district of 
Midnaporc. 

7 Sealdahgong Basin Drainage Scheme. 

8 Model experiment in connection with Kandi Flood Protection Scheme 

9 Survey of Kangsabati river 

10 Surveying the riven in Trans-Damodar area 

11 Surveying the river Ajoy from Railway bridge at Pandabeswar to it• 
outfall at Katwa 

12 Bamunia-Daudpur Drainage Scheme 

l!stimated 
cost in 

Rupees 

29)5,0CO 

7,03 325 

7,98,500 

25,00,000 

24,852 

4,012 

1)1, 9,000 

1,37,000 

19,800 

26.143 

11,~50 

1,49,432 

13 Hydrological observations and riv. r survey in conneclion with improvement 1,86,000 
of river Rupnarayan. 

• 
14 Survey and investigation for improvement or Kaliaghye and Rasulpur 1,52,000 

riven. 

15 Model experiments for study of flood problems in Trans-Damodar arC'a 

16 Model experiments for improvement or the R upnarayan 

17 Model experiments for study of flood problems in the Kaliaghye Basin 

18 Scheme for survey and Hydrological observa•ion in the Khari river 

19 Survey and Hydrological observation on the River Darakcswar in con .. 
nection with the proposed con,truction of dam or small check dams 
across the said river. 

20 Survey and Hydrological Observations in connection with the Pagla~ 
Bansloi Drainage SchC'me.. 

21 Survey and invest~ation in Dulld~ B!ISin ... 

4,62,250 

3,42,400 

3,11,000 

28,610 

1,52,000 0 

48,000 

23,000 



CHAPTER 2 

Drainage Indices for Design of Disposal Works 
2.1. In order that the drainage works function efficiently they have to be 

designed for the correct quantity of water they have to dispose off. This is 
done by adopting a suitable depth of water over the whole of the area which 
must be drained off during 24 hours. This depth is known as drainge index. 
No formula for its accurate calculation has yet been evolved. Several 
empirical formulae are in use, one in common use in Bengal is Dicken's which 
gives the peak quantity of water to be drained as equal to C.A. 3/4, where C 
is a variable constant and A is the area in square miles. The choice of value 
of C is very wide and depends on a number of factors all of which cannot be 
correctly evaluated. Experience, therefore, plays an important role in the 
choice of the figure. In the part of West Bengal under review, Dicken's or 
similar formulae are being used for the steeper areas. But in some areas even 
there and in the coastal areas, the structures have been designed for discharges 
based on drainage indices ranging from }" to ~" less 25 per cent. in scme 
cases while in some others l" to I" had been adopted. 1 he Committee, 
therefore, considered it necessary to go into this question in detail and recom· 
mend figures based on integration of the factors which govern the indices. 
These, in main, are -

(a) The size of the area to be drained. 
(b) Soil cover and the nature of the soil of the area. 
(c) The topography of the area. 
(d) Rainfall and ram fall patterns over the area. 

2.1.1. As regards (a) it is obvious that greater the area the smaller the 
index need be. For smaller areas a larger index is necessary in order to provide 
for its quicker drainage. 

2.1.2. The -eff~cts of (b) will be variable. If the area bas a vegetative 
cover, the run-off will be less and gradual. But if the S(lil is bare the precipita· 
tion after wetting the surface would tend to flow comparatively quickly along 
the slope of the ground and if this is steep erosion of soil would also take pla<;e. 

2.1.3. Vegetative cover can be of various kinds. From the data which is 
available from the _Forest Department in appears that within the area under 
review, broadly speaking, there are forests of two distinct types, namely, tidal 
forests and dry sal forests. The tidal forests are mostly located in the Sundar· 
bans area of the 24-Parganas distr.ct and are managed as reserve forests. The 
second type of forests are to be found in the western part of the area in Purulia 
district and parts of Birbhum, Bankura and Midnapore districts. These forests 
have recently been acquired by Government and are in a bad state of denuda· 
tion. The forests in the Sundarban area are reserve forests while practically all 
the forests in the western area are protected State forests. A large portion of the 
remaining area, comprising cultivated area, homestead, villages, towns, tanks 
and fallow lands gets inundated during floods and suffers damages. To minimise 
this d:~.mage efficient drainage works are necessary. The drainage index 
therefore, so far as this particular factor is concerned would need no change in 
such areas. 

2.1.4. A study of the soil m:1p of the area under review, as furnished by 
the Agriculture Directorate, reveals that the following types of soil groups and 
series occur :-

(i) Coastal saline, and saline alkali. non-saline and degraded alkali 
soils. 



(il) Oanga riverine soil including lowlands, flatlands and uplands. 
(iii) Damodar-Cossye riverine, flatlands and uplands ofVindhya group. 
(iv) Laterite and Red soil. · 

Types (i) and (ii) would tend to absorb some of the precipitation and the run-off 
will commence only after the soil gets saturated. In the cases of (iii) and (iv) 
there will be a little loss to begin with on account of evaporation but then the 
entire precipitation would tend to run-off. 

2.1.5. Topography will have similar effect on the run-off. Steep slopes 
would tend to speed up the flow while flatter slopes will delay the process 
although it will be prolonged. · · 

2.1.6. From a study of the topo-sheets it is seen that the ground levels in 
the area under review vary from a few feet above mean sea level in the costal 
area in the south to the elevation 70 feet in northern Murshidabad district near 
the Ganges on the north, and to elevation 2,000 feet in Purulia on the west. 
So that rates of run-off will be different and will depend on the location of the 
area •. 

2.1.7. The whole area under review can be divided into different ranges 
as below: 

(1) Flat area with practically no slope. 
(2) Areas having an average slope of 2' per mile. 
(3) Areas having an average slope of 4' per mile. 
(4) Areas having an average slope of 6' per mile. 
(5) Areas having an average slope of 10' per mile. 
(6) Areas having an average slope of 15' per mile. 
(7) Areas having an average slope of 20' per mile and above. 

These are shown in the index map (Appendix 4). 

2.1.8. In general terms, therefore, the area, to be dealt with are of two 
classes-the fiat tract of Deltaic land and the rest of the area. 

2.1.9. The southern parts of the district of 24-Parganas, Howrah and also 
the eastern part of the Midnapore district come within the first block (flat tract 
of deltaic land). This tract of land built up by the tides has no steady slope 
in any particular direction although there are shallow pockets here and there. 
Practically the whole of this area is embanked. The cultivated area in this 
tract is normally bonded (ails) and the run-off is usually arrested on the parti
cular land concerned unless drained by drainage channels and/or sluices. 
E.tccpt in a few cases these lands do not get much water from upland areas 
which normally drain through the main streams or rivers which have marginal 
embankments on their banks. 

2.1.10. In the rest of the area, the slope varies from a couple of feet per 
mile to well over 20' per mile and above even excluding the hilly zones where 
the slope of the ground is very much mort. Hence, the basin effect is absent 
in all such areas. 

2.1.ll. As reguds rainfall, its intensity, distribution and duration will all 
h.ave . different and cumulative effects on drainage of the precipitation on any 
gtVeD area. 



~.1. 12, Exhaustive and voluminous data in this. respect available with the 
Meteorological Department at Calcutta were studied and were of great assis
tance in the consideration of the problem. The general rainfall distribution, 
intensity, duration over the different districts of Gangetic West Bengal in 
association with the passage of cyclonic storm and depressions were brought 
out and considered in this context. From a study of the distribution of the 
rainfall over different districts of Gangetic West Bengal in association with a 
few major storms and also taking into account the general climatology of the 
area, the ten districts under reference could be grouped into three different 
zones, namely :-

Zone 1 : Coastal area comprising of 24-Parganas, Midnapore, Howrah and 
Hooghly districts. 

Zone II : Districts of Murshidabad, Birbhutn, Bankura, Burdwa!l and 
Nadia. 

Zone Ill : Extreme western district of Purulia adjoining the Cbhotanagpur 
plateau. 

2.1.13. Average rainfall during June to October: 

The major portion of the run-off in the area occurs during S months of the 
year from June to October during which the South-West monsoon is predomi
nant. The district average rainfall during June to October based on 60 years' 
data in the ten districts of West Bengal are given in Table below : 

TABLE 

Statement showing district average rainfall in Gangetic West Bengal during 
June to October 

Zone. District. 
Average rainfall in inches. 

To1al June. July. August. Scpl<m- Octuber (inche•). 
bc:r. 

I. : 24-Parganas 11•49. 1372 13'13 940 +98 52•72 

Midnapur 1043 12 94 1265 8"23 4·97 49•22 

Howrah 11•83 13·50 12·97 8·58 4•39 51•27 

Hooghly 9·e8 11•57 12 36 854 3•78 46•13 

II. Munhidabad ... 9'65 10•75 10·78 8·70 3•52 43•40 

Birbhum 8•92 11•29 11 03 7•75 3• .. 8 42•17 

Bankura 8·84 12·23 12·31 7•02 309 43'49 

Burdwan 9'94 11•43 11·40 7 78 3•51 44•06 

Nadia 9'74 10·20 10·36 7 91 3•83 42•04 

lll. Purulia 8•51 _12·1 7 12·54 7'80 3•17 44•19 

2.1.14 It would be seen from tbe above that the total normal rainfall 
during this period in Zone 1 rallges from 46" to S3" while that in Zone ll and 
Zone Ill, i. e., in tbe interior, it is slightly less. ranging from 42" to 44". 



2.1.15. Pattern of rainfall associated with Storms and Depressions. 

The heavy rainfall over the Gangetic West Bengal which lead~ to flood 
conditions is generally associated with pas~age of storms or depress1ons from 
the Bay of Bengal into the interior of the country during the monsoon and 
post-monsoon months (June to November). The depressions during the 
monsoon season, which form in the North Bay of Bengal, cross North Orissa
West Bengal coast and move West North Westwards. The areas on both sides 
of depression track recieve precipitation with comparatively heavier rainfall 
o;curring in the south-west sector of the depression. The storms or depres
sions tend to weaken after they cross the coast and move inland. The coastal 
districts of 24-Parganas, Midnapore, Howrah and Hooghly, which lie fairly 
close to storm tracks, are therefore, liable to receive more rainfall than the 
interior <listricts. In . the post-monsoon season (October and November), 
however, the storms and depressions originate in the Central and South Bay 
of Bengal and move in different directions. A few of these post-monsoon 
storms approach the Gangetic West Bengal and cause heavy precipitation in 
the area. 

2.1.16. As regards the sequence of occurrence of rainfall, it may be said 
that strom rainfall begins earlier in Zone I, and extends later in Zone I! and 
Zone III. The extension of heavy rain from the coastal area into the interior 
districts sometimes involves a tim: of one day or so. However, it depends on 
the rate of movement of the strom or depression and its other characteristics. 
It may be m~ntioned in this connection that cyclones or depressions from Bay 
of Bengal which affect Gangetic West Bengal, almost invariably cause heavy 
rains in the coastal b~lt (24-Parganas, Midnapore, Howrah and Hooghly), 
whereas among the interior districts, some districts get heavy rains from 
individual storms or depressions while other districts get lesser rainfall depend
ing on track of the storm or depression and its other characteristics. 

2.1.17. It has been seen that on many storm occasions, the comparatively 
flat low lying areas of the coastal districts of West Bengal get submerged by 
the local rainfall with the first incidence of storm precipitation. This flooding 
is follo'N~d and accentuated by the run-off from the hig!1er areas. The flooding 
is further accentuated due to progressive deterioration of the drainage channels 
and{or breach in the marginal embankments. This, therefore, constitutes an 
additional factor to be borne in mind about the coastal areas in the fixation of 
drainage index. 

2.1.18. Duration of ·heavy rain and total rainfall associated with Storms 
and Depressions : 

Analysis of rainfall during a few major storms followed by floods show that 
rainfall exceeding I" a day gen~rally occurs on 3 or 4 consecutive days and 
only in a few cases on 5 days. Of these rain-storm periods more concentrated 
rainfall generally occurs in the middle of the spell. A study of the storm and 
rainfall indicates that total rainfall in Zones 1 and 1! is of the order of 7" or 8" 
in 3-day storm period and about 9" to 10" in 4-day storm period with extreme 
maximum of 15". In Zone 111 (Purulia district) the total rainfall is about 4" 
for 3-day storm and 6" for 4-day storm with extreme maximum of 7'". 

2.1.19. Maximum rainfall in 24 hours during Storm Period: 
The maximum district average of rainfall that occurred in 24 hours in 

cases of a fo;_w_storms studied ind!cates that in both Zones I and U the average 
ex ~ceded 4 m three out of e1ght cases w1th extreme maximum of 8" to 
I~"- In Zone Ill,. howc.ver, only i~ _I out ot eight cases 24-hour maximum 
ramfall exceeded 4 , while on remammg 7 occasions the maximum was Jess 
than 3". 
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2.1.20. It is also evident that Zone I and Zone II are vulnerable to 
equally heavy rains associated with storms and depressions from the Bay of 
Bengal during the monsoon and post-monsoon seasons, the frequency of 
ocoonence of such heavy rains is likely to be slightly more in Zone I (coastal 
belt) than in Zone II (mterior districts) and that on certain occasions the total 
amount of rain may be somewhat heavier in Zone I than in Zone II. In 
Zone III (Purulia district) frequency of heavy rains associated with storms ·or 
depressions and total amount of such heavy rains appear to be appreciably 
less than in Zone I and Zone II. 

2.1.21. Thus if the factor of rainfall pattern only is considered the 
drainage index would have to be so fixed that for Zone I it is slightly higher 
than in Zone II while Zone Ill would require the lowest index of the three. 
But even so the variation will not be very material. 

2.2. Fixation of Drainage Index : 
2.2.1. After consideration of all the factors mentioned above and discus

sion of the points connected with the drainage and run-off from different types 
of catchments it has been finally concluded that, for the area within the pur
view of the Committee, the only important factors which would affect drain
nage and run-off are, the extent of the area and the slope of the country. 

2.2.2. In flat areas normally the water does not flow from field to field 
appreciably and since the crop (paddy) can stand a depth of 10" or 12" a 
storm rainfall of that magnitude (which is usually a very high figure) does not 
cause any harm to the crops. It is, however, necessary that the accumula· 

' tion of rainfall from a heavy storm precipitation is drained ahead of the next 
expected heavy rainfall of smaller magnitude. Taking the reasonable period 
before any such heavy storm precipitation may come to be two weeks or so, 
it would be sufficient if accumulation of 10" or 12" rainfall could be drained 
during the said intervening period. This may be possible if a drainage index 
of i" in 24 hours is adopted. Accordingly the Committee recommends adop
tion of this figure of run-off as a general rule in the deltaic rural areas of 
West Bengal. Of course there may be special case where the rainfall may be 
abnormally higher in whie.h case the drainage index may have to be increased 
after special study. For conditions experienced in 1959 floods when the outfall 
levels ruled much higher than the average high and low water levels, drainage 
index even now recommended will not be sufficient, but adoption of a higher 
index to provide for such conditions which occur only once in a while, is not 
necessary as the works in that case will become costly and uneconomcal. 

2.2.3. For steep zones the precipitaion cannot be retained on the field 
except for a few inches (specially where fields are not terraced) as the same 
would flow down to the lower valley in due course, depending mainly on the 
slope of the country. It is felt that it would be reasonably sufficient if the 
drainage indices are fixed in this zone in consideration of the slope. 

2.2.4. For such areas - the usual practice in West Bengal is to adopt 
Dicken's formula or such other similar enveloping curves for assessing the 
run-off. It has, however, been found that such formulae give absurd results 
for very small areas data for which were obviously not taken into consiJera· 
tion in the establishment of the formulae. Suitable modification is, therefore, 
necessary in respect of small area. 

2.2.5. For very small catchments (of the order of a few acres) the preci
pitation may come down very quickly to the drainage line owing to the short 
distance to be travelled. For these, the run-off may, therefore, be taken as 
proportional to the catchment area for the same intensity of precipitation. 
Where the ground is steep the run-off from the percipitation comes fairlf 
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quickly to the drainage tine and also as heavy rain may continue fo~ hours 
together a time may come when the run-off from such small areas m sucb 
steep zones is almost equal to the precipitation itself. 

2.2.6. On this basis a maximum run-off of l" per hour is reasonabl~ !n 
such cases considering that a rainfall of about 3" or so may take place w1thm 
a period of three )lours or so. This figure of 3" in 3 hours has been assumed 
as a reasonable approximation for heavy rain. Where actual observations 
justify or conditions warrant, a higher figure of intensity may be adopted. 
or course in flatter tract the absorption factor on the land itself being higher, 
the peak run-off will·be less than that in steeper zones. Thus a lower run-off 
should be adopted for flatter areas. After studying these factors different 
run-off varying from I" to 0.3" per hour have been fixed for such areas. It 
was considered desirable that Dicken's formula be applied with suitable 
coefficients ranging from 100 to 1,800 depending on different slopes in the 
catchments measuring from 200 sq. miles and above. For intermediate areas 
the Committee recommends adoption of curves joining the fixed rur.-:>fl 
arrived at from the above, with those obtained from Dicken's curve (using 
suitable coffieient coerresponding to such areas). These are reproduced and 
arpended at the end of this Chapter. It is not claimed; however, that "these 
curves are the final answer. They are ·a good modification of the Dicken's 
curves for assessment of the run-off in respect of smaller areas and should 
give a better guidance to the designers. It is recommended that the results be 
checked with observations and suitable modifications introduced as a result of 
actual experience. It was brought out during discussion that in some cases 
in the D. V. C. area the discharges observed were higher than those obtained 
from the curves. In such cases higher figures. based on actual observations 
should obviously be used and their application extended to other areas answer
ing to like patterns. It has also been pointed out that other formulae in use 
in dilferent parts of the country give much bigger figures of discharge than 
those obtained from the curves. This is true but these figures do not appear 
to have been verified by actual observations. 

2.2.7. The foregoing recommendations are for design of channels. But 
in regard to the design of drainage structures in the flat deltaic tract of country 
as in 24- Parganas district and in the south and eastern part of Midnapore 
district and more particularly for areas likely to be developed, run-off as 
arrived at by calculation on the basis of l" in 24 hours as recommended 
to be adopted above, may be increased by about 25 per cent . .i.e., to 1" in 
24 hours. In regard to the rest of the area the Committee feels that it would 
be sufficient to increase the calculated discharge arrived at on the basis of 
aforesaid curves by 20 per cent. to 10 per cent. depending upon the slope of the 
country. 

2.2.8. Drainage index for Urban and Semi-urban Areas : 
In the urban areas the ru~·off is greater due to built up spaces, pavements· 

and roads, etc. The Committee taking these factors into consi:!eration recom
mends that for urban area the fixation of drainage index should ·be decided 
upon in each case on its own merits. For semi-urban areas a minimum 

, run-off of!~" in 24 hours is recommended. 
2.2.?. The Commi~tee has adopted run-off varying from 3" to 4-i" in 24 

hours m the preparallon of schemes for areas which include suburban and 
reverine municipalities and towns other than the metropolis. In regard to the 
city of Calcutta, some other factors come into play so that adoption of a run-off 
off 6" in 24 hours instead of existing 4" in 24 hours for South Calcutta 
6" in 24 ho~~ for North Calcu~ta as bas _been ad~pted for the existing 
system, and 4 m 24 hours for Mamktala, Coss1pur-Chitpur and Tangra areas 
are recommended. 
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CHAPTER 3 

Remedial Measures and Schemes for Flood 
Prevention 

3. 1. In Chapter V of the Preliminary Report the area affected by the floods 
of 1959 was dealt with region-wise. The regions are shown in the table below 
where the total area, the area affected by floods, etc., are all given:-

Flood. 
Region Description of region. Total 1959 Sub-regions Area affected 

No. area flooded in sq. area 
in sq. area miles. in sq. 
miles in sq mile~. 

milca 
2 3 4 5 6 7 

I East of Bhagirathi river 8,327 1727•31 (A) Munhidabad 1,150 476 
district (Pari). 

(B) Nadia district 1,500 so~ 
!part) 

(C) 24-Parganas 5,629 941 
district. 

(D) Calcutta 48 10•31 
Municipal area (in 
and Panchann• unscwcred 
agram·Boinch• areas 
tala areas). only,) 

II West ofBhagirathi river. 2.350 702 (A) Bagmari· 250 72 
Area on the north of Bansloi-Pagla 
Ajoy Basin Basin. 

(B) Mayuraksbi 2,100 630 
Basin including 
Kandiarea. 

III Burdwan area excluding 2,505 600 (A) Katwa-Purba- 100 70 
TranswDamodar area, thali-Kalna ar.,, 
but including a por- (B) Banka-Kbari 955 280 
tion of Birbhum dist- Basin. 
rict within Ajoy Basin. (C) Bebula·Gangur 270 70 

Basin. 
(D) Ajoy-Kumar 

Baa in 
1,180 180 

IV Howrab - Hooghly area 
excluding Trans-

1,107 440 (A) Gbca-Kunti 470 49 
Basin. 

Damodar area, (B) Rest or the 
district. 

637 391 

v Damodar Basin (n:clu- I,172 The river and parta 1,172 ding Region VI). oC Burdwan-Ban-
kura and Purulia 
districu. 

VI Trans-Damodar area ... 965 625 (A) Upper Trans-
Damodar area 

300 150 

(Raina-Kbanda.-
ghosb area). 

VII Midnapore district 5,233 274 (B) Lowcr-Trana-
Damcdar a.ea 

665 475 

(A) Daspurt rca 120 40 
(B) Ren or Midna- 5,33 234 

Vlli The upper a~ in the 4,101 
pore district. 

Purulia and Bankura Upper areas in 4,100 districts. Puru1ia and Ban-
kura diotrictl, 

3 
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f ··~ -1 • ' I, I f " 3.2. 'Thd nolid · amelibrative measures haVe! 'to ·have for their· rum either 
reduction of the run-off or proper. and speedy disposal of the run-o!f or !Joth. 
For such disposals it is necessary that the drainage channels be maintamed tn an 
efficient condition. In most cases where unnatural interference in their regime 
does not take place little or no work is required to maintain the ch1nnels in good 
condition. This unfortunately is not the case with channels in the area in West 
Bengal under the purview of the Committee. 'To some extent this is due to 
natural causes but the greatest damage has been done by human neglect. 
Denudation of forest cover and unscientific land uses in the catchment of the 
rivers have resulted in greater run-off and heavy loads of· detritus. ·Owing to 
pressure of population, there has been considerable encroachment in the flood 
plains both for habitation as well as for agiculture so that when the floods occur 
damages to both life and property are great. Demands for protection result 
in 'construction of marginal and circuit embarlkments which ·by reducing the 
capacity of the channels make matters worse. The remedial measures have 
therefore obviously to aim at eliininating or at any rate1essening·of these evils. 
In ,paragraph ~.3 of the Preliminary Report it was recommended that the laws 
controlling construction of embankments along and across the channels b~ 
re-examined and altered if necessary to ensure their proper observance. The 
Co.mmittee recommends that this action brooks no delay and should be taken 
up as early as possible. Similarly maintenance and upkeep of drainage channels, 
sluices in embankments should be the responsibility of the expert agency of the 
State •.Government, i.e., the Irrigation and Waterways Directorate instead of 
being divided amongst various departments as is the case now. 

~3.3. It is-understood that the queStion of r'eten~io!\ '.pr other~ise' 6f sb'm~ 
of the ex-zamindary embankments along the channels was, .. referred to the 
Revenue ~partment but no decision in the matter has yet been intimated. It 
is suggested that this ·question be entrusted to the Irrigation and Waterways 
Directorate urgently with the direction that as a matter of principle embankm!nts 
along rivers .and channels in lower Bengal are harmful and should.b! discouraged 
wherever possible. They should only be retained where indispensably required. 

i' .• 

3.4. The next long-term ameliorative measures common to all ·regions are 
that of providing vegetati've cover 'in the upper catchments which are at present 
denuded, and ~ntroduction of more scientific land uses in the middle and lower 
areas. In the case of upper catchments co-operation of Government of bordering 
States will be urgently and indispensibly necessary as almost all the rivers in 
the area originate and flow through· those States 1before'they ent~r. ·th·e. State' 'of 
W~st BengeL From the estimates for these works prep11red for the portions 
of the areas lying within the State of West Bengal it is quite clear that the 
expenditure to be incurred in these work will be remunerative. The Committee 
therefore ate I sure that . the Government of borde~ing 'Stat~s wo,illd b~ willing to 
co-operate in this ,matter. The necessity and importance of maintaining ade
quate forest cover and adopting proper measures for soil conservation works 
can hardly be over-emphasised. 

I ·· ·• " • · ·'; .... ·I I • 

3.5. For portions· in West Bengal brief descriptions of the works and out
lay cont~mp!ated will ap~ear under the schem~s in the respective regions being 
dealt With m the followmg chapters. The sml conservation measures envisage 
treatment of sheet eroded areas and g~Ir es .. In tlie sheet eroded areas, the digging 
of cattle pro?f trenches followed by mtensiVe aforestation and in the gully areas 
the c<?nstruct~on of extensiVe number of check-dams and diversion channels, gully 
plu~gmg, easmg ~f slopes, ~upplemented by_ chutes, drops, inlet and catch water 
drams and plantmg of sotl bmders are bemg provided. These measures would 
lead to reduction in silt charges of the various river systems and reduction of 
run-off from the upper catchments as well as prevention of washing away of the 
fertile top soil. . 
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3.6. Initiation of soil conservation- work on waste. and.agriculturallands 
under private ownership is not possible ·without the consent of the owners. 
Moreover, even if such wcrks are undertaken with their consent the effort will 
not produce the desired results unless follow.up. is ensured., As the work is of 
importance for the benefit of the community as.a whole·including the owners, 
it is·desirable to have necessary powers for enforcing the conservation, measures. 
For this purpose, the -Committee recommends enactment of. nl:!=essary legislation 
as early as possible. It is understood 'that this is being sought to. be done in 
the neighbouring States.· . ,. , . 

- 1 . - • ; ' 

3. 1.. The· Committee is aware _of an. apprehension that · soil conservation 
work in the upper catchments, would preYent or at any rate consid~rably reduce 
the flow of sand i.n the.tiver be,:l.in adequate _guantities Jo~ stowing _h;t ~ll J;llines .. 
The coal mines at present are dependent on this material for the purpose. J n 
a discussion held at .Calcutta bn 20th"March l9&2·where ·the Chairman;i West 
B~n·gal Flood Enquiry Committee, . 1959,1 and: the 'representatives. of the 'C.W.· 
and P.C., Geological Survey 'of India, Indian Buteau of Mines,. Naticnal• .Coal 
Development Corporation, Damodar Valley Corporation, ·Forests, Irrigation and 
Revenue Departments of Government 6f Bihar and' Directorates of·Forests and 
Irrigation '(Ffobd 'Control)',·-Government of'' West Bengal, •were"present :(vide 
proceedings given in--· Appendix· 5)-it emerged tbat·the requirement of, stowing 
material- for the.coal mines -according-to • the present planned.productioo_;will 
b: very many times · more ·--than the- availability of river sand even under tbQ 
present conditions of abnormal soil erosion. The el!isting stocks in the v~ripus 
regions' of the -rivers in the -mining '-areas. together with future yields are no~ 
likely to last many years and the mining industry will have to. look for alternative 
source of sand ·and{ or alternative material for stowing .purposes .• -consequently 
it was -felt ·that· soil conservation measures recommended to be undertaken will 
not alter the position of supply of stowing. material for the mining ,industry 
materially. Besides the time -required to complete the conservation_ works in 
the entire area• and the" resulting effect- of the reducing the production <1nd ~ow 
of sand will be fairly long. so ~hat the. mining:industry.:will .. no:t b_e .adversely: 
affected in the ncar· future< and will-have-ample. time-~within,vdlicQ tQ,p\an,and, 
execute alternatives. - 1.;; o. , . · 1 

.. . -~ .. L• • . . . . _ .. ·· . -· · • 
3.8.. The Committee understands that. the work of soil ·conservation is being 

done in the State ,of West .Bengal under' three. differ'erit Directorates, namely, 
Forests, Agricultu_re and Irrigation and Waterways -(Flood Control Wing). The 
result is that the works are being done wiihout proper co-brdination and planning. 
The line of approach to the solution ·ofthe problem by the· different ·Directorates 
might differ to s·ome extent, 'with the result ·that·due to .lack of expert guidance 
and trained personnel,- the- desired -objective is not attained with·in a reasonable 
time and available •and· allotted funds .are .• not fully and adequately utilised, 
The Committee, therefore, recommends. that. it .is indispensably necess11ry tq 
establish a separate Soil Conservation Organisation, preferably a Soil Conserva
tion Directorate immediately under the proposed Soil Conservation Board· setting 
up of which is understood to be under contemplation. This Soil Conservation 
Directorate should comprise of officers from the three aforemen!joned ,Depart" 
m~nts and be given charge of execution of_ all Soil C'!nservatido work!!~~ th~ 
State and thus ensure unified and at the same t1me co-ordmated efforL · · 

. . . - ··- . 
, r , . 

3.9. Remedial measures for- the deteriorated ''rivers and ·channeh which 
have to dispose of run-off from the upper· catchment and precipitation from the 
locality, speedily and efficiently, in order to prevent congestion of wate~, or in 
other words. floods in the area can take various forms. By resectioning some 
channels including remodelling structures on and along them, silt clearance by 
dredging. and by river training _works_ their disc~arging capacities ca~ ~ enlarged 
and restored. The fatter teqwres to 6e very carefully planned and m Important 
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cilses, trled in models before they can be adopted in prota~types as such works 
are generally expensive and the expenditure can be infructuous unless all possible 
factors have been taken into account while designing. The only method of check
ing this by trying the ideas in models which in recent years have been so well 
perfected that almost correct results become obtainable. But naturally for con
struction of such models accurate data such as detailed sections and bank lines 
of the channels, topogrJphy of the areas abounding them as well as hydrological 
data along them are necessary. Unfortunately these in the cases of such import
ant rivers and channels as the Bhagirathi, the Babla, the Ajoy, the Tolly's Nullah, 
the Rupnarayan, the Kangsabati, the Kaliaghye, etc., are not available. They 
have also to be available over fairly long periods in order to be of use for 
preparing ameliorative schemes and also to prove the models before they can be 
utilised for the purpose of predicting results from projected designs. 

3.10. For the above mentioned reason the Committee approved an estimate 
for 'Hydrological Observations in flood affected parts of South and South-West 
Bengal' amounting to Rs. 7.031akh (vide Appendix 6). The estimate provides 
for gauge, silt and discharge observations for varying periods at 23 sites where 
such data were wanting. It also provides for taking cross-sections of rivers at 
certain observation sites. This was sent to the Secretary, State Flood Control 
Board and was sanctioned and the necessary work is in hand. 

3.11. Similarly aerial survey in the flood affected areas of parts of Howrah, 
Hooghly, Midnapore and Murshidabad districts were considered necessary as 
up to date maps showing the general configuration of the country and contours 
were not available, and in the case of Kandi area, those that were available were 
very old and did not indicate the changes of river courses and effects of siltations 
of the rivers "beets" and low-lying areas and putting up of embankments and 
"gher" bunds. The Committee therefore decided that aerial photography and 
survey of this area should be got done through Survey of India authorities to 
have the latest factual and pictorial respresentation of the area affected by floods 
of 1959. The Committee approved an estimate of "Aerial Survey in flood 
affected areas of the districts of Murshidabad, Midnapore, Hooghly, Howrah, etc. 
of West Bengal" amounting toRs. 7.98 lakhs (vide Appendix 7). This estimate 
provides for-

~i) aerial photograph on 2" to one mile scale and making enlargements 
therefrom for preparation of 4" scale photo mosaics which would 
enable easier identification of the rivers, important drainage 
channels, heels low-lying areas and other important objects, 

(ii) running level lines covering the area on grid system at fixed intervals 
and superimposing the spot levels so obtained on the photo mosaics, 

(iii) ground survey and interpolated contouring as necessary. 
This estimate was sent to the Secretary, State Flood Control Board, and sanc
tioned and the necessary work is now in progress. 

3.'12. Estimates for collections of other hydrological and topographical data 
and for model experiments were recommended in the various intermediary 
recommendations made from time to time to the Secretary, Flood Control 
Board, Government of West Bengal. While it is satisfactory that at least some of 
the estimates covering the collection of these have been sanctioned and hydrologi
cal observations and surveys have been taken up, the Committee stresses that the 
other estimates recommended by it shoulo soon be likewise administratively 
approved so that there is no avoidable delay in starting observations and surveys 
in the channels concerned and taking up model studies. It should be realised 

-that the later they are started, the later will be possible solution available. 
The other method~ of imp.roving the condition of.the channels in each region have 
been. worked .out 10 .suffic1ent de~ll_. AI~ that will be required will be to prepare 
detailed workiD& estimates when 1t IS dec1ded to take up the particular project. 



3.13. Another common catastrophy which affiicts the lower districts is th~ 
submergence of a large number of villages. Those affected in the districts of 
Midnapore, Howrah, Hooghly, Burdwan and Nadia totalled 97 in 1959. The 
number and names of such villages together with other particulars in the districts 
of 24-Parganas and Murshidabad were not received from the District Magistrates 
concerned though requested for. In normal years no damage is generally 
experienced, but during heavy floods heavy toll is taken in loss of cattle, crop 
and houses and at times in human life. There can be no remedy against sub
mergence of low-lying cultivated areas except putting ring bunds round them. 
This will create a lot of complications making the remedy worse than the trouble 
itself. For that purpose the villages have been divided into three categories, 
namely, small villages where there are no pucca buildings, comparatively larger 
villages with some pucca buildings, and very large villages providing more ameni
ties f<'r community life. 1 he Committee recommends that in the case of the first 
category the whole village should be raised I' 6" above the highest flood level. 
The earth for raising the site should be dug out of land to be acquired from 
public funds but reconstruction and remodelling of huts and houses on raised 
site should be done by the villagers themselves. It might be necessary to kgis
Jate for powers to raise the existing holdings to the desired level. 

3.14. In the case of the second variety, a raised earthen platform of sufficient 
dimensions with the top 3' above the highest flood level, should be provided 
which ordinarily should be utilised for some community purpose such as School, 
dispensary or place of congregations, etc. But during times of heavy floods 
this should be available for shifting the village populace as well as the cattle. 
Type designs and rough estimates for both have beeu worked out. These are 
appended at Appedix 8. The total cost of dealing with the 97 villages will be 
approximately Rs. 86.50 lakhs. 

3.15. In the case of very large villages, he. wever, no bard and fast types 
can be evolved. Each case will have to be dealt with on its merits. In certain 
cases it might be necessary to permit ring bunds round the populated areas with 
pumping arrangements to drain out the precipitation w;thin the bunded area. 

3. 16. The Committee also recommends that where new public buildings are 
planned to be constructed in the villages in future. they should be built with 
plinths well above the high flood level so that in emergency such buildings 
could be used as shelters by the villagers. -
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CHAPTER 4 

Region i, East of the Bhagirathi-Murshidabad 

and Nadia Districts 
4.1. Area: 
The area east of River Bhagirathi-Hooghy in Murshidabad and Nadia 

districts measuring 2,650 sq, miles is bounded by the river Bhagirathi on the 
west, by the Ganges on the north, by the rivers Mathabhanga and Ichhamati on 
the east and the northern district boundary of 24-Paraganas on the south. 

4.2. Rivers and Drainage Channels: 

The main drainage outfall is the Bhagirathi. The Jalangi, the Bhairab, the 
Churni the Mathabhanga and the lchhamati are the important rivers traversing 
the arc~ and are fed by the Ganga spill during floods. There are also a few 
local drainage channels such as the Gobra NaJa, the Suti Nadi, the Khana Khal, 
etc. 

4.3. Problem: 

4.3.1. The problem of Nadia and Murshidabad districts are more or less 
similar. Before the avulsion of the Ganga into the Padma, there were several 
active rivers in this region like the Bhagirathi, the Bhairab, etc., which used to 
flow south-easterly and were the main delta builders. The rivers and the adjoin· 
ing tract of the land used to be frequently flushed by flood spills. The Bhairab 
was one of the most active delta builders and had quite a number of spill channels. 
After the avulsion of the Ganga into the Padma resulting in reduction and almost 
cutting off of headwater supplies, the lower reaches of these rivers got silted 
up by tidal action, New water courses like the Jalangi the Mathabhanga and the 
Churni later developed flowing in a south-westerly direction. These also have 
deteriorated. All old river courses have turned into moribund rivers and the low 
depressions have formed into "beel" areas. 

4.3.2. The water levels in the main drainage carrier channels, i.e., the 
Bhagirathi, the Jalangi, etc., rul~ higher than the adjoining country-side during 
floods and thus such areas remam submerged due to accumulation of rain water 
and/or spill from rivers. Further due to deteriorated condition of the ·inner 
drainage channels and main rivers, the post-monsoon drainage is also very 
slow. A detailed description of the conditions ruling in these important rivers 
immediately preceding and during 1959 floods has been given in para. 3.6 of 
the Preliminary Report. 

4.4. Proposed Remedial Measures: 

4.4.1. Improvement of the Bhagirathi: 
' 

4.4.1.1. The first and foremost remedial measure proposed for this region 
is the improvement of the Bhagirathi which is the main drainage artery of this 
area. This river devoid of perennial headwater supplies has been deteriorating 
rapidly and its carrying capacity has also become very much limited with the 
result th!J:t drainage congestio_n has !nc~eased: The. river can be improved only 
by restonn~ headwater supplies whtch IS e!lvtsaged m the Ganga Barrage Project, 
The Commtttee therefore recommended thts scheme as one of vital importance 
not only for this region but also for the conservancy of :he river Hooghly in 
its lower reaches. 

• 
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4.4.1.2. Ganga Barrage Project : 
The scheme consists of a barrage across the Ganga at Farakka and another 

one on the Bhagirathi at Jangipur and a feeder canal from Farakka to Jangipur 
with the object of restoring head water supplies to the Bhagirathi-Hooghly. The 
Committee notes with great satisfaction that the execution of the project bas 
since commenced and is expected to be pushed on with vigour. . 

4.4.1. 3. River Training and P_rotection of Bhagirathi-Hooghly : 
Along with the construction of the barrages and control of head water supply 

as envisaged under above mentioned project, the Committee recommends that 
suitable resectioning of the river Bhagirathi along with necessary training and 
protection works should be undertaken so that these may link up with the 
construction of the Ganga Barrage Project. 

4.4.1.4. Control of Floods in the Western Tributaries of the Bbagiratbi : 
The western tributaries of the Bhagirathi bring in considerable volumes of 

sand and water adversely affecting the regime of the river. So the Committee 
recommends control of floods in these tributaries ; specially the Ajoy, which has 
no retention basins is urgently called for. · 

4.1.1.5. Soil Conservation and Afforestation in the Catchments or the 
Western Tributaries : -

The Committee further recommends immediate implementation of soil con
servation and afforestation schemes in the catchments of western tributaries of 
the Bhagirathi so that silt entry into the Bhagirathi may be reduced as far as 
possible. This will also help in reducing run-off to some extent and thus inten
sity of flood will be lessened. 

. 4.4.2. Improvement or Drainage Congestion in Nadia and Mursbidabd 
districts : 

_4.4.2.1. Kalantar, Pagla Cbandi Daba and other Beel Areas: 
A few depressions or low pockets exist on the right bank of the Jalangi 

locally known as Kalantar area and Salmari Beels in Murshidabad district and 
Pagla Chandi Daha, Bee! Kumari, etc., in Nadia district. Similar depressions 
exist between the Jalangi and the Churni and the Ganga.Jamuna. All these 
low pockets remain water-Jogged or submerged during the monsoon when 
the levels on the outfall rivers rule higher. Most of the heels are disconnected 
from the local drainage channels in the area. The existing drainage channels 
are also partially silted up. The Committee recommends the resectioning of the 
existing important drainage channels of this area and excavation of some new 
cuts, where feasible, connecting the low beel areas to suitable points of the 
drainage channels. 

4.4.2.2. Re-excavation of Kbana and Nutan Kbals : 

The drainage congestion in the basin area of about 120 sq. miles in police
stations Kaligunj and Nakashipara in Nadia district may be reduced by 
re-excavation of the Khana Khal from Pagla Chandi Daha to river Jalangi as 
well as of the Nutan Khal. The drainage congestion in the low depression 
extending right from Kaligunj near Plassey up to the Jalangi via Pagla Chandi 

. Daha, Khana Khal, etc., and several other isolated heels may be attributed to 
(a) spill from the Jalangi, (b) accumulation of rain water in the depressions due 
to high level ruling in Jalangi, (c) very slow drainage owing to deteriorated 
condition of the local drainage channels, (d) spill from Bbagiratbi during high 
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floods. The approach to the solution of this problems would be the re-excavation 
of the Khana Khal and the Nutan Khal with sluices at outfall if necessary and 
excavation of new cuts to connect the heels for drainage. The Bhagirathi spill 
may have to be excluded by strengthening and raising the embankments there. 
Since sufficient data are not available survey and hydrological observations in 
this area are required to be done. The preparation of the detailed scheme will 
be possible only after collection of necessary data. 

4.4. 3. Flood Flushing Scheme between the Bhagiratbi and the J alangi : 
4.4.3.1. In the Murshidabad and Nadia districts above the confluence of 

the river Jalangi with the Bhagirathi a number of channels have lost their head 
water supplies. Improvement of these channels will go a long way in 
solving the flood problems of this area. The solution of the problem may lie 
in the flushing of the channels from the Bhagirathi. 

4.4.3.2. The Chhoto Bhairab, Suti and the Bhandar Daha Nadi which 
are now serving as drainage carriers were originally spill channels. They have 
lost their head-water supply being cut-off from the main Ganges river and their 
outfall into Jalangi has become practically silted up due to back water effect of 
Jalangi spill. So the drainage through them is very slow. Consequently, the 
area is dotted with water-logged pockets in the shape of beels which do not have 
proper drainage outlet as they are cut-off from the main drainage channels. 

4.4.3.3. The scheme envisages-

(a) restoration of head-water supply to Suti-Bhandar Daha river, Chhoto 
Bhairab, and 

(b) resectioning and desilting of the existing channels and excavation of 
new cuts as necessary. 

The total basin area that would be served by these drainage channels is about 
373 sq. miles. Resectioning of the existing drainage channels and excavation 
of new cuts with provision of sluices at outfalls for improvement of drainage 
of the basin is essential in any case. The Committee therefore recommended 
that since the ruling levels in the Bhagirathi are likely to change under the post 
Ganga Barrage conditions, the flushing-cum-drainage scheme in the area should 
be drawn up in consultation with the Ganga Barrage authorities. In case the 
flushing from the Bhagirathi is not possible the improvement of channels for 
the purpose of drainage must be carried out. 
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CHAPTERS 

Region I, East of the Bhagirathi-
24-Parganas District 

5. 1. Area: 
The 24-Parganas district measuring 5,629 sq. miles is bounded on the south 

-by the Bay of Bengal, on the West by the Hooghly, on the east by the rivers 
1chhamati-Kalindi-Raimongal and on the north by the southern boundary of 
Nadia district. The area can be broadly divided into two parts, the northern 
part of the. district measuring about 2,540 sq. miles traversed by a number of 
moribund rivers which previously used to be the spill channels of the Bhagirathi 
and the southernmost part of the district of 24-Parganas south of the Dampier
Hodges line running from Kulpi on the Hooghly to Haroa on the Kultigong 
and Hasnabad on the Ichhamati, is popularly known as the Sunderbans area. 
The Sunderbans comprise a total area of 3,089 sq. miles out of which about 
1,460 sq. miles have been reclaimed by constructing nearly 2,200 miles 
embankments along the innumerable tidal creeks, channels and rivers criss
crossing the a_rea. Within this area approximately 1,000 sq. miles are under 
cultivation and 190 sq. miles are under fisheries ; the rest comprises foreshore 
land, vegetation and wastes. -

5.1. Rivers and Drainage Channels : 
5.2.1. The main rivers of this area the Hooghly, the Haroa-Kultigong, 

the Matla and the Ichhamati-Kalindi. At the sea-face near the bead of the 
Bay of Bengal the estuary is formed by the rivers Hooghly, Bartala, Saptamukhi 
Thakuran, Matla, Gosaba and Raimongal. All these rivers cut across the 
Sunderbans area. Other important drainage channels traversing this area are 
the Bidyadhari-Peali, the Nowi, the Sunti, the Nona-gong and the Sealdah-gong. 

5..1.1. Tbe River Hooghly : 
Tbe most important river in the area is the Hooghly which is the lower 

reach of the Bhagirathi. The Bhagirathi which once constituted the main 
channel of the Ganga, takes off from the parent stream at a point near Nurpur 
in Murshidadad district. From Nabadwip downwards the channel takes the 
name of the Hooghly. It is joined from the west by the rivers Damodar, the 
Rupnarain. the Haldi and the Rasulpur which bring in drainage from an area 
of about 16,000 sq. miles. On the left bank besides part of the Sunderbans 
area, a belt measuring about 562 sq. miles bugging this bank in the 24-Parganas 
district, drains directly into the river. This area along the Hooghly on the 
north of Calcutta is divided into a number of basins like Kbardah, Ichhapur, 
Bagherkhal and adjoining Municipal areas while south of Calcutta it is divided 
into other basins like Monikhali, Keorapukur, Cburial, Roypur, Kantakhali, 
Falta-Kbola-khali, Mograhat, Hara-Hatugunge and Kulpi. 

5..1.3. The Bidyaclhari-Peali-Matla : 
Near Tribeni about 35 miles above Calcutta, the old river Ganga splits into 

three streams, namely, the Hoogbly, the Jamuna and the Saraswrti. With the 
avulsion of the Ganga eastwards the Jamuna as well as the Saraswati began 
to deteriorate and ultimately died. Tbe Bidyadhari was an important spill 
channel of the river Jamuna and nsed to receive from it considerable upland 
supplies. Tbe Peali takes ofi from the Bidyadhari and falls into the Matla at 
Kultali. The Bidyadbari itself also joins the Matla above Port Canning. The 

4 
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factors responsible for the death ofthe Bidy4dhari have also let't their influence 
on the Peali, the upper reaches of which are already dead and *!' lower reach 
is fast deteriorating. , The Matla similarly used to receive its upland supplies 
through the Bidyadhari, the Peali, the Karatia and the Athrabanki but due to 
their deterioration has in time becQ~ a pJ!reJy tidal river and is deteriorating. 
This system of rivers drains and area of about 278 sq. mites, which is divided 
into four drainage basins, i.e., Sonarpur-Arapanch-Matla, Nagartala, Karatia and 
Lower Peali. · 

5.1.4. The Haroa-Kultigong : 
Another important river of this area is the Haroa Kultigong. It is formed 

by the joining of the Nowi and the Sunti which were the spill channels of the 
now defunct Jamuna. The river flows down into the Raimongat estuary taking 
on its way the drainage from a number of basins through drainage channels, 
principal among which are the Nona-gong and the Sealdah-gong. The Kulti
gong serves also as the outfall of the storm water drainage and sewage from 
the urban area of Calcutta through the Calcutta Corporation Storm-water and 
Dry-weather Flow Channels. The area drained by the Haroa-Kultigong river 
measures about 950 sq. miles. This area has beeii sub-divided into smaller 
basins like Nowi, Sunti, Pashkhally, Nona-gong, Sealdah-gong, Haroa-gong, 
Bagjola-Ghuni-Jatragachhi, Calcutta city and suburbs, Tollygunge-Panchanna
gram, Northern Salt-Lakes area, rural areas adjoining the Storm-Water channels 
and Sankda basin. 

5.2.5. The Ichhamati-Kalindi : 
The easternmost river in this region is the Ichhamati-Kalindi which drains 

into the sea through the Raimongal estuary, The Ichhamati-Kalindi -drains 
about 625 sq. miles of area including Beel-Pakuril4 and the Dantbhanga Ba5ins •. 
. 5.3. Problem : . . . . • · . . . 

. 5.3.1. The rroblen~: o~ the e'ntire ~rea is t~e difficuliy in drainage created by 
vanous factors, the prmc1pal ones bemg-· .' · ' . · · · . ·' ·· 

: -.. • ' 1 • • • • • : - ,: •, ! 
(a) Diminution in the upland supply into the Bhagirathi due to its off-take 

remaii:Iing cut-off from the Ganga during the major portion ()£ the 
year resulting in . the ~eterjoratjon of the entire river system· and 
the drainage channels. . · 1 ' • • · • • • 

' • I • •' • • • ' • ' 

(b) Effect of tidal action on drainage carriers· which worsens the cOndi-
. tion further iii most cases. . · ... · · · · ·. :;-. · " 

. (c) Premature reclamation of spill areas· 'b~ p~tting lip.· of marignal 
. e~ba!lkments along the rivers and drainage channels resulting· in the 

ns~ •!! the levels of the beds and in flood levels affecting drainage 
capacity. . · · . : 

(d) '!h«: general .configu~tion of the greater part of the area is such that 
. It IS only shghtly h1gh~r than the mean sea-level so that rivers' cail 

· · serve the purpose of drainage only during the low tide periods. · 

(e) In S?me cases b~d l~vels in the outfall ~himnels' havingbec~me .higher, 
dramage by gravity 1s not always possible... . . : ,. 1 ·' . ~ 

(f) The area being situated at the· head of the Bay of Bengal is liable to 
. be affected by the first OI_Islau~ht _of the depressions/storm from the 

Bay. (Moreover, fluctuations m tide levels is also more than other 
coastal areas.) . , 

(g) J?uring severe cyclonic storms, tide lockage increases d~e to water-leve;s 
. m outfall channe~s ruling higher and inland areas behin<l tqe 

embankments remBin submerged for longer periods, · · · 



5.3. 2. In the case of the Sunderbans area other additional factors come 
into play. They are-

(a) Premature reclamation of land stopping the raising of land during the 
, process of delta formatio!J. 

; · · (b) .Breaches in weak embankments and their inability to withstand the 
. , . . saline action and wave wash. · 

(o) Insufficient number and capacity of existing . drainage sluices in the 
embankments. · 

.. 5.4. Q,nditlons ruling in main outfall rivers d~ring l959 floods : . 
5.4.1. During abnormal floods of 1959, there was extraordinary heavy rain" ' 

fall in all the river basins drained by the Bhagirathi-Hooghly synchronising with 
the spring-tides. This naturally resulted in acute drainage congestion and the 
Hooghly, level ruled high· for a number of· days submergiug large parts of 
24-Parganas which lie along the lowest reach of the Hooghly. · The ground 
level at certain places in this district being lower than the H.W.L. of Hooghly. 
they were· affected ·for days together, the internal drainage due to local heavy 
rainfall being tide-locked for a long period.· The gauge at· Chitpur reached 
R.L, •18.60 ·against the previous record of R.L. 18.00. The average low water-
level during this period was also far above than in other years. · · · 

· ·5.4.2. Tbe water-level near Diamond Harbour sluice also ruled corre
spondingly higher and submerged the vast tracts of low pockets in the Mograhat 
Basin to depths ranging from 4' to 9'. The maximum water-level in 1959 near 
the outfall of Rajapur Khal was R.L. 16.17 which was much higher than the 
average H. W.L. assumed for ilrainage of the basins. on the eastern bank ot the 
Hooghly. Similarly the high water and low water-levels at Kulti on the Kulti
gong were R.L.+ 12.4 and· R.L.-0.6 against an average of R.L.+9.4 and 
R.L.-2.3. This caused severe drainage congestion in the Calcutta Municipal as 
well as the vast rural areas draining through the Haroa-Kultigong. The Calcutta
Hasnabad-Taki Road was under 5' water and remained submerged for more 
than 20 days causing severe damage. 

3.4.3 The Ichhamati level at Basirhat exceeded R.L. 11.51 and the average 
low water-level in the corresponding w~ek was R. L+ 1.69 against a maximum 
of R.L.+ 10.70 and average low water-level of R.L.-1.09 during 1956 floods. 
These water-levels show that not only the average high water-level in 1959 was 
very high in all the rivers but the average low water-level in 1959 during this 
period was also muc~ high~r than the 3:verage low wate!·leve~ in ot~er years 
and it also synchromsed w1th an excepllonally heavy ramfallm a w1de area. 
The design F.S,L. for drainage of all the adjoining basins had been fixed on 
average tide curves which is much tower than the water-levels attained in 1959 
in all the rivers. This naturally increased the tide lockage assumed and caused 
severe and proton ged drainage congestion. 

·. 5. 5. Measures tei:o.Jillllended for impotving the drainage c!lpacity of 
the Hooghly : 

5.5.1. The conservancy of the river Hooghly, the most important river of 
the area, is of vital importance. The remedial measures in respect of the 
Bhagirathi have been recommended under para 4.4 in the foregoing Chapter. 4. 

5.5.2. In the Port limits. the use of the river as a navigable channel is 
only possible now by heavy dredging of shoals and bars which reform conti
nuously. Dredging is being carried out in the river Hooghly by the Commis
sioners for the Port of Calcutta but the spoil is dumped within the river 
channeL In order to improve the regime o{ the Hooghly and it$ capacity as 



drainage carrier tbe Committee recommends that the materials obtained from 
dredging of shoals and bars should as far as possible be deposited outside the· 
river section. 

5.5.3. A lot of encroachment in the form of ~ltivation and reclamati~n ~f 
the foreshore and berm lands in the river sectt~n has taken place and IS s~lll 
going on. This is very harmful. The Comm1tt~e recommends that effectiVe 
steps should be taken by the Government to stop th1s. 

5.5.4. In the lower reaches on either bank for certain distance. up~lrC!'m 
and downstream of Calcutta, encroachments in the shape of protrudmg Jellies, 
construction ·of other structures and disposal of Industrial waste are taking 
place. The Committee strongly recommends that such encroachments should 
be totally stopped and the solid industrial waste should not be allowed to be 
dumped into the river while the liquid industrial waste should be properly 
treated before it is discharged into the river. 

5.5.5. The proper conservancy of the river at present is entirely dependent 
upon the maintenance of the present tidal inftux.. The Committee ·recommends 
that no new schemes which may result in reduction of this should be ·permitted 
or undertaken. , 

5.5.6. The river Rupnarayan, and the southern branch ()f the Kangsabati 
which combine with the Kaliaghye and form the river Haldi fall into the 
Hooghly. They have also shown signs of deterioration. The Committee is of 
the view that suitable redistribution or regulation of the discharge coming 
down from these principal tributaries with inter-connected basins may go a. 
long way in the improvement of the river Hooghly. How best this can be· 
done can only be ascertained by model studies. Collection of the necessary 
data should be undertaken immediately in order that these studies can be 
commenced early. 

5.6. The Khardah-Basin Drainage Scheme : 
5.6.1. Area : • 
This basin extends over an area of about 12.32 sq. miles out of .which 

nbout 8.25 sq. miles which is· urban in character falls within the Barrack pore· 
(South), Titagarh, Khardah and Panihati Municipalities and the remaining· 
4.07 sq. miles rural in character lies close to those municipal areas. The area 
is bounded on the north by the Ichapore basin, on the west practically by the 
rive~ Hooghl:t, on the ~ast ~Y the Nowi basin and on the south partly by the 
Baruola-Ghum-Jatragacht basm and partly by the Nowi Basin. The basin is served 
by two ch,annels. namely the Khardah ~I and the Talpukur Khal and the 
areas drat~ed by each are 5.99 sq. mtles urban, 2.65 ·sq. miles rural and 
2.26 sq. miles urban, 1.42 sq. miles rural~ respectively. 

The general l.evel of the area varies between R.L. 22.00 and R.L. 8.00. 
The urban area ts, however, comparativeiy high and lies between R.L. 22.00 
and R.L. 14.00. • · ., 

' 5.6.2. Problem : 

~is basin us~ to be drained; through the Sonai Khal or the Swarnabati" 
Nadi and two dratnage channels, •:e., the Khardah and the Talpukur Khals. 
T~e latter sta~ from the Dankum beel, and falls into the river Hooghly near 
!•taga~h and whtle the Kardah Khal takes off from the Kebla bee! and falls 
•.nt'? n-.:er Hooghly near ~hardah. . The Sonai Khal is completely dead and 
tt ts dtfficult . to trace out tis ~urse !n the field. The two channels have also 
been badly stlted .up and ~e~ sections ha-.:e been considerably encroached at. 
places due t~ raptd urbawsation near thetr banks. Moreover these channels· 
arc open to tides. • 
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5.6.3. Toe- Sdleme : 

A scheme was originally drawn up with provision for drainage of the 
entire area through the Khardah Khal with four branch channels draining 
into it. During a recent survey it was noticed, however, that due to too many 
encroachments excavation of one of these branch channels was not possible. 
As such the scheme bad to be modified. A part of this basin is now pro
posed to be drained through the other existing channel known as the Talpukur 
Khal. Provision bas thus been made in this scheme for resectioning of both 
these outfall channels, i. e., the Khardah Khal and the Talpukur Khal to 
lengths of about 3.64 miles and 1.22 miles respectively. As there is not. 
enough space for earthen channels of requisite sections specially in the urban 
areas, the narrower sections in these lengths will be lined in order to increase 
their capacities. Provision bas also been made for excavating three new 
branch channels all with outfall into the Khardah Khal. Two- of these 
channels will run along two sides of the Barrackpore Trunk Road and the 
other- one along the eastern sides of the Eastern Railway main line. The 
channels along the two sides of the B. T. Road are also proposed to be lined 
due to the width of land available being restricted. The total lengths of 
channels to be lined will be about 6.4 miles. At the outfall of the main 
channels sluices will be provided in order to prevent ingress of tidal water 
into the basin. The design has been based on available data in regard to 
average tide curve at the outfall. In case of abnormal floods as happened 
in 1956 and 1959 reasonable drainage facilities will be available to the urban 
area by running the channel at a level higher than the design F.S.L. But in 
order to prevent worsening the conditions in the low rural areas an additional 
regulator is being provided across the Khardah Khal at a point about 1.5 
miles above its outfall into the Hooghly. The F.S.L. of the main channels 
have been fixed in reference to average ground levels :at their off-take .points 
and water-level at their outfalls. ·Necessary provisions have also been made 
for construction of new bridges and remodelling of existing bridges across the 
main channels and proposed new branch channels. 

This project does not provide for drainage of a narrow strip which is lying 
along the river Hooghly. Topography of this strip was not available so that 
the Committee approved a small survey being carried out. If as a result of 
this survey it is found out that the strip cannot drain directly into the river as 
it is very likely suitable schemes will be necessary to be drawn up. 

A drainage index of l" per day has been assumed for the rural area. 
The urban area within this basin being very thickly built up a drainage index 
of 4.5" per day has been adopted. . . . 

The F.S.L. of the Kbardab Khal has been fixed assuming 2.00 ft. depth of 
water to be standing in the low area at the off-take of the khal where the 
average ground level is at R.L. 8.36. So far as Talpukur Khal is concerned 
the average ground level near its off· take is about R.L. 12.00. In this case 
the outfall condition being favourable, complete drainage has been assumed 
in fixing the F.S.l. 

5.6.4. Benefits : 

The non-agricultural tract within the municipal areas measuring 8.25 sq. 
miles will be greatly benefited due to better drainage facilities and improved 
sanitary conditions. Due to improvement of drainage condition in the agri· 
cultural area of 4.07 sq. miles, an increased yield of foodgrains will tie 
ICCIIred. . . 



S.6.S. The esiimated cost of the scheme is Rs. 44.50 _Iakhs, as given' in the 
abstract of estimate (vide Appendix 9). The Commtttee recommends the 
sanctioning of the scheme and its early implementation. 

5. 7. The Now! Basin Drainage Scheme : 

5.7.1. Area: 
The Nowi Basin covers an area of 82 sq. miles of which 7 sq .. mileS are' 

urban and the. rest rural. The area falls within Barrack pore and Barasat su~ 
divisions of the district of 24-Parganas and is bounded on the north by the· 
Bagher Khal Basin, on the east by the Sunti Basin, on the south by .the 
Bagjola-Ghuni-Jatragachi Basin and on the west by Khardah-Ichhapur Basms/ 
The general level of the area varie.~ from R.L. 8 to R.L. 30. There are a few 
very small pockets below R.L. 8. The area is drained into the Haroagong' 
through the Nowi Khat and its branch channels. ' 

5.7.2. Problem:· -
At the off-take of the Nowi Khat there is a low-iying area local.ly known 

as the Barti Beet measuring about 9 sq. miles which acts as the receptacle of 
drainage from major part of this and the adjoining basins. This Bee! area gets 
submerged every year whenever there is heavy rainfall and the area adjoining 
Bartl is thus affected due to want of proper drainage outlet. The existing 
section of the Nowi Khal is narrow and is badly silted up and cannot drain, 
the .basin efficiently resulting in prolonged submersion of a: large' number of 
low pockets in the area causing considerable damage to standing , crops. 
Partial drainage of this basin is effected through the Ichhapur Khal but the 
capacity of that khat is also limited at its outfall. 

5.7.3. The Scheme : 
The scheme provides for resectioning of the whole of the Nowi Klial 't8A' 

miles in length from the Barti Beet to the Haroagong and exacavation of a 
number of new branch channels connecting the low pockets with the Nowi 
Khal. Sluices have been provided at the out-falls of the branch channels but 
the Nowi Khat has been designed as an open tidal channel taking into account 
the tide lockage. The scheme will have to be executed in suitable phases. 
The section of the channel will in the beginning have a capacity of· 1.000 
cusecs (excluding the effect of tide lockage). This will be gradually" 
increased to the ultimate capacity of 2,100 cusecs or 3,835 cuasecs with 
tide lockage. This has been gathered from the model studies. Provision has 
also been made for construction of necessary road and railway bridges across 
the main and branch channels. 

The channels have been designed assuming a run-off of 3" per day for the 
urban area and r per day for the rural area and the effect of the tide lockage 
has been considered. 

5.7 .4. Benefits : 
Out of the total area of about 82 sq. miles about 20.2 sq. miles of agricut:. 

, tural land will be saved from annual inundation and a further area of about' 
· 4.'5•· ~q. miles will be brought under cultivation. Lastly, it will help to a 
constderable extent towards the conservancy of the river Haroa-Kultigong· by 
increasing the drainase discharge and its capacity, 

_ 5~7.5: It has alreadr been recommended in the Preliminary Report that 
Nowt should be resuscttated to acco!Dmodate the._ d:Sign discharge of· 2.10-
·cusecs for proper co~servancy o~ the rtve! Haroa-Kulttgong. The Committee> 
recommends early Implementation of this scheme which is estimated to cost 
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Rs. 1 crore (vide Appendix 10) and is expected to remove the drainage conges
tion of a vast area ; in addition it will improve tlte Haroa-Kultigong river 
system. This is a ready scheme prepared by the Greater Calcutta Master Plan 
Technical Committee. The Committee has only reviewed the drainage index 
and introduced the modification necessitated by the change. 

5.8. The Sunti Basin Drainage Scheme : 

5.8.1. Area: 

The basin covers an area of 89 sq. miles in Barasat, Naihati, Amdanga and 
Habra police-stations of the 24-Parganas district and is bounded on the north 
by the Bagher Khal Basin, on the east by the Nonagong and Panskhali basins. 
on the west by the Nowi Basin and on the south by the Nowi and Panskhli 
basins. The basin is mainly rural in character except about 3 sq. miles of 
urban area near Barasat town. The ground levels vary from R.L. 26 to 
R.L. 5. 

5.8.2. · Problem : 

The basin at present drains partly through the Nowi basin and partly 
through the river Sunti within the basin itself. 

The Barti Bee! proper and other low pockets in the Sunti Basin get sub
merge!} in case of heavy and sudden rainfall by run-off from higher areas of 
the. basin overburdening the drainage channels of adjoining basins, namely 
·the Nowi and the Ichhapur basins. 

5.8.3, The Scheme : 
This scheme bas already been prepared in detail by the Irrigation and Water

ways Directorate of the Government. The Committee have, however, had the 
estimate recast on account of the change in drainage index from -!" less 25 per 
cent .. per day to 1" per day and in the tide lockage. The modified estimate 
amounts toRs. 150,00 lakhs (vide Appendix 11). The Committee recommends 
that this be sanctioned and the scheme be taken up for execution as early as 
possible. The &~=heme will have to be executed in phases. The channel will 
have a capacity of 1,000 cusecs at the beginning and will be gradually increased 
to 2,300 cusecs, or the Nowi Basin scheme can be taken up in entirety and 
this scheme may be taken up after studying the effects of that scheme on the 
Haroa-Kultigong. 

5.9. The Sealdah-gong Basin Drainage Scheme: 

5.9.1. Area : 

This basin covers an area of 169 sq. miles and is bounded on the north 
by· the Eastern Railway line between Habra and Maslandapur Railway 
Stations, · on the east by the road running from Maslandapur to Basirhat
Chaital, on the west by the loop of Padma Nadi in the upper reaches and the 
Seal-dahgong lower down and on the south by a line starting from the conflu
ence of the Sealdahgong and the Kultigong and running towards due east for 
about 4 miles. The entire area is rural in character with average elevation, 
ranging from R.L. 5 to R.L. 24 and is full of various Beels, namely, the Nangla, 
-the Padma, the Kakur, the Baykar, the Bhebla, the Dhever, the Kazirhati 
Nadi, etc. The present scheme covers an area of 129 sq. miles of the basin. 
For the remaining area of 40 sq. miles a separate scheme is understood to have 
been prepared and approved by the Government, 
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5.9.2. Problem : . 
This area which is full of Beets, suffers from acute dramage congestion 

due to want of proper outlets and deterioration of the existing drainage 
channels. Originally the northern area, which is encircled by the Padma 
Nadi used to drain into the lchhamati river through the Padma and the 
Jamu'na. But with the deterioration of these, the drainage of the northern 
area cannot now be effected through the Padma. The southern area is drained 
by the Sealdahgong, locally known as the M_etia ~hal whic~ takes off from 1 

the low-lying areas near the north of Albeha Ra1lway Stallon. The upper 
reach of Sealdahgong is badly silted up b.ut the lower reach is in somewhat 
better condition. Since the low areas have not got proper outlets, they are 
submerged whenever there is heavy rainfall and remain water-logged almost 
for the entire monsoon period. 

5.9.3. The Scheme : 

This scheme has already been prepared in detail by the Irrigation and 
Waterways Directorate of the Government. The estimate amounts to Rs. 112 
lakhs (vide Appendix 12). The Committee recommends that this be sanctioned 
and the scheme be taken up for construction. 

5.1 0. The Manikbali Basin Drainage Scheme : 

5.10.1. Area: 
' ' 

This basin covers an area of 22 sq. miles of land of which about 3.31 sq. 
iniles lie within the jurisdiction of the Calcutta Corporation and remaining 
18.69 sq. miles within the police-stations of Metiabruz, Garden Reach, Behala 
and Mahestala of 24-Parganas district. It incorporates the whole of the 
Garden Reach Municipal area and a portion of the South Suburban Municipal 
area west of Diamond Harbour Road. The basin is bounded on the north 
and ·west by the river Hooghly, on the south partly· by the Budge Budge 
Railway line and partly by Nungi-Ramnagar Road and Biren Roy Road and 
on the east partly by the Diamond Harbour Road and partly by the Boat 
Canal and the old Kidderpore Docks .. The basin area of 22 sq; miles can 
be classified into three categories, i.e.- · 

(i) Urban area 
· (ii) Semi-urban 
(iii) Rural area 

Total 

Sq. miles. 
9.46· 
2.30 

10.24 

22.00 

Under the first category are included 3.31 sq. miles of Calcutta Corporation, 
3.35 sq. miles of Garden Reach Municipality and 280 sq. miles . of South 
Suburban Municipality. The general levels of the area vary from R.L; 6.00 
~to R.L. 18.00, of which the major portion is at R.L. 12.00 and above. · . · 

5.10.2 Problem : . 
. ~e ~anikbali Khat Basin used to be drained previously by the old 
. Man1khali and Hayatpur Khals. Later a new channel named Manikbali Khal 
. (new) "!as excavated. With the passage of years portions of the basin have 
.been highly developed ~dare also getting rapidly urbanised. But the Khals 
. of th«: ~ have deteno.rated a~d therefore drainage congestion has resulted 
:DecesSitating the undertaking of this drainage scheme, 
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5.10.3. The Scheme : · · · 

The scheme provides for resectioning of the new Monikhali Khal, the old 
Manikhali Khal and the Hayatpur Khal totalling a length of about 10 miles, 
excavation of two new branch channels with regulators at their ·outfall endR, 
provision of an additional 5 vented sluice and remodelling of existing sluices at 
the outfall of the new Monikhali Khal, provision of a single vented sluice at 
the outfall end of the old Manikhali Khal and strengthening and repairing of 
the existing sluices on Hayatpur Kbal, remodelling and reconstructing the 
Railway and road bridges and other ancillary work. 

5.10.4. Run-off : 

The area immediately bordering the river Hoogbly within the area of 
Calcutta Corporation and Garden Reach Municipality have some direct escape 
facilities into the river, hence only 70 per cent. of the net discharge from this 
area bas been considered as falling into the channel which is being remodelled, 
the rest 30 per cent, is expected to drain directly into the Hooghly. For the 
purpose of calculation of drainage discharge, the following drainage indices have 
been assume:! :-

(a) 4" per day for urban area of 3.31 sq. miles of the Calcutta Corporation 
including the area under the Port Commissioners. 

(b) 3" per day for an area of 6.15 sq. miles under Garden Reach, South 
Suburban or Behala Municipality. 

(c) 2!" per day for an area of 2.30 sq. miles in the Metiaburuz 
police-station. 

(d) ~" per day for rural area of 10.24 sq. miles. 

5.10.5. :Benefits: 

Out of total basin area of 22 sq. miles 18 sq. miles are non-agricultural and 
the remaining 4 sq. miles are agricultural in nature out of which 1 sq. mile will 
be fully benefited and 3 sq. miles will be partly benefited. The removal of 
drainage congestion in the urban and semi-urban areas will be a boon from the 
point of view of sanitation and would help in industrial growth. 

5.10.6. The cost. of the scheme amounts to Rs. 30 lakh as given in the 
abstract of estimate (vide Appendix 13). The Committee approves of this 
scheme and recommends its early implementation. It may be relevant to 
mention here that this scheme was also one of the schemes formulated and 
recommended by the Greater Calcutta Master Plan Technical Committee set 
up by the Government in 1947. _The provisions in the estimate prepared by 
that Committee have been revised based on the present-day prices of labour 
and materials and the drainage indices now recommended as well as certain 
modification which were considered necessary. 

5.11. The Keorapukur Basin Scheme including desilting of the Tolly's 
Nnllah : 

5.11.1. Area: 

This basin extends over an area of about 16.6 sq, miles lying within 
Tollygunge, Sonarpur, Behala and Bishnupur police-stations in the district of 
24.Parganas. This area is bounded on the south by the Mograbat Basin, on 
the west by the Keorapukur Khal, on the east by Garia.Baruipur Road, and on 

s 
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the north by the Netajl Subhas Chandra Road In Tollygunge ~rea. The ~otal 
basin area can broadly be classified into the followin~ ~ypes :-

(i) Urban area 
(ii) Semi-urban area (including 3 sq. miles of potentiallf 

urban area) . , 

~q. mi!es. 
1.60 

!1.00 
6.00 (iii) Rural area . . 

The whole of the urban area of 1.60 sq .. miles is within jurisdictions of 
Calcutta Corporation. Out of the 9 sq. miles of semi-urban area part, namely, 
6 sq. miles falls within Garia and Rajpur Municipalities. The grou?d _levels 
within this basin vary from R.L. 7.00 to R.L. 22.00. Average level w1thm the 
area of Calcutta Corporation is about R.L. 20.00 and that of Garia an~ 
Rajpur Municipalities vary betw~en R.L. 12.00 to 18.00. The rural area IS 

comparatively low and the ground levels vary between R.L. 7.00 and 
R.L. 12.00. 

5.11.2. Problem : 
This area used to be drained formally through the Adiganga which is now 

dead. At present partial drainage of this area is effected through the Tolly's 
Nullah which has also been badly silted up. For this reason it sqffers badly 
due to want of proper drainage outlet. Nowadays the discharge from a part 
of this basin on its such spills over to the Mograhat basin at times, thereby 
aggravating trouble in that basin where the problem is already acute. 
Moreover the rural area within this basin being low proper drainage by gravity 
is not possible as the average tide level in Tolly's Nullah rules comparatively 
high. 

5.1 1.3. The Scheme : 

This scheme provides for desilting of the Tolly's Nullah to required section 
from Garia Road Bridge up to its outfall to serve as the main drainage outlet 
for the basin. For the western or the rural portion of the basin which is com
paratively low, provision has been made for installation of pumps near the 
bank of the Tolly's ~ullah including excavation of a leading channel connecting 
the puml? hou~e w1th . the l'?w p~cket. . The remaining portion of basin being 
comparahvely h1gh grav1ty dramage IS poss1ble and as such a seperate drainage 
channel with a regulator near the outfall in Tolly's Nullah has been proposed. 
Within this zone land having an average level up to R.L. 12.00 has been included 
for gravity dra!nage. The area. vyithin Calcutta Corporation will drain direct 
mto the Tolly s Nullah. ProviSion has also been made for construction of 
necessary bridges, · · 

5.11.4. The drainage indices adopted are as follows : 

(i) Urban area 
(ii) Semi-urban 

(iii) Rural area 

5.11.5. Benefits : 

area 

Per day. 
4.5" 
1.5" ... 
1: 

Out. of total basin a~a .of 16.6 sq. miles, !0.6 sq. miles is urban and semi· 
urban m .n~ture and th!s Wl!l be benefited by tmproved sanitation and drainage. 
Th~ remamt~~ . 6 sq. rn1l.es ts rural. which will also be benefited due to improved 
(lrama~e facthties. An mcreased ;rteld of crops will be s~cqred, · · 



5.11.6. The cost of the scheme amounts to Rs. 40.00 Jakhs as given in the 
abstract of estimate (vide Appendix 14). This scheme is approved by the 
Committee and early implementation of the same is recommended. 

5.12 Improvement of the Tolly's Nullah : 

5.12.1 The scheme in the foregoing paragraph envisages resectioning the 
channel to accommodate drainage from the small areas proposed to be drained 
through it. The improvement of the main channel, however, is a crying need 
of the locality and a solution aiming at permanent resuscitation is very neces
sary. Not only drainage of a large and important area is dependent upon the 
efficient functioning of this channel but its improvement will incidentally 
gratify the public sentiment on account of several sacred places situated on its 
banks. NEDECO were invited to examine the problem in 1953. Their 
scheme along with the final documents submitted by them recently were passed 
on to the Committee in March 1962 for their views. 

5.12.2. Scheme : 
The scheme envisages resectioning the channel from Hastings to Garia 

Railway Bridge to certain sections and excavation of tidal basin above Garia. 
The calculation of sections in different reaches and the size of the basin are 
based on studies in a mathematical model developed from surveys and observa
tions made in 1954. Certain discrepancies have been noticed between the 
observed and the figures computed from the above model. The divergence in 
some cases is rather high. This is admitted by NEDECO and no satisfactory 
explanation has been found for it This may be due to either the data collected 
not having been sufficient, or the model not being absolutely correct, so that in 
either case it was not possible to prove the model to the required sa tis faction. 
Hydraulic model studies were also carried out by the River Research Institute in 
a proved model in the year 1950-51. The results were communicated to the 
NEDECO Engineers. The studies, however, were based on a cadastral survey 
of 1929 as corrected by a local survey of 1945-46. The results obtained are 
very different from those obtained by NEDECO. The sections of the channel 
are shallower and narrower but the basin is larger in area although shallower. 
The indications thus are that although in principle the NEDECO scheme is sound, 
their designs and estimates can only be accepted as preliminary ones. They 
have got to be again checked up by further studies in a fresh hydraulic model 
based on the latest surveys and hydraulic data. It will be useful to compare the 
results of the hydraulic model studies with those obtained by computations. 

5.12.3. The estimate based on NEDECO designs amounts to Rs. 297.5 
lakhs. This does not provide for land required for deposit of silt to be removed 
annually from the tidal basin. Besides, certain encroachments and building 
operations have taken place in the area originally contemplated for deposit of 
spoil and silt necessitating longer pipe lines than provided. A reconnaissance 
survey by the Special Eng;neer, Salt Lakes and Allied Schemes, has revealed 
that low area in the Tollygunge-Panchannagram Basin is available for the 
purpose which will be sufficient for a period of about 25 years. This area will 
have to be acquired forthwith in order to prevent further encroachments and 
also inflation in prices. As the raised area should be fit for building purposes, 
it should fetch handsome prices on sale. Adding the cost of such acquisition 
and necessary development and interest charges the estimate will aggregate to 
about Rs. 1,575 lakhs. The rough estimate is attached as Appendix 15. The 
cost, however, is likely to increase further if the ultimate sections of the channel 
are to be as envisaged in the present scheme of NEDECO because excavation 
to low levels will be costly and steep side slopes in some portions will need 
protection. Alternatively some lensth of the resectioned channel might have to 
be lined. 
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H 1 .4. The Committee recomends that this· scheme be taken up for 

execution as soon as the studies suggested above have been completed and the 
final designs and estimates worked out. Pending finalisation of the details of 
this scheme resectioning of the Tolly's Nullah included in the scheme for the 
drainage of Keorapukur Basin, recommended in Para. 5.11 above, should be 
taken up. 

5.12.5. It is apparent that the scheme does not offer a permanent solution 
of the problem. For this purpose it is recommended. !~at an .inve.stigation. be 
undertaken at an early date to find out the possibility of divertmg sufficient 
upland supplies to maintain the resectioned channel in regime. 

5.13. The Churial Basin Drainage Scheme : 

5. 13.1. Area and Boundary of the Basin : 
The basin covers an area of 63.70 sq. miles of which about 6.53 sq. miles 

lie within the Behala Municipality and 2.48 sq. miles within Budge Budge 
Municipal area. The rest measuring 54.69 sq. miles is rural. The basin is 
bounded on the north by Biren Roy Road and Nungi-Budge Budge Road, on 
the east by Keorapukur Khal and Diamond Harbour Road, on the south by the 
northern boundary of Mograhat Basin between Keorapukur Khat and Diamond 
Harbour Road and Amtala-Bakrahat-Churial Road and on the west by the 
river Hooghly. The general levels of the area vary from R.L. 6 to R.L. 14. 
There are some small isolated areas where elevation is a little above R.L. 14.00. 

5.13.2. Problem : 

Parts of the basin area are low and suffer from drainage congestion due to 
inadequate water-way of the existing Churial Khal which has become partially 
silted up and also due to insufficiency of the ventage of the existing sluice at 
the outfall end. Also a part of the basin at the head end beyond the Diamond 
Harbour Road used to drain formerly into the Tolly's N ullah through the 
Keorapukur Khal, but due to gradual deterioration of the Tolly's Nullah this 
drainage is not effected now through that channel. Some of the low pockets 
of this basin have no connecting links at present with the Churial Khal and as 
such remain water-logged. · 

5.13.3. The Scheme : 
It .is proposed to drain the area into the river Hooghly through the Churial• 

Khal: The sche~e p~ovi~es for resectioning ?f the entire length of existing 
Chur1al Khal With 1ts s1de channels, extens1on of the main channel beyond 
Diamond Harbour R~ad by excavation. of a new cut commencing from the low 
pocket of Purba-Bansha south of B1ren Roy Road, excavation of some new 
br~n7h ch!lnnels, cons.truction of new foot-bridges and remodelling of the 
ex1st1ng b~1~ges on mam an~ branch.channels. It also provides for remodelling 
of the ex1st1ng Eastern Railway bndge on the Churial Khal near its outfall 
construction of an additional sluice at the outfall across a diversion channel t~ 
be newly excavated. 

5.13.4. The drainage indices assumed for design purpose are as follows : 
(a) Behala and Budge Budge Municipal area 3" per day, 
(b) Rural area l" per day, 

5.13.5 Benefits : 

Out. of the total basin are:~ of 63.70sq .. miles 6 sq. miles of agricultural' 
land w1ll be benefited fully. In addition an area measuring 30 5 sq mil ill' 
also be partly benefited. · · es w , 



5.13.6. The cost of the scheme amounts taRs. 85.00 lakh as given in the 
abstract of estimate (vide Appendix 16). The Committee approves of the 
scheme znd its ear)y implementation.· 

5.14. The Balarampur Khat Drainage Scheme : 
5.14.1. Area: 
This scheme provides for drainage of an area of 36 sq. miles in the catch· 

ment of the Balarampur Khat which forms part of the Falta Basin in police· 
stations Falla and Diamond Harbour in the district of 24-parganas and is 
bounded on the north by the Katakhali Khat, on the east by Calcutta-Diamond 
Harbour Road, on the south by Sarisha-Nurpur Road and on the west by some 
small local drainage channels of this basin. The average ground levels vary 
from R.L. 7.5 to R.L. 10.5 and are rural in character. 

5.14.2. Problem : 
During heavy rainfall large portions of the basin get submerged due to 

drainage congestion resulting from heavy siltation of the upper reach of the 
Balarampur Khal. Even in normal years large areas of this basin· remain 
water-logged for a prolonged period causing considerable damage to the 
standing crops. The upper reach of the Balarampur Khat has been silted up 
due to meeting of tides through this Khal and Katakhali Khal. 

5.14. 3. The Scheme : 

The Committee understands that a scheme for improving the drainage of 
this basin is already under execution. 

5.15. Remodelling of the Mograhat Basin Drainage Scheme : 

5.15.1. Area : 

. This basin is comparatively big and extends over an area of about 297 sq. 
miles, which is rural in character and falls within Diamond Harbour subdivision 
in the district of 24-Parganas. It is bounded on the north by the Keorapukur 
and the Churial Basins, on the east by the dead Piali river, on the west by 
Calcutta-Diamond Harbour Road and on the south by the Hara-Hatuganj 
Basin. The general topography of this basin is very flat and the average 
ground levels vary between R. L. 6.00 and R.L. 15.00. There are a network 
of channels with;n this basin numbering about twenty-three with only one 
outfall, namely, the Diamond Harbour Creek. 

5.15. 2. Problem : 

The drainage congestion in this basin is very acute. This is mainly due to 
the sections of existing channels being inadequate for the discharges they have 
to carry from their respective basins. This is partly due to their having got 
silted up and partly due to their original designed s~ctions not having been 
adequate. The channels were originally designed assuming a drainage index 
of l" per day under the presumption that in addition to discharge through the 
channels there will be considerable surface flow over the fields up to the outfall 
sluice. The drainage congestion has further been accentuated to a great extent 
due to the death of the river Piali as a result of which considerable area which 
used to drain formerly into that river is now draining through the Diamond 
Harbour Sluice. 

5.15. 3. The Scheme : 
The scheme provides· for resectioning of all the inner channels measuring 

approximately 101 miles in length to full section required for disposal of the 
run•olf at the rate t• per day. Provision had to· be made for construction of an 
additional sluice including excavation of a by-pass channel at the outfall for 



accommodating discharge to be disposed off over and above to that for wbhich 
the old Diamond Harbour sluice was designed. A Regulator bas also . e~n 
provided near the outfall of Nazar Khal in order to enable ~e low ar~as w1thm 
the Mograhat basin during high floods to drain by regulating the dramage f~om 
the higher areas. In addition other ancillary works have also been prov1ded 
for. 

S.l S.4. Benefits : 
Out of total basin area of 297 sq. miles which_ is mostly ag~icultural_ in 

character, about 150 sq. miles suffered from dramage congestion d~nng 
abnormal floods of 1956 and 1959. In years of nor!Dal floods ~!so qu1te_ a 
considerable area within this basin suffers from dramage congestion. MaJor 
portion of this area will be benefited by this scheme. 

5.15.5. The cost of the scheme as per rough estimate is Rs. ISS lakbs as 
given in the Appendix 17. 

This scheme as drawn up is approved by the Committee which recommends 
early implementation of the same. 

5.16. The Sankdah Khal Seheme : 
S.l6.1. Area t 

The basin covers an area of 25 sq. miles of land within police-stations 
Sandeshkhali and Haroa of 24-Paraganas district and is bounded on the north 
as well as on the east by the river Bidyadhari, on the south by the Karatia 
Basin and on the west partly by the river Bidyadhari and partly by the Karatia 
Basin. The ground levels vary from R.L. S.OO to R.L. 11.00. 

5.16.2. Problem: 
The main drainage channel, i.e. the Sankdah Khal has been badly silted up 

and the low pockets in some places are not connected with the outfall channel. 
As such, an area of 9 sq. miles within this basin suffers every year from 
drainage congestion. 

5.16.3. The Seheme : 
A scheme providing for desilting of the Sankdah Khal and excavation of 

the branch channels including construction of a new sluice and ancillary works 
has been approved in principle by the Committee. The drainage index should, 
however, be raised to l" per day. The modified estimate amounts to 
Rs. 16.50 lakbs (vide Appendix 18). The Committee recommends its early 
sanction and the scheme should be taken up for construction as early as 
possible. 

5.17. The Beel Pakuria Seheme : 
5.17.1. Area: 
The basin covers an area of about 38.5 sq. miles in Beel Pakuria Jamberia 

Abad, etc., in police-stations Basirhat and Hashnabad and is bound~ on the 
north and east by the road from Basirhat- Hararpur-Sankchura-Hasnabad Road, 
on the south by Sankchura-Chandour Road and on the west more or Jess by 
Uttardebipur, Khordao-Sadarpur Road. 

5.17.2. Problem: 
An area of 38.5 sq. miles including Beel Pakuria and Jamberia Ablld in the 

ba~il~ suffers badly fr~m drainage. congestion due to want of proper outlet. The 
ex1stmg B~J Pakuna Kh_al wh1ch is the . main drainage channel ofthis basin 
has · detenorated. and silte~ up and cannot effectively drain the basin. 
Wh~never there IS heavy rainfall large areas are submerged ·causing damage to 
cult1vated lands. 
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S. 17. 3. The Scheme : 
The scheme providing for resectioning and remodelling of the Beel Pakuria 

Khal up to its outfall on the Kanta Khali Nadi along with a branch channel 
from Karerabad with sluices in the Bee! PakuFia Kbal and marginal embank· 
ments has been approved in principle by the Committee. The drainage index 
should, however, be raised to 1" per day. The modified estimate amounts to 
Rs. 9.50 lakhs (vide Appendix 19). The Committee recommends that this be 
sanctioned and the scheme taken up for construction as early as possible. 

-
5. 18. The Dantbbanga Bee! Scheme: 

The scheme bas been kept in abeyance for the present. 

5. 19. Scheme for remodelling of Sundarban Embankments and Sluices : 
There are about 2,200 miles of embankments in the Sundarbans to protect 

an area of 1,460 sq. miles out of which about 1,000 sq. miles are under cultiva
tion. A large part of the area bas been prematurely reclaimed and it is 
generally lower than the high water level. Sluices have, therefore, been provided 
in the embankments. The embankments are however of weak sections. On 
exposure to tidal action and wave attacks, these are liable to breach causing 
saline inundation and damage to the standing crops, The sluices are not 
everywhere of adequate capacity. There is, therefore, the problem of drainage 
disposal also. With a view to solving these, it is necessary to remodel the existing 
earthen embankments providing adequate protective measures where necessary, 
such as revetments, retired alignments, forest cover, etc., at the same time 
afford adequate drainage facilities by constructing requisite number of sluices. 
The cost of such a scheme is roughly estimated to be Rs. 736.64 lakhs (vide 
Appendix 20). The· Committee recommends that preparation of detailed 
scheme be undertaken so that the works can be taken up at an early date. 

5.20. There is another aspect of the problem of the Sundarbans. Sundar
ban Delta has been built up by the silt brought down by the Bhagirathi-Hoogbly 
and other spill channels of the Ganga. The process has been assisted by silt 
pushed up by the tide from the Bay. With the reduction and total stoppage in 
some areas of head water-supplies on•the spill channels, land formation at 
present is dependent entirely on tides. Most of the Sundarbans area bas, 
however, as already stated, been reclaimed prematurely, that is before the 
natural action of silt deposition by tides. bad raised the land to a sufficient 

.height. A remedy to the evil may be sought by throwing open the land to the 
action of tides. The Committee recommends that the work may be und~rtaken 
to study the possibilities of this method by taking up small areas. The study 
will include the examination of the possibilities of rehabilitating people of the 
area keeping in view that it would be unwise to reduce the present spill areas 
or reclaim existing forest land subject to spill for the purpose. 

5. 20. l. In this context it may be mentioned that certain investigations are 
in progress which envisage closure of some of the estuaries. In the event of 
any such scheme materialising, the recommendations made in the above two 
paragraphs will need a fresh review. 
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CHAPTER 6 

Region I, Calcutta Municipal Area a~d its 
Immediate Surroundings 

6.1. Area: 
6.1. This region of about 48 sq. miles comprises Calcutta Municipal area 

of nearly 37 sq. miles and Tollygunj-Panchannagram-Boincheetola area of 
about 11 sq. miles. It is bounded on the west by the river Hooghly "and 
partly by the Port Commissioners' Boat canal from Majerhat to the river 
Hooghly, on the north by the limits of Calcutta Corporation following a road 
from the Hooghly to the Sealdah-Naihati Railway line, on the east partly by 
the aforesaid Railway line and partly by the New Cut Canal up to Dhapa 
and then along the Central Lake Channel from Dhapa to Bantala and the 
Pancbannngram embankment from Chowbhaga to Jadavpur and then by the 
Railway line between Jadavpur and Garia, on the south by the Tolly's Nullah 
between Garia Railway Station and Chetla and thence partly by the northern 
boundary line of Behala Municipality. Out of the aforesaid Calcutta Muni
cipal area 3.31 sq. miles of Port area bas been included in the Monikhali 
Drainage Basin Scheme and 1.6 sq miles immediately adjoining the 
Tolly's Nullah in Tollygunj area under the Keorapukur Basin Drainage Scheme 
which have been dealt with in Chapter 5. 

6.1.2. The Calcutta Municipal area includes the city proper with Port 
area Cossipur, Manicktola and Tollygunj. The city proper with Port. area 
measures 22.62 sq. miles, out of which 2.53 sq. miies in the former and about 
1.40 sq. miles in the latter are unsewered. About 1 sq. mile out of 3.14 sq. 
miles of Manicktola bas been sewered by the Calcutta Improvement Trust. The 
Cossipore area of 3.30 sq. miles and Tollygunj area of 7.44 sq. miles are also 
unsewered. Thus the unsewered areas total about 17 sq. miles which work out 
to 46 per cent. of the whole area. 

6.2. Brief description of existing Drainage System : 
6. 2.1. Sewered Areas : 
(1) North Calcutta up to Lower Circular Road on the south and east-75 

sq. miles of area are served by Palmer's Bridge Drainage Pumping Station and 
its subsidiary station on the Raja Dinendra Street. 
• (2) South Calcutta up to Budge Budge Railway line-12.5 sq. miles includ-· 
1n~ the sewered ~reas on the west of Tolly's Nullah (Kidderpore-Alipore-New 
Abpc;>re and. J?Orhon of. Dock _areas) are served by the Ballygunge Drainage 
and Jts substdtary pumpmg stations at Mominpore Road Nimak Mahal Road· 
and Chetla Road all situated on the west of Tolly's Nullah.' 

6.2.1.1. Disposal of Dry Weather Flow : 

The dry ~eather flow is pumped from Palmer Bridge ·Pumping Station 
through two htgh level sewers, one 8' in diameter and the other 9' in diameter. 
and f~o.m ~allygunge Pumping St~t!on . through two other high level sewers, 
on7 S m dtameter .and '!te o~he! 8 m ~tameter to Topsia commonly known as 
Pomt ~ From thts pomt •! IS CB!f!ed by a high level pucca channel about 
201000 m length to the Sedtmentatton tanks at Bantola where it undergoes 
pnmary settlement and tbe effluent is then disposed of into the river Kulti 
through_ the dry w~~ther flow sluice about 17 miles from Bantola. But, as 
the av~tlable capac!ttes of pumps and sewers to Point A, are inadequate to 
~eal wttb the maxtmum dry weather limy, the other pumps meant to discharge 
10to the Storm Water Channel have to be used, 
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6. 2.1.2. Disposal or Storm Water. . . 
Storm water is pumped from Palmer's Bridge Pumping Station and is con

veyed by an open storm water channel from the station up to Makhalpota and 
thence along the Central Lake Channel up to Bantola where a similar chann~l 
from Ballygunge Pumping Station meets it and the combined chan:~el known 
as the strom water channel flows into the Kultigong at Kulti. Before Bantola 
the channel also receives drainage from the adjoining areas of Dhapa, Tolly
gunge and Panchannagram. 

6.2.2. Unsewered and partly sewered areas : 

6.2.2.1. Cossipore area : 
The Cossipore area measuring 3. 30 sq. miles is unsewered and at present 

drained by surface drains. It includes amongst others a part of the area 
enclosed by Jessore Road, Barrackpore Trunk Road and Dum Dtim-Nager 
Bazar Road which contains the Belgachia and Birpara pockets. A portion of 
the area immediately adjoining the river Hooghly drains directly into the same 
through existing drains debouching on the river. The drainage of the major 
portion of the remaining parts of this area excepting the Belgachia pocket finds 

. its way to the Birpara pumping station. The drainage from the Belgachia 
pocket is led to the existing Bagjola Pumping Station of the Calcutta Corpora. 
tion from where the discharge is conveyed through a syphon under the 
Kistopore Canal and disposed of into the Northern Salt Lake. As the 
Northern Salt Lake city extension scheme has been taken up for execution, it 
has become necessary to divert this pumped discharge. A sewage treatment 
plant at Bagjola for treatment and disposal of sewage up to a limit of 34 
cusecs, the total installed capacity of the existing pumps at the Bagjola is 
already under construction. The effluent after treatment will be drained into 
the Bagjola main drainage channel. It may be mentioned here that at times 
of heavy rainfall the storm water discharge from some adjoining areas of 
Belgachia also find access into the channel leading to the pumping station. 
But in view of the limited capacity of the existing pumps it stagnates there. At 
the site of the Bagjola sewage treatment plant, space has been kept for augment
ing the capacity, should it become necessary. 

At Birpara, gravitational arrangement for draining the flow into a "Nikasi" 
leading into the Bagjola Khal has, a few years ago, been supplemented by a 
pumping arrangement at the time when the khal was being resectioned in 
connection with Bagjola-Ghuni-Jatragachi Drainage Scheme; But the Bagjola. 
Ghuni-Jatragachi Drainage Scheme as executed does not provide for taking in 
the drainage from the Cossipore area. Discharge of untreated sullage from 
this area into the Bagjola Khal is unsatisfactory. There is, however, a scheme 
for disposal of drainage and sewage of this area into the Dhapa lock pumping 
station, drawn up by the Calcutta lmprovement Trust. This scheme envisages 
the discharge being led to the Dhapa lock pumping station through a syphon 
to be constructed under the Circular Canal at Ultadanga, where a pumping 
station will be located. Ultimately the discharge from Dhapa will be led to 
Bantola and thence to Kulti. The Committee recommends early implementa· 
tion of the scheme. However, till the scheme is taken up and. completed, the 
Committee is of opinion that the effluent at Birpara should be treated being 
being led into the Bagjola Khal. Resectioning, if necessary, of the Bagjola· 
Ghuni-]atragachi main drainage channel should be done. 

6.2.2.2. · Manicktola area : 
Out of 3.14 sq. miles, only one _sq. mile has been sewered. The drainage 

from the areas not sewered is at present pumped through fou1 syphon pump
iilg stations situated on the west bank of New Cut Canal. The discharge 

6 
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from the pumping stations is passed through syphons under the .New Cui Canal 
and disposed of into the Northern Salt Lake Area. Dramage from the 
existing sewered portion gravitates to tpe . newly constructed Dhapa Lo~k 
Pumping Station which has began functtonmg smce March 1959. The dts· 
charge from the Dhapa Lock Pumping S!ation i~ carried 1hr~ugh the recently 
excavated channel to Bantola for ultimate dtsposalmto the Kulttgong. 

6.2.2.3. Topsia : 
Surface drainage from about 1.5 sq. miles is dealt with by one pumping 

station at Topsia which discharges into the high level D. W. F. Channel, at 

. point A. 

6.2.2.4. Tangra area : 
Surface drainage is disposal of by a small pumping station into the storm 

water channel from Palmer's Bridge Pumping Station. 

6.2.2.5. Chlngrlghata area : 

_ A portion of the Chingrighata area is served by a small _pumping station 
'situated on Pagladanga Road. Pumped surface drainage is discharged into 
the storm water Channel from Palmer's Bridge Pumping Station. 

6.2.2.6. Tollygunj area : 

The Tollygunj Municipal area of 7.44 sq. miles was amalgamated 'with the 
Calcutta Municipal area in 1952. The major portion of surface drainage of 
Tollygunj area is drained through five main surface drains into the low 
Panchannagram area. There is a network of snialler surface drains connected 
with the main drains. The small area (on the fringe) abutting on Tolly's 
Nullah gets drained into the Nullah. The drainage from Tollygunj-Panchanna· 
gram basin is carried through a channel by the side of, the Panchannagram 
Takavi embankment leading to Chowbhaga, situated on the right bank of the 
storm water channel, from Ballygunj Pumping Station to Bantola. At Chow
bhaga it discharges into the storm water channel through a sluice whenever 
water levels in the channel permit gravitational drainage. 

6. 3. Problem : 

6.~.1 .. Duri~g the. ~~nths of Septemb~r-October ~959, the city of Calcutta 
and tts tmmedtate adJommg areas expenenced ftoodmg of a magnitude and 
duration which had hardly been experienced before. The amount of flooding 
in unsewered area has been estimated by the Chief Engineer Calcutta Corpora· 
tion, to be as follows : ' 

Total area in Area ftooded in Percentage of 
sq. miles. sq. miles, flooding. 

'· Tollygunge 7-44 5•58 75 
2. Manicktola 3•14 !•57 50 
5. Coasipore s·so 1•98 60 
4. Topsia 1•50 1•18 75 

--
Total: IO·Sl 

~-



6.~.2. The city of Calcutta is situated on the eastern bank of the Hooghly 
and the land generally slopes away from the high river bank in a south-easterly 
direction. The city is also cut across on the north and east by Calcutta canal 
system comprising the Circular Canal, the Beliaghata Canal, the New Cut 
Canal, the Town Head Cut, the Suburban Head Cut and on the south and west 
by the Tolly's Nullah and Chetla Boat Canal which have high banks. The 
city has, therefore, become like a saucer-shaped basin interpersed with tow 
lying pockets. 

6.3.3. The drainage difficulties arise due to unfavourable topographical 
features coupled with the following factors :-

(i) Heavy concentrated rains submerging the low pockets as the internal 
sewer system is not designed for such heavy precipitation. The 
sewerage system, constructed about 100 years ago, has inverted to 
invert connection, and suffers from lack of adequate hydraulic 
gradient in places, sill burden from unfiltered water flushing and 
Khatal refuse and additional load due to increased population of 
the city. Heavy silting up of the same takes place thus reducing 
the effective area of the sewers. 

(ii) Existing inadequate pumping capacity of the storm water drainage 
pumping stations. 

(iii) Increase of tide lockage during widespread rains such as occurred in 
1956, 1959, due to the outfall rivers, mainly the Kultigong and 
partly the Hooghly ruling high. 

(iv) Construction of unauthorised huts and buildings in the low-tying areas 
sometimes on the actual lines of drainage, particularly after the 
influx of population resulting from partition of the country and the 
industrial development. 

(v) Inadequate capacity of the storm v.ater channel from Bantola to Kulti. 

(vi) The elevation of some portions adjoining the river Hooghly and 
Tolly's Nullah being lower than the high water level and their 
getting submerged by over-topping during extraordinary high tides 
in 1959. 

(vii) Inadequate capacity of two existing sedimentation tanks for treat
ment of dry weather flow necessitating the diversion of untreated 
sewage directly into the storm water channel resulting in deposit of 
silt into it. 

(viii) Deterioration of the Haroa-Kultigong. 

6.4. The remedial measures proposed can be broadly subdivided into the 
following categories :-

(1) Improvement of the existing internal drainage system of sewered areas 
and proper maintenance and regular desilting of the existing 
sewers. 

(2) Prevention of heavy silt entry into the sewers from Khata1 flushing, 
untlltered water, etc.. 
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(3) tncrea~ing ·the pumping capacity in the Dr'ainage Pumping Stations.· · 

(4) Providing adequate drainage facility for the disposal ?f storm . wat7r 
in the existing unsewerd areas as well as extendmg sewenng m 
such areas. 

(5) Increasing the capacity of the existing sedimentation tanks at Bantola. 

(6) Remodellinjl the storm water channel from Bantola to Kulti, incr~sing 
its capac1ty to deal with the urban as well. as tl~e. rural drama~e 
including augmentating the capacity of the slmce at 1ts outfall. 

(7) Improvement of the river Haroa-Kultigoog. 

6.5. Improvement or the Drainage capacity or existing Sewers: 

6.5.1. The underground sewers of Calcutta city were designed for a run-off 
of j." per hour which is much less than the storm rainfall which may even 
exceed 6" in 3 hours. As such the low-lying areas are freque11tlY inundated 
causing inconvenience to pedestrians and interruption of vehicular traffic. 
Accumulation of water over several streets varies from 1' to 2' in depth and the 
duration of such inundation is governed by the intensity of rainfall occurring. 
Since the capacity and character of existing sewers cannot be increased or 
changed, the Committee recommends that adequate steps should be taken for 
ensuring proper and regular desilting of sewers so that the full section is 
available for effecting drainage. There has been a considerable. time-lag in 
this work for various reasons. Suitable mechanical appliances should be 
introduced in addition to manual methods to cleJ n them as quickly as possible. 
The cost of clearing the accumulated silt in the sewers has been roughly 
estimated by the Chief Engineer, Calcutta Corporation, "to be R~. 12 lakhs 
(vide App~ndix 21 1• The Committee recommends early undertaking and com-
pletion of this work. · 

6.5.2. The portion of the city, 7.1 sq. miles in ·area, on west of Tolly's 
Nullah, comprising Chetla, Alipore, New Alipore, Kidderpore, Mominpore and 
Port Commissioners' area at present drains to Ballygunge Drainage Pumping 
Station through a syphon under Tolly"s Nullah, near the Kalighat bridge. 
Apart from the drainage difficulties experienced in this area, present arrange
ment overloads the southern drainage system and, therefore, relief can be had 
if a separate drainage outfall can be provided for this part of this area.. The 
Committee recommends investigation of the possibility of forming a separate 
drainage entity for this area with a separate outfall into the Hooghly after 
proper and full treatment of effluents. · 

6.6. Increasing the Pumping capacity·: 

There is an urgent need for further augmentation of the capacities of the 
drainage pumping s:ations. The capacity of the station for South Calcutta 
should be increased from the existing 4" to 6" per day, and for Tangra and 
Cossipore and Maniktala areas from 3" to 4" per day. A scheme has been 
prepared ~nd is under execution for augmenting the pumping capacities of the 
Palmer Bndge and/or the Ballygaunge Pumping Stations. The estimated cost of 
the scheme for the purpose for Ballygunge and Palmer Bridge Pumping Stations 
prepared by the Calcutta Corporation . is Rs. 31 lakhs and that for Topsia 
Pumping Station is Rs. 5.5 lakhs (vide Appendix 22). The Committee recom-
mends that the work be pushed on as expeditiously as p<>ssible. . 
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6. 7. Seweriug of the Cossipore area : 

The Cossipore area measuring 3.30 sq. miles is unsewered. There is a 
s heme by the Calcutta Improvement Trust for sewering it. On implementa
tion of the sewerage scheme, drainage from the area will be led to Dhapa 
Lock Pumping Station through a syphon across the Circular Canal, both 
sewage and storm water being lifted at a pumping station to be constructed at 
Ultadanga. probable cost of disposal of storm water of Cossiporc area 
as envisaged above bas been roughly estimated and reported by the Chief 
Fnginecr, Calcutta Corporation, to be Rs. 3.68 crores (vide Appendix 23). The 
Committee recommends that work on this scheme should be taken in hand and 
completion expedited as early as possible. 

6.8. Disposal of storm water of unsewered portion of Maniktala area : 

Out of 3.14 sq. miles area of Maniktala about 1 sq. mile bas been sewered 
by the Calcutta Improvement Trust. The rest of the area will also be sewered 
by them. The Dhapa Lock Pumping Station would take care of the diiposal 
of storm water form the Maniktala area as well The cost of this scheme 
roughly estimated by the Chief Engineer, Calcutta Corporation, is Rs. 2 97 
crores (vide Appendix 24) The Committee recommends that the sewering 
should be extended to the remaining portion as early as possible. 

6.9. Sewering and Disposal of storm water of un,ewered pockets In 
Topsia-Tangra. 

The area is at present unsewered and all the drains are surface drains 
which are in a very bad condition. The sewering of Tangra area up to Kankur
gacbhi Railway line bas been provided in the Calcutta Corporation scheme at 
an estimated cost of Rs. 39.70 lakbs. A portion of Tangra area on the other. 
side of the Railway line about 141 acres is proposed to be developed by the 
Calcutta Improvement Trust. The Trunk-sewer to serve both these areas 
bas been approximately estimated to cost Rs. 32.40 lakhs. The two estimates 
total Rs. 12.10 lakhs (vide Appendix 25) and the Committee recommends that 
sewering should be extended to this area. 

6.1 0. Seweriug of Tollygunge area : 
The whole of Tollygunge Municipal area of 7.44 sq. miles is unsewcred. 

This large area is a chronic sufferer from drainage congestion and flooding for 
want of a suitable outfall. The State Government has taken up for execution 
the Tollygunge-Panchannagram Drainage Scheme at an estimated cost of 
Rs. 29. IS lakhs. On the implementation of this scheme the surface drainage 
is likely to improve if the internal drainage system is properly prepared and 
linked up to the outfall channel of the Tollygunge.Panchannagram Dra'nage 
Scheme and additional pumps to cope with the full discharge including sewage 
effluent after proper treatment is provided in the proposed Auxiliary Pumping 
Station to be installed at Chowbhaga under the Tollygunge-Panchannagram 
Drainage Scheme. The Calcutta Corporation bas prepared a scheme in which 
the area has been divided and treated as two separate drainage entities, por
tion of Tollygunge between Tolly's Nuliah and Sarat Ghosh Garden Street 
measuring about 5.05 sq. miles has been treated as a separate unit in considera
tion of topographical features and for facility of quick drainage disposal. 
The remaining portion measuring about 2.40 sq. miles is proposed to be served 
by the Ballygunge Drainage Pumping Station. The cost of providing sewers 
for the entire area of 7.44 sq. miles has been estimated by the Calcutta 
Corporation to be Rs. 8.98 crores (vide Appendix 26). This is very essential 
and should be taken up early. The Committee understands that this estimate 



does not include necessary provision for additional pumps at the Chowbhaga 
outfall. This is a necessity and should be provided for, as the Tollygunge
Panchannagram Drainage Scheme, as now designed by the Irrigation and 
Waterways Department, has provided for an auxiliary pumping. station for 
disposal of drainage from a !?art of t~e area when the wat~r le':'elm the st?rm 
channel rules high and gravitational dramage t~rough the slu1ce IS not pos~1~le. 
A1 a short-term interim measure the Comm1ttee recommends that the ex1st1ng 
surface drains i~ the Tollygunge area be improved and linked up with the 
outfall channel of the Government scheme and that an auxiliary channel for 
drainage of the Baishnabghat area suitably aligned and provided to give relief 
to a fairly large tract within the basin. 

6.11. . Increasing the capacity or the Sedimentation tanks at Bantala : 
' The existing two "Pruss" type sedimentation ~nks ~ t Bantola for pre-

settling the sewage has a total capacity of 120 million gallons per day, which 
is inadequate. They do not function properly and fully throughout the year 
for attaining the objective of removal of the suspended solids and B. 0. D. 
as originally envisaged when they were constructed about twenty years 
ago. Two additional sedimentation tanks are necessary taking into 
consideration the increased sewage from the augmented water-supply and the 
need of having a stand-by for periodic repairs and cleansing. The existing 
sedimentation tanks also need thorough repairs and replacement of certain 
parts. The estimated cost of repairing of sedimentation tanks and other 
structures at Bantola have been worked out to Rs. 1.89 lakhs. The estimated 
cost of constructing two additional sedimentation tanks with ancillary works 
has been worked out roughly to be Rs. 50 lakbs (vide Appendix 27). 

6. 12. Remodelling and increasing the drainage capacity or Storm Water 
Channel from Bantala to Kulti : 

6.12.1. Description and boundary of the basin: 

The scheme covers an area ·of about 119.71 sq. miles in the police
stations Tollygunge, Sonarpore, Bhangar, Haroa and Canning in the district. of 
24-Parganas, including the city of Calcutta and its adjoining urban and rural 
areas. The area is bounded on the south by Tolly's Nullah and Sonarpur
Arapanch basin, on the north by Krishnapur Canal and storm water channel, 
on the east by a ridge line starting from Kulti proceeding towards south for 
about 3 miles and on the west by the river Hooghly. The basin can be broadly 
cl~ssified as urban area mea~suring 43.21 sq. miles and rural area of 76.50 sq. 
m1les. The first category mcludes area under Corporation of the city of 
Calcutta and proposed urban area in the Northern Salt Lakes. 

6.12.2. Problem: 

The storm water channel from Bantola to Kulti, a length of about 17 miles, 
~a~ excavated by the <;~rporation of Calcutta in the year 1937-39 for pro
':'ldm!! ~~ outfall for drammg the storm water from the city of Calcutta and 
1ts adJommg urban and rural areas after the river Bidyadhari was silted up. 
Recently a sche~e has been taken up for desilting the storm water channel, 
but no remod~lhng of the channel was envisaged. This is now considered 
nece_ssa!'Y· O'Y1~g to rapid urbanisation and increase in population tbe drain
age md1ce~ ongmally adopted are no longer considered sufficient. Northern 
Salt Lake 1s propo~ed t? be reclaimed. Pumping capacity in certain areas of 
~lcutta Corporation IS also proposed to be considerably increased. There 
Will also be mc~eased run-off due to implementation of some new scheme. 
Unl~ the capacity of the storm water channel is increased it will not be 
poSSible to accommodate the additional discharge from these. The previous 
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drainage indices and the revised drainage indices now adopted are shown in 
the following statement :-

Leu gravita-
Area in Previous Revised Revised tiona! dis- Net dis· 

Sl, Name of sq. drainage drainage discharge charge into charge in Remarks 
No, basin, miles. Index. index. in cusecs. other channd. cusccs. 
1 2 s 4 5 6 7 8 9 
I, South 10 sq. 4' 6' 1.620 145 to Tolly's 1,475 Pumped, 

Catcuta. miles. Nullah, 
2. Tollygunge-

Pancbanna-
gram-
Baincbitala-
(a) Urban 12 8 s• 4' 1,382 450 Pumped and 
area. reat gravita· 

(b) Rural 4·2 9/16' 3/4! 
tional. 

85 85 
area. 

" Tangra area Pumped· 3. 1·57 3' 4' 170 170 
discharge, 

4. North 7•5 6' 6' 
Calcutta 

1,215 751 to 
Hooghly. 

464 Do. 

5. Maniktola 3'44 3' 4' 372 372 Do. 
a.ea 

6, Cossipote-
Cbitpore 

S·9 s· 4' 421 421 Do. 

area. 

7. f"orth Salt 
Lake-

(a) Propo- 4 
sed urban. 

9/16 6' 648 648 Do. 

(b) Polder 14 9/16 ll' 567 567 o~. 
area. 

8; Rural area 583 
served by 
the atonn 

9/16' 3/4' 1,191 1,181 Gravitational. 

water channeL 

6.123. Scheme: 

The ~cheme provides for widening and deepening of the storm water 
channel from Bantola to Kulti to accommodate the design discharge after 
revision of drainage indices as mentoned in above Table. It also provides for 
remodelling of the outfall sluice, a detritus apparatus and two additional sedi· 
mentation tanks at Bantola for dealing with the pumped discharge from the 
areas which are getting reclaimed or urbanised, remodelling of a few minor 
sluices and culverts to drain the adjoining rural areas into the channel and 
other ancillary works. Since drainage of the rural area can be delayed for a 
day or two it is proposed that the pumped discharge from the city should 
get preference over the rural gravitational discharge whenever the two exceed 
capacity of the channel. In order to do this sluics at the outfall of intern al 
channels will have to be properly worked and controlled. The storm water 
channel has been designed for a total discharge of 75 per cent of pumped 
discharge and 10 per cent. of gravitational discharge from rural areas as it 
might be impossible to shut out discharge from the latter altogether. The peak 
pumped discharge has not been adopted as maximum pumping from all 
stations will not srnchrollise. The capacity of the sluice at the outfall will be 
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· hi h h th t or the remodelled channel. It will have to be 
;~s~~!dc~h;t t~e ~~!n~~l is a not overloaded with discharge from any additional 
area. 

6.12.4. Benefit : b t d th t 
h ·n benefit boih urban and rural areas. It may e no e a 

unl~~;:~ s~~~t~ater channel is remodelled , the draina!\e from th\ No~h~rd 
Salt Lake area and Tollygunge-Panchannagram B~sm c31nnot e e ec .e 

roperly and also no purpose .will be served by mcreas1~g the capac;1ty 
~f the pumps in the pumping stations of the Calcutta Corporation. . 

6.12.5. Cost : 
The cast of the scheme prepared in bro~d outline a':"-ounts to Rs. 151 l~khs 

as given in the abstract of estimate (v1de !"ppend1x 2~). The Comm1ttee 
approves the scheme and recommends its early 1mplementabon. 

6.13. Tollygunge-Panchannagram Basin Drainage Scheme : 

6.13.1. Description and Boundary of the Basin: 

The basin coves an area of 12.82 sq. miles of which about 6.25 sq. miles 
is within the limits of the Calcutta Corporation. 0!-it of the. remammg 6.57 
sq. miles 2.47 sq. miles are urban and 4.10 sq. m1l~s rural m character. The 
basin is bounded in the north by the Calcutta Corporation storm water channel. 
on the west by Russa Road, on the south by Tolly's Nullah and on the east 
by Eastern Railway line to Sonarpur and Panchannagram embankment. 

6.13.2. Problem: 
With the death of the river Bidyadhari and gradual deterioration of Tolly's 

Nullah the area, particularly the lower rural portions, came to suffer from_ 
serious water-logging. Later, the Calcutta Corporation storm water channel 
to Kulti was constructed which is now the only outlet of drainage for the area. 

Drainage from the higher portions of the basin, viz., Tollygunge area finds 
its way by gravity through several culverts and roadside channels into the 
lower Panchannagrm area which virtually acts as a receptacle of storm ·water 
from the adjoining higher lands. With the advance of the rainy season this gets 
filled up, with the result that during latter part of the monsoon. it cannot take 
in any more and hi&her areas also suffer. 

The storm water channel being primarily meant to serve as the carrier 
channel of the pumped drainage discharge from Calcutta city, the extent of 
drainage relief of the area under consideration is limited by the levels that 
r~le in the chann7l p~rticularly .at the time of rains of heavy intensity within the 
City. Another hm111ng factor IS the ventage of the existing Chowbbaga sluice 
which is inadequate. 

6.13.3. The Scheme : 

The scheme provides for excavation of a main channel · and necessary 
branch channels. The main channel 4 miles in length starts from a Railway 
culvert near Jadavpur Railway Station and ends at Cbowbhaga where a new 
four-~ented outfull sluice is proposed to be constructed. The channel will 
have.1ts outfall in the st?!"'" water channel of the Calcutta Corporation. It 
prov1de~ also for an aux!hary pumping station at Cbowbhaga for tackling part 
of the dtscharge amountmg to 45~ cusecs from the basin at the time when th· 
•torm water channel js ruling high, . · . 
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6.13.4. The detailed scheme has already been prepared at an estimated 
cost of Rs. 29.15 Jakhs (vide Appendix 29) by Irrigation and Waterways 
Directorate of the Government and is under implementation. The Commiltee 
strongly recommends early completion of this scheme. 

6.14. Draipage of Baiochitala area : 
This area of 4.2 sq. miles requires to be provided with adequate drainage 

facilities. The scheme envisages excavation of necessary drainage channels 
with a sluice at the outfall into the storm water channel. The estimated cost 
of this, prepared in brood outline, is about Rs. 'S lakhs (vide Appendix 30). 

6.15. Improvement of Haroa-Kultigong. 
The measures for the conservancy of the Kultigong arc vitally important 

for effective drainage of the city and its environs. Extensive hydrological 
observations and river surveys spread over a prolonged period have been 
carried out and model studies made with a view to determining the measures 
necessary for the conservancy of the Haroa-Kultigong which has shown signs 
of deterioration. These have been dealt with in the previous Chapter. The 
Committee recommends the immediate implementation of the measures suggested 
for the improvement of the Kultigong. . 

CHAPTER 7 

Region II, West of the Bhagirathi-The Bagmari

Bansloi-Pagla Basins and the Mayurakshi Basin 

including Kandi Area 
7.1. Area: 
Region II is the triangular tract in West Bengal bounded on the east by 

the Ganga-Bhagirathi, on the south by the Ajoy Basin and on the west by 
the boundary of the State of Bihar. It may be subdivided into (a) the 
Bagmari-Bansloi-Pagla Basin area and (b) the Mayurakshi Basin including 
Kandi area. 

7 .2. Rivers and Drainage Channels : 
7.2.1. The main rivers and drainage channels traversing this area are
( 1) The Bagmari, the Bansloi and the Pagla. 

(2) The Mayurakshi-Babla system with its tributaries, the Dwaraka, the 
Brahmani and the Kuia (Kopai-Bakreswar). 

7 .2.2. All these rivers excepting the ~agmari ultima~cly ~rain !nto the 
Bhagirathi. The river courses are short w1th steep gard1eot m the1r upper 
reaches and very flat in lower reaches as they pass through depressions into 
the Bhagirathi. 

7 .3. Problem of the area : 
7.3.1. The problem of these river basins is more .or l~s similar. A low 

depression separated by the high bank from the BhagJCathl extends along the 
west bank of the Bbagirathi all along to Katwa •. Ground-levels of this depres
sion are generally lower than the correspondmg water-levels ruling in the 

7 
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.Bhagirathi during August and September: Quite a numb~r 'of Beels. exist in 
the~e pockets. As such large areas rema1~ submerged dunng the flood season 
causing acute drainage congestion. _This ~ecomes ~ery acute when . heavy 
rainfall in the two basins synchromses w1th the h1gh flood. levels m the 
Bhagirathi. Additional areas get submer~ed. the[eby causm~ d3;ma~e !O 
standing cfops, communications and habitations as the Bhag1rath1 w1t~ 1ts 
present deteriorated condition is unable to take the run-off from these tn~u
taries. During very heavy rain. stonns the. run-.off from even these two basms 
is enough to cause hjgh floods m the Bhag1rath1. 

7.3.2. The direction of flow from or into the~e low ~epres.sions gets 
reversed depending upon the relative flood !evels m these tnb~t~nes _and the 
Bhagirathi. The outfall channel being not m a _healthy condition 11 takes 
considerable time before the flooded areas get dramed out even after the flood 
level in the Bhagirathi subsides. 

7.4. Measures recommended: 

7 .4.1. Improvement of the Bhagirathi : 

Since the capacity of the Bhagirathi is much less than the cumulative effect , 
of the flood discharges from its western tributaries, it is difficult to give pro
tection to these areas until the Bhagirathi is improved. For this purpose, the 
speedy implementation of the Ganga Barrage Project and necessary resectioning 
of the Bhagirathi along with the requisite river training and protection works 
are the measures . that cannot be over-emphasized as already suggested in 
Chapter 4. · 

7.4.2. Afforestation and soil conservation works in fhe catchment of the 
Mayurakshi and its tributaries : 

1.4.2.1. The Mayurakshi originates in the Santha\ Parganas and· the 
upper catchment of the Mayurakshi river system in the State of Bihar covers 
about 1,59() sq. miles. The catchments are in a bad state of disforestation and 
denudation. Contour bundings have been initiated in the smaller catchments 
of the tributaries. Complete survey of the entire catchment· to ascertain the 
requirement of treatment for the purpose of soil conservation has not been made 
yet. It is understood that the Bihar Forest Department in consultation with 
the Agriculture Department have prepared a five-year scheme for treating 
16,0:>0 acres of land in the upper catchment of the Mayurakshi for soil con
servation and afforestation purposes at a cost of Rs. 25 lakhs. This scheme 
has been undertaken as a Centrally sponsored one for soil conservation i11, the 
upper catchments of river valley system. 

7.4.2.2. The catchment in the Blrbhum district is ·1,266 sq. miles which 
includes about lO,O:lO acres of forest land and nearly 4,000. acres of waste land. 
The forest land is in a bad state of degradation and the waste land, resulting 
from gra~ual denudation, is now _lyi~g barren. The water absorbing capacity 
of the s01\ under both the categones IS very poor and they are in the advance 
Sl!ige of erosion: As proper cons:rvati<?n measures and a well. managed forest 
Will re_duce sediment load and mtens1ty of discharge to a large extent, the 
Committee approves and recommends an estimate . for soil conservation 
measure in the 8irbhum district at a cost of Rs. 16.50 lakhs based· on a scheme 
prepared by the Chief Conservator of Fo~ests, West Bengal (vide Appendix 31). 

7.4.3. Bagmari, Bansloi and Pagla Basins : . 

7.4.3.1. About 72 sq. miles were flooded in the year 1959 when the average 
de~th of submergence was s• •. The area being generally much lower than the 
ruh!lg flood lev!ll ~f the Ganga-Bbagirathi from about the middle of Au~st, 
dramage congestion 1$ almost l!Q ann11al feature, · 
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7.4.3.2. In the Preliminary Report it was stated that these rivers be.ing 
situated some distance below the selected site of the Barrage across the Ganga 
and the fact that the feeder canal was to cross these streams, provision for 
disposal of floods and drainage from these rivers was expected to be made 
under the Ganga Barrage Project. It bas now been ascertained that the 
location of the Barrage across the Bhagirathi has been shifted and the feeder 
canal will have its outfall above the confluence of the Bansloi-Pagla and the 
Bhagirathi. Under the circumstances a separate scheme will have to be for
mulated for dealing with the problems of the area although spilling from the 
Ganga-Bhagirathi in this portion of the low fiat country to the east of the 
Sahibgunge Loop line will be considerably reduced after the construction of 
the Barrage at Farakka. 

7.4.3.3. The Committee is of opinion that the problem in this basin can 
possibly be effectively tackled after the completion of the Farakka Barrage 
Project when water-level in the Bhagirathi will be controlled. A possible line 
of approach to the solution may then be to divert the Pagla-Bansloi directly 
into the Bhagirathi along a suitable alignment by-passing the low pockets 
below the river Par,la by putting up embankments along the right bank of 
Pagla. This scheme, if feasible, will benefit an area of about 15 sq. miles 
which is very low and full of beets and remains water-Jogged for a major part 
of the Monsoon period. 

7.4.3.4. Since the requisite hydrological and other data are not available 
to establish beyond doubt the feasibility of such a scheme, the Committee 
considers that collection of these data is necessary and for this purpose 
approves an estimate amounting to Rs. 48,000 (vide Appendix 32). The 
estimate provides for gauge and discharge observations. It also provides for 
survey of rivers and channels and taking cross-sections half a mile apart 

7.4.4. Flood Protection Measures for Kandi area : 
7.4.4.1. Kandi area comprises broadly 1,080 sq. miles of low area bounded 

by Sahibgunge Loop line on the west, Naihati-Azimgunge Railway line on the 
north Katwa-Azimgunge Railway line on the east and Ahmedpur-Katwa 
Railw'ay line on the south. About 400 sq. miles of this area were flooded 
in 1959 and a similar area was also flooded in 1956. The lowest portion of 
this area known as "Hijol beet" area suffers almost every year due to prolonged 
submersion. 

7.4.4.2. This area is mainly traversed by the Mayurakshi system of rivers 
which has a total catchment area of 3,600 sq. miles consisting of the four main 
rivers, namely-

(i) the Mayurakshi. 
(ii) the Kuia (Kopai and Bakreswar). 

(iii) the Dwaraka and · 
(iv) the Brahmani. 

The Monikornika the Kana Morand the Gambhira ar~ more or less the spill 
channels of the abov~ rivers. All these rivers flow into "Hijol Beel" whence 
the river Babla originates ultimJtely ~ra!nage into the river Bhagi~thi: The 
flood level in "Hijol Beet" area Js mfluenced by the level ruhng 10 the 
Bhagirathi. The level of the Bhagirathi is. agai~ deJ?endent on flood discharg~ 
from the Ganga and the floods in other tnbutanes hke the Pagla, the BansloJ 
and the Ajoy. As such the flooding in "Hijol Bee!" is a~ected by a combination 
of several factors apart from the floods in the MayurakshJ system. 

7.4.4.3. The bankful capacity of the Bhagirathi is about 90,000 cusecs at 
ttie outfall of the Babla. With the discharge coming down the river, this 
capacity is not adequate to take in much additional llow from the Mayurakshi 
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system. Therefore, a consideratble volu~e of floo~ inflow gets blocked as 
valley storage and a large portion of Kand1 area remams submerged. 

7.4.4.4. Problem of Kandi area : 
The catchments of the rivers referred to in the foregoing paragraph. are 

in a bad state of disforestation and denudation. T~e. co1;1rses. of the~e nvers 
are short, gradients ~teep and eff~c~s of heavy preclpi~tlon 1mmed18te and 
severe. The rivers bemg shallow sp1lhng starts even d~rm~ moderate floods. 
The flood problem of Kandi area is due to one or a combmat1on of the follow· 
ing factors :-

(a) A large portion of the Bee! area is lower than the H. F. L. of the 
Bhagirathi resulting in drainage congestion. . 

(b) The capacity of the outfall channel of the Mayuraksh~ system is not 
adequate to drain away the floods. 

(c) Inadequate capacity of the Bhagirathi. 
(d) Local heavy rainfall. 
(c) Backing up effect of the Ajoy flood. 
(f) Breaches in emoankments. 

7.4.4.5. The Kahdi area may be broadly divided into two zones depending 
upon the nature of the problem : 

Zone !-Sloping area with ground-level fairly above the H. F. L. of the 
Bhagirathi. _ 

Zone II-Low Beet areas, i.e., where the country is fiat and ground level 
is lower than the H. F. L. of the Bhagirathi. 

7.4.4.6. The problem of Zone I is mainly due to the deteriorated condi· 
tion of the rivers which are shallow and begin to spill, even at low stages. 
For instance, the bankful capacity of the Mayurakshi is only 30,000 cusecs 
or so, while a discharge of 2,00,000 cusecs in the Mayurakshi is not uncom
mon. The rivers have, therefore, been mostly embanked along both banks. 
but the embankments are not of adequate section. The capacity of the rivers 
is also restricted at many places on account of irregular and faulty location 
of embankments so much so that they invariably breach during high floods 
affecting large areas. 

7.4.4.7. As normal slope of the country is not always towards the rivers, 
the spill water does not come back to the river but flows across the. country 
along some depressions and old spill channels, and ultimately collects in Hijol 
Beet. The rivers Manikornika and Kana ]vlor are two such important spill 
channels which remain practically dry during low floods. During high floods, 
however, a large volume of spill water flows through these channels and creates 
additional problems on the left bank of the Mayurakshi. In fact, the whole 
of the area between the Manikornika-Kana Mor and the Mayurakshi gets 
flooded. As the Mayurakshi flood spiUs into the Manikornika from above the 
Railway line, the existing embankments on the left bank · of the Mayurakshi 
below the Railway line cannot give the desired protection to the area which 
is flooded by the Manikornika spill. The Manikornika which later joins with 
the Kana Mor floods large areas all along. It is also responsible for breaches 
in the embankments along the Kana Mor which falls into the Dwaraka near 
Ran a gram. 

7.4.4.8. The ri~er Dwaraka also starts. spilling from the Railway line and 
near Sankarghat 1t meets the Brahmam. The combined catchment of the 
Dwaraka and the Brahmani is slightly less than of the Mayurakshi river. 
From Sankargbat the area becomes low and flat. The peak discharge in these 
rivers is, however, much less than that of the Mayurakshi. 
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7.4.4.9. But for a few places, e.g., Bee! Langolhat, Bee! Panchthopi and a 

low area near the Manikornika Zone I area does not suffer from acute drain
age congestion. The area is high and sloping and above H. F. L. of the 
Bhagirathi and as such flooding is not so prolonged as in the lower zone. The 
problem is mainly of general flooding on the left bank during high floods. 
The right bank is also flooded at many places. Acute drainage congestion, 
however, occurs only near "Bee!" Langolghat and this is caused by spill howover 
from the mayurakshi. Drainage from this "Bee!" is very slow. The problem of 
this zone can be briefly summerised as follows : 

(I) Flooding on left bank of the Mayurakshi due to spills from the 
Mayurakshi, the Manikornika and the Kana Mor. 

(2). Flooding on the right bank of the Mayurakshi and drainage congestion 
in Langolhat area due to the Mayurakshi and the Kuia floods. 

(3) Spilling on both banks of the Dwaraka and the Brahmani due to floods 
in these rivers. 

(4) Faulty location of embankments and inadequate sections. 

Evidently some relief could be given .to this area, if embankments of 
adequate section, were located at appropriate places. 

7.4.4.10. Zone ll : 

All the rivers of the Mayurakshi system flow into Zone II, which is virtually 
fiat and form the river Babla, the main outfall channel into the Bhagirathi. 
Apart from the Babla, there are a number of other outfall channels of which 
Jhum-Jhum Khali and Uttarasan are important. The latter two channels 
during floods in the Bhagirathi flow in the reverse direction into the "Hijol 
Bee!." Here all the river channels are very much reduced in the section and 
almost the whole area remains submerged. The "Bee!" areas serve as detention 
basin. 

7.4.4.11. This zone which is full of "Beels", statts from Kandi-Bharatpur 
Road along the Mayurakshi and the Kuia rivers and extends right up to Sankar
ghat along the Dwaraka. Another low depression extends along the Jibanti 
Khal, a small drainage channel to Bee! Telkar, and goes almost up to Azim
gunge. The ground level of this area is mostly lower than the H.F.L. of the 
Bllagirathi and water level is primarily governed by the flood level ruling in the 
Bhagirathi. Originally these low areas were not cultivated and used to remain 
submerged. Now, due to influx of population, the low areas have gradually 
been reclaimed by numerous "gher bunds". These bunds can give protection 
only during low floods but invariably breach during high floods and vast areas 
get submerged. This is an annual feature here. Since inflow from the Mayu
rakshi system of rivers is much greater than the capacity of the Bhagirathi and 
"Hijol Bee!" level is primarily dependent on the level ruling in the Bhagirathi, 
the whole of the low area which is much below H.F.L. of the Bhagirathi cannot 
be effectively protected against floods in the Mayurakshi which, in most cases, 
synchronise with floods in the Ajoy. 

7.4.4.12. Partial relief to this area can be given only in moderate ftoods 
by retiring some "gher bunds" and increasing the capacity of the Babla V.:ith 
one or two additional drainage cuts. It may be noted that extraordinary high 
floods occur only once in five or six years and in the rest of the years large 
portion of this area is likely to be protected. During abnormally high floods 
some breaches in the "gher bunds" and inundation in this area cannot be 
prevented. However, the measures suggested in the succeeding paras will 
improve drainage of this area both during flood and post-flood periods. 
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'7.4.4.13. The ideal solution of the flood problem .of this area would be t~ 

throw open the low-lying areas to inundation. But smce a large. part of th1s 
area has already been reclaimed for cultivation, it may not be poss1ble t.o do so. 
It should however be seen that no furlher encroachment or obstruction takes 
place and no ne~ embankll.'ents are l?ermitted to ~e constructed. The Com
mittee rccom mends the followmg remed.al measures . · 

(a) Long-term mensurcs-
(i) Soil conservation measures in the upper catchments. 

(ii) Flood contcol reservoir in the· Ajoy. This bas been dealt with in 
Chapter 9. . 

(iii) Construction of the Ganga Barrage. The execution of this project 
is under way. · 

(b) Short-term measuaes-
(i) Thoroug't examination of all the embankments for the purpose of 

deciding which of them are to be retained. 
(ii) Improving the existing outfall channels. 

(iii) Provision of additional drainage outlets. 

(iv) Provision of additional waterways in this section of the Bandel
Barhawa Loop. 

(v) Removing or retiring some. of the "gher bunds" and constructing 
escapes or sluices in all the "gher bunds" decided to be retained. 

7.4.4.14. The Committee considered in detail a comprehensive scheme 
prepared covering all the short-term measures suggested above. The scheme 
consisted broadly of retaining and strengthening the embankment on left bank of 
the Mayurakshi from the Sahibgunge Railway line to about Kandi-Bharatpur 
Road. Embankment on the right bank of the Mayurakshi was also proposed to 
be retained for a certain length from the railway bridges to relieve the 
drainage congestion in the Langolhat area. ln addition to these, embankments 
on the right bank of the Dwaraka from Sankarghat to Ranagram and embank
ments on the right bank of Kana Mor up to Ranagram were also proposed to be 
retained and strengthened. All the embankments were to be retired at places 
wherever necessary. The scheme also provided for resectioning of the Babla 
and a few other outfall channels and two new drainage cuts one from Talgram 
and the other from Ghatla to drain directly into the Bhagirathi. Sluices were 
also provided at required places. The estimated cost of the scheme worked out 
to nearly Rs. 3.5 crores. 

7.4.4.15. The Committee after considering the scheme came to the con
clusion that since the problem was very complicated and flood levels depended 
on so many factors inter-related to one another, it was almost impossible to find 
out the best solution by theoretical calculations and to decide which embank
ments or combination of embankments would afford the be;t protection to the 
area and give the. maxim~m benefit. It was neither possible to ascertain what 
would be the opbmum diScharge through the proposed new cuts and for what 
discharge the outfall channels should be designed and what would be the overall 
effect of al\ these m~sures on Hood levels in Hijol Bee! and in the Bbagirathi 
under varymg condJhons and volume of run-off. It was also not possible to say 
wh~t would ~e t~e effect of separating the Dwaraka Basin from the Mayurakshi 
Basm. Cons1dermg all these factors and the cost involved; the Committee 
recommends that the problem should be studied in a model with various 
combination of embankments and capacity of existing outfall channels and new 
cuts to find out the best possible solution of the problem for the long-term 
measure. The model experiment should also find out the maximum amount 9f 
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spill ·area that may be cut out by embankments without increasinp: the "Hijol 
Bee!". and. the Bhagirathi flood .l~vels· and the maximum likely outflow into the 
Bhag1rath1 under these cond1t1ons. The effects of other tributaries of the 
Bha{!irathi and that of Ganga Barrage should also be taken into account. The 
Committee approves an estimate amounting to Rs. 1.37 lakhs for the purpose 
(vide Appendix 33). 

7.4.4.16. To have adequate data for the construction of the model and 
its studies the Committee thought it necessary and recemmended taking up 
of-

(a) Aerial Photograph of the area with spot heights at intervals marked 
thereon showing ground levels from which contour lines could be 
drawn. 

(b) Hydrological observations (gauge, discharge and silt) on the various 
rivers in the area. 

(c) Ground survey for obtaining cross-sections half a mile apart of rivers, 
tributaries, khals and embankments in the area. 

7.4.4.17. The work involved in (a) above was incorporated in the overall 
estimate amounting to Rs, 7.98 lakhs prepared for aerial contour survey of 
South and South-west Bengal. The work involved in (b) above is included in 
the overall estimate for such observations in South and South-West Bengal 
amounting to Rs. 7.03 lakh. The Committee approved both of these estimates 
and recommended for immediate commencement,- The Committee approved 
also an estimate amounting to about Rs. 25,000 framed to meet the probable 
cost for survey mentioned in (c) above and this would cover taking cross-sec 
lions of the river Dwaraka from Morgram Road to its outfall in the Bhagirathi, 
of the Mayurakshi from Tilpara Barrage to Talgram, i.e., up to the junction 
of the Kuia and the Mayurakshi and of the Kuia river from the junction of the 
Kopai and the Bakreswar to "Hijol Bee!". This estimate provides also for 
such survey of all the other small rivers and important khals in this area includ
ing the Kana Mor, the Bele, the Manikornika, the Brahmani, the Gambhira, 
the Jibanti-Banki, the Jhum Jhum Khali and the Uttarasan .. These estimates 
are at Appendices 6,7 and 34. · 

7.4.5. Interim Scheme recommended for Kandi area : 

7.4.5.1. The model experiments referred to in para 7.4.4.15. would 
require considerable number of years to arrive at a solution. As an interim 
measure, the Committee recommends Phase I of the scheme, which envisages 
strengthening of some of the embankments which are apparently necessary as 
well as resectioning of the river Babla to accommodate moderate Hood of the 
Mayurakshi system of rivers so as to give relief to the low areas in most of the 
years. A scheme prepared in broad outlines on these lines is estimated to 
cost Rs. 75 Iakh. The effect of the embankment on the right bank of the· 
Mayurakshi and its effect on Hijol Bee! also have been considered as far as 
possible by theoretical calculations. 1be Committee approves this scheme and 
recommends its imJDediate execution. 

7 .4.5:2. The object of the scheme brielly slated is to protect the area. 
between the Manikamika and the river Mayurakshi from flooding during 
extraordinary floods without causing any adverse effect on Hijol Beel area. In 
years of moderate flooding, the Hijol Bee! area is also expected to get some 
relief. The scheme comprises the following works :- · · 

(i) Retention and strengthening the existing embankments on the left 
· · bank of the Mayurakshi, retiring it where necessary and its 

extension along the left bank of the Manikarnika up to the railway· 
line, includins closing of all breaches. 
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(ii) Retiring some gber bunds as necessary on the Mayurakshi and the 
K uia in Hijol Bee! area, 

(iii) Construction of necessary sluices in the embankment for drainage. 
(iv) Diversion of the Manikaranika into the river Mayurakshi below the 

Railway line. 
(v) Rcsectioning of the Babla to accommodate the additional discharge 

due to strengthening of the left bank embankment on the 
Mayurakshi. 

7.4.5.3. The area on the left bank of the Mayurakshi is lower than that 
on the right bank ; as such this area is more subsceptible to flooding., Large 
quantity of water is also spill~d into the _Monikarnika from . above .the ~ail way 
line which causes more floodmg. The Important roads, VIllages mcludmg the 
town of Kandi, are all located on this side. The existing ex-zamindary embank
ment on the left bank of the Mayurakshi is also one of the oldest embankments. 
Considering all these factors, the ex-zamindary embankment on the left bank of 
the Mayurakshi is proposed to be retained up to Kandi-Bharatpur Road. The 
embankment is not, however, of adequate section and will have to be 
strengthened and - raised. In many places it will have to be retired to 
accommodate the designed flood. The embankment is proposed to be extended 
from a point near Sat paisa along the left bank of the Monikarnika, so· that the 
area does not get spilled from that river. The discharge of the river Mani
kamnika above Satpalsa will be led into the Mayurakshi. Thus the present 
embankment will completely exclude the area behind it from the Mayurakshi or 
the Monikarnika spill even during the highest flood. In other words, the 
whole of the area east of the Railway line bounded by the Mayuraksbi on the 
south up to Kandi-Bhamtpur Road will be protected against the highest flood. 

7.4.5.4. The probable flood level after strengthening Ibis embankment bas 
been calculated and it app:ars that som~ areas will continue to be flooded on 
the right bank. But this area will be very small, and after results of model 
experiment are available. it may be possible to give relief to this area also. 

-
7.4.5.5. The effect of strengthening the left embankment of the Mayu

raksbi on "Hij~l ~eel" ar_ea bas also been considered. The peak discharge in 
the Mayuraksh1 Will now mcrease but as large amount of surface flow of spill 
water will be cut off the p~ak inflow into "Hijol Bee!" area will not materially 
change. 

7 .4.5.6. At some places along the Kuia river and the Bele river 
(Mayumksbi) the embankments have encroached upon the river sections. As 
such the embankments breach even during moderate floods. It is proposed to 
retire the embankments at such places, which will benefit the Hijol Bee! area 
also. 

7.4.5.7. Benefits: 

With the implementation ~f lst phase of the scheme (interim measure) it is 
exi?~ted that a~10ut 69 sq. nules on the left bank will be benefited. Due to 
retinn_!l of certam gher bunds the "Hijol Bee!" area will be protected against 
flood m most of the years. 

7.4.5.8. Estimated Cost : 

The _estimated cost ofPhru:e I of the Scheme comes to Rs. 75 lakb (vide 
Appendix 35) a~d the Committee approves the· same. It may be noted that the 
_present scheme ts only a part of a bigger scheme. Separate estimate will be 
prep~ for other portions of the bigger schemes when results of model 
expenment are known. 
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CHAPTER 8 
I 

·Region ·III,· E~st ~f the Bhagirathi~Burdwan Area 
excluding the A joy Basin and Trans-Damodar Area 

8.1. ··Area;' .'' ., · 1 , 

Region III comprises an area measuring 2,505 sq. miles of Burdwan district 
. south of the river A joy between the Bhagirathi on the east and the Damodar on 
the west. Leaving out the Ajoy-Kunur Basin which is .being separately dealt 
with in Chapter 9, the remaining area may be roughly subdivided into :-

(i) Katwa-Purbasthali-Kalna ~rea (strip along · the west bank of the 
Bhagirathi). 

(ii) Banka and Khari River Basin. 
(iii) Behula-Gangur River Bas:n. 

There is a network of D. V.' C. irrigation canals within this region excepting the 
strip along the Bhagirathi 'which lies in sub-area (i). 

8.2. Rivers and Drainage Channels : 
The main outfall rivers of this area are the Bhagiratbi and the Ajoy, and 

major drainage channels traversing the area are the Kunur, the Khari, the Banka 
. and the lower reach of the Gangur and the Behula. The upper n~aches of the 
latter two rivers used to drain some · area during very high floods but now, in 
the D. V. C. system their sections have been reduced by embanking and convert
ing them into irrigation channels. The river Kbari bas its outfall in the 
Bbagirathi while the river Banka meets the Khari a few miles above the 
confluence of the latter with the Bhagiratbi. 

8.3. Katwa-Purbastbali-Kalna area : 
8.3.1. This area extends along the w~st b~nk of the Bhagirathi from Katwa 

to Kalna and is affected by the Ajoy and the Bhagirathi floods and also by local 
heavy run-off from the catchment of Banka, Khari and other rivers. The flood 
level in this area is mainly governed by the water-level ruling in the Bhagirathi. 
As such whenever heavy rainfall synchronises with high flood level in the 
Bhagirathi, it gets submerged. . , 

. 8.3.2.. Measures recommended : 
The problem ofthis area can be tackled by-

( a) improvement of the Bhagirathi for which steps have already been 
recommended in Chapter 4, 

(b) regulation of the Ajoy floods and improvement of the river. This has 
been dealt with in Chapter 9, 

(i:) maintenance of the local drainage channels serving the area by silt 
clearance and resectioning as necessary so that drainage is not 
delayed after the flood subsides. This measure should be taken up 
immediately without waiting for the implementation of the long 
term measures (a) and (b) above. It is expected to lffford some 
relief in the low .lying Purbasthali area. 

8.4. Scheme for Flood Protection Works of Nabadwip Town : 
8.4.1. Area : 
Nabadwip town covering an area of approximately 3.S sq. miles situated on 

the right bank of the Bhagirathi near the conOuence of Jalangi is the most 

8 
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Important town in the strip o£ area, .along. the river ~hagirathi in this region. 
The old town which was much smaller is located on h~llh lands and was rarely 
ftood~d. As a ,resul~ ,o£ influx .of ryfugees 1after par~1tj.qn o! ,.qen~al,th~ ,tfwn 
hlil'l:xpafltbid vastly extending toJow 'lands .and .the!dts;tt~ss, llut t~ tlo~mg has 
now beco~e acute. r 

r,<)'l} 'lf;lli)Jilt.ll-~1! 
8.4.2. Problem : 
In 1959 a major portion of the town was heavily flooded; !Water .Jieaching 

1 up. ,to 1the' first ·ftoor.lof s,everal ho~ses · in.the ~own~'· ln~n.da~iol! ljlf,thyl;town 
, • .starts . u 1soon as 1the tlood .. level ID· th' . Bhag1rath11S·~!gher. tJlan R,,\..r;3.Q.QO. 

The gauge readings of the: last few ,years . indicate thaqn .almos~ eyery, year ~his 
was exceeded: In 195.6 and 1959,• the highest flood levels, were R. ~- iW4J~ and 
R.L. 35.84 respectively. The whole town except 0.167 ~q. ~ile was sub-

. ·merged' to a depth of3' to 6' coinpletely paralysing'·the norl)'lalltfe of tHe town, 
its water-supply, conservancy and other essential wo~ks •.. ·.· ·''"·'' '"' 

8.4.3. Tbe Scbeme : · 

•. ,: 1 .. 8;4.3.1 • The R.a:ilway.1 •line•: on the west· side rof-. the town. runs •Qnil an 
embankment with a number· o£ "opeD. culverts. .On the Bhagirat(li side. OIJ.i· 1~he 
east there is no embankment but there is the foreshore road which . is slightly 
above ground level but below the H. F.L ' .On 'the western side of the ·Railway 

I line th<ire is the Muriganga which' is a dead ·loop of the Bhagirathi. At· present 
• the~•drainage· df· the•town is effected bothrthrough the culverts in .:theiRailway 
"embankment' into 1the· i Murigailgll c•and, through .open drains directly into the 
"Bhagirathi: oil the east. During· high .floods it was found that the ·Bhagirathi 
• •water spilled int6 the .town !both .through the Railway culverts on the west and 
· by over-topping the bank of.the···river.on the east. The river bank •near Ranir
. ghat. is being scoured. badly! and protection works have been taken up by the 

Irrigation and Waterways Department. .. · · . · . 

"' 8,4.3:2·. T~e .. presc;nt.,scheme ~n.vi~~ges' endosi~g t~e · town_'by a::chcuit 
; .em1>a~kill~nt~' ~he, R~1lway e~bankmet;~t on the western.stde formmg a ' p~rt of 
. th~. c1rcU1t. · 'All the·c;ulverts 111 the Railway embankments and . other drams· ·of 
' the' .tc>w~ · wjtli. 'outfall iiltb the Bhagirathi will· be sluiced s6 that 'the· norm~! 
· dp~i.nage. 11rrangement of. the town will not ~e d.isturbed in any way, '''The 
slUices Will' be closed only· when the flood leve\1s' htgher than ·the town· level 
and drainage will then be effected by pumping. ·' · · · '· · · . :i,,;.:'" ·' 

• 1.l··' '1.•1 . • -··· ' .:·_ ll ( : -~ 
8.4.3.3. The embankment on , the easter11 and northern sides or' th~ town 

.:w!l,l·have ,to be ~onstructed,, in ful~ while the Railway embankment' oil thd west 
w1ll have to· be strengthened"at places and the countryside crest•raised'slightly 
to give necessary free board. A pumping station has beeri provided at the 
lowest part of the town; It is found that some-of the existing drair>s will have 
to be remodelled and extended so that storm water from all parts of the town 

,fiow,.to the pump house. ! A,part oOhe.:extension. will have.to be in under
,g~Oi!J;td sewers. Pumps .. will come. i11to .operation · dudng 'high floods only. 
, The po~sibility ot:. installa~Oil of an 1\.ddi~ional 'puml!: .in future due.to possible 
. expansiOn of the towo, i)as been kept,1n v1ew. , : .. ,., .. 
• . ' . : l' .I ~ . : ' • ' : . . . . . • . I.: ~ ' ' ' I I ' . ' : . . .. ' ' 

8.4:3.4. The drainage index assumed for ,the purpose of; arriving at the 
to!BI d1scharg~ . to be. Pl\mped is 4i': for the congested area and SO per cent. of 
t~1s for less congested area· 'which is fuil of low 'pockets. For ·•'gravitational 
d1scbarge through sluices in normal times, a run-off of 6" and, ;3"1in 24 !)ours 
)ta.~ bee11 assumed for rthe respective .. areas. The Chief Engineer, ~ublic. Health 
· D1rectorat~ o.f the State Government, was ~onsulted iq the matter,. 1 ·, ; · ,· . :, 



·•s:4!t5.''1 Tlil!·i'Cffect of tireuit embShRmtiri\1 oii'tHti'Bhaglratlil was considered·. 
Since the embankment runs over the bank level and ·set' back·' frotn'-tl\1! bank'' 
Ji~e it w,m have l!ttle effect on the Bhagi~a~i in,. m~s~ , of the years, During 
h1gh ·ftoo~s,• howerer, large areas 'ar~ · sp1fied' qver· ·by 

1 
tbe' Bhagirathi ··ra.nd 

reeHic'tillh of t:lie-·'spill area bY 3·5 sq; miles 'wllf ndi ;hav~· any apptecia:ble · 
effe~t1 00'th~TiVef:·-~~~~:~• ' ; .. , · ~··· .... ·.~, 1 · 1.1 1 ~': {r. · ;_·_ ... , .·•-·L' :··• n 

t.J' 1 ! i"'J ·:-: 1 1 ',r,l · 11 .. ·!' ·;. :: :J:,J 11•) .J;;:c, .• lt!lf. '·'· llli'::d (1n 

: ·~,4:3:~:} .. Th~, · ~Jiiid~~nt.' pr' the'; pro~~s-~d. ~~~~l(ffie11\' h~s ~een' ~q · *~·kd. ~s;;. 
to,.~.'/qJ.~s,e,qot ~!l!Y ~.h .. e ~xisting .. t~Y(n .but_. some_ add1hoqal ;SRaClj. ~:~fel\,~o.r;>r.c_r v!d_e;: 
fof,' Tqt~F:'l ex!en,swp op,~e town. 1 .,I,h~ embankmeri\, rims l!!png ih~ :~Eiver.,'bank,: 
wHFre, r.mtc;,ch~';l work Js.m. I>rogre~s;, .A_tot]le~ ,l'ra;-es, the ~fllbii'Wm.~pt)i,as, t?e~n I 
seLd~~hc"i .-~~:f~11rt'"'I~s pdoss1~le, ~lul~b· . fixm~ .· th~ 1\l[!Jni?Jep~ ~he, eXJsfmg fpcysb~rR 
ro~, I l a~i~Je~9t r~ ·~.e .. ~s~~~r. ~.P~SSl, J~· I t •· I. n•U 'j \ IT 1/t .; II.';' o; •J,-' il ,ri I' ~·ll'·td. ,. 

'8:4!3~7: 11 lile ', RaiJw~x 'elribankmenf wiff' b~ve' to''iid istre'ngthened :fliereYef 
the cover over ·lls~umed' p~rcolatidri 'gradient' is' ribl'iiltl:'quate: Iris'fdtu1·d that'' 
t!Je <:rest of the Railway emba~~ment will have to ~e raised _sli~~\lY.,tj> ~iVJi tJle 
requ1red free board of 3'. Prov1s1on has been made m the est1mate for th1s: · · · 

... • • <;t I ;'Li,ll·'! •.1' 1 ,1 · ....... .: _· •. ,,;j"l/ .I·~;.. 

'· 8.4 3;8, ·:,Au~: the "Culverts in thli Rail wilY'' embankment forming the circuit 1 

will be-sluiced, The open drains ·into the Bhagirathf will also be:slulced so·t!Jat 
the existing 'drainage•. arrangemimt· is not disturbed and the required>pumpiog is·· 
kept to the ·minimum. • · During high flood the sluiCes ·will -have to 'be· kept closed'' 
and drainage•will·have·tO' be effected by pumping. •A pumping station has-been-• 
provided in the scheme. and is proposed to be provisionally, located neat Ranirghllti' 1 

The,maximum quantity of water to be' puinped' 4s •283,cusecs:assumlllg •4~r ... 
run·bff for 1.38 sq! m!les a~d 2fruil-off for: 1 •. 90 sc;r,: miles.;·! But as this -inclUdew 
an areaiof0.50 sq.' m1le wh1ch ts not yet occ1Jp1ed 'lis an'urbano 1area,i1he number·. 
of•pumps proposed to be installed initially~reas:followH k·li<v 1 c ...... ·,,.-:•.1 'II 

p 1, .!• . 1· ·!!,!a ·,·• :J ...... ''.' .. ,; fl 'IG':_r:n: ,~(1-_.,, ... 1 •' I i•1. f. -".Ji.!·,.j•l ~~~j.l'!l_!t:. 
.'·.1• •. , _.' , '., ·, J :;J_ j•, ,::1 .. •'1: 1i1 ci.!IJil) Jt!r.r'r: ,-T!·-.1· .. li (;.;qsec~;l,. i,t&.J01 

,. -~~) 2, .Nos,,.pumps of.7~ cu~.~c~ eac)l;;u, rr- ·;:- 1 • .• c.r ... •. l· ~~~oi"''''l J·! 
., -~~~).1 No. pump of40cU~f!iS: .. ~J.~.n· .. , : 1m : .. :;1 .... , ,_,40,;;..; .,., •. d 

(m),J.Nc;>.;.pu,mp ~f.2? cus~~s .. ·.aJ e~.: ,., . .,,, ... '"' ..... 1 JL~ J·11:1 ~d 

~. • • '· . :;, : ;. -· l .·_-_~_~ /'TOtal 1 'i~s~II~d'·ea~ac'ity 1 
-- •• :':.t 2t~:-~·.1,~;~~~;s·~: 

Tlie_ ·~!llaller 'pumps ~aye hein; pro.~id~l f6~., ~~~er: run~o~.,,: ;{ ;pa~ foi.~IJ.; 
ad#tonaipti~p of?? .cusec~ .~as ~e~ljl kept m. the ,pump 4pu~ ;, .. , '" :mL'p; 

. ' •. . • , .. 1·1 !· •! ,. 1' ' .. L ''I :·· 
0

} •••• ••• 1·! b .. ~_·,·•q,-!p 
8,•f3.i All th~ .·o~tf~iis o( the.,Municipal drains excepting the Monipur. 

Ghat,outralli~,prc;>posed:to•be connected to. the pumping _station by remodellin_gi 
the,existipg k~cha. d(ain, ... The Monipur Ghat o~tf~JJ .. wJll. be ~onnected to•t!Jn•· 
dram by,"means pf.a,coveredsewer-.as an·opcn,dram.IS .notposs1ble to. be taken. 
througl\,the_cc;>ng!l~tll,Q•area. ·• · '· : .. :" : .. ·· · ':. i'! 

~r, • !L ; 
· r~J ( -) ;•; ., .,.l1r; ·.';J/ I ·· · · :1 .. , r 

1 I· 

,.8;4.4;.-Benefits.:·:"l·: ..... ·.•: ... •.I·. · "· . '' ::·,, 

·n~ tot.~I ~s11¢,f~~c·c·o:s~'M·~;.'~Q;ill-~l((vidy 1~pp~_n?i~ 36): .:::ni~ ~n~~a~·~;;st 
of the mamteriailce and operation of pumps JS antu!Ipated to be Rs. 30,000' 
approximately. The annual cost of maintenance of th~ embanl(lpents_an<!;other 
alhed ~orks is estimated ,to be Rs.-)5,000 approximately. Thus. t!Je .!Qt;al 
recurring expendit11ni is likely to b!l Rs. s~.qoo,_ The valu~; of ijc;>od ,damag~t~"l 1 

1959 wa~ Rs. 3.63 la~h an~ amou~t s~ent on ryhef.~~ l}s.f.521akh .. _Tpe~/J ,.5~. 
~gores· are· not ·available.·. t:~ps,d«rmg . th,e, fact '!~ii}:'~ j!tves pr~~IJPII ~ ,.fh~ ... 
hfe and' 'Properties'- 'of ·nearly· i( lakh ol''peop\e hvmg m the h1~tpn~, \~'!n Qf 1 
NabadWip,:the 'Cdrilmitte~'recoininends t!Je taking·up'ofthe scheme. ' 
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8.5. Scheme for reseetioning the Baoka including drainage of Bhuri.
Shyamsundarpur Beel areas : 

8.5.1. The basin area of this scheme measuring about 198 sq. m~lc:S . .i( 
bounded on the south by the Damodar left embankment and watershe? !me u11 
to the Gangue and the Behula rivers, on the wes~ by t~e Damodar Mam Canal . 
and Jagulipara Silla Road on the north by a ndge !me almost parallel to the 
G. T. Road and the Damodar V.alley Corporation Left Bank l'v,lain Canal and 
oli the east practically ·by Meman-Manteswar . Road. The area ,mcludes to~ns 
like Burdwan, Galsi and Saktighar •. Ex~pt ·~hese an~ a few other towns~1ps 
measuring 7.46 sq. miles the ar.ea 1s pnmanly rural m character. The nver 
Banka is the main storm water dramage channel m the are.a. ~t takes off from . 
a point within police-station Galsr, passes through t~e th1ckl~ populate_d ~reas , 
including •the municipal town ot Burdwan and flows mto the nver Khan. The 
combined flow of the Banka and the Khari (known as Khari riv:er) then flows 
for about 6 miles, before ultimately falling into the riv~r Bhagirathi.' · 

8.5.2. Problem : 
8.5.2.1. Within the basin of the Banka (up to Burdwan town) there are 

three low pockets, namely, (i) Bhuri-Parsura Bee!, (ii) Shyamsundarpur Jala and 
(iii) lsufabad Jala. Formerly, the condition of the river Banka was satisfac
tory and its capacity adequate to take the run-off without causing any drainage 
congestion in the area. In the distant past, it was even used for navigation 
purposes. But with the passage of time, there has been heavy accretion of silt 
on its bed. • The deterioration was accentuated further with the introduction of 
silt laden water from the Damodar into the Banka through the Jujut} and 
Jhapur sluices, for supplying irrigation water to the Eden Canal S)Stem and also 
for supply of water to the Burdwan Municipality and the Eastern Railways •. 
All these have resulted in heavy silt deposits on the bed of the BankaJor about· 
ten miles upstream of the Kancbannagar Headworks comprising a weir, an 
undersluice and Head-sluice about 6 miles upstream of Burdwan. As a sequel, 
the problem ·of disposal ot ~torm water· discharge from the Banka catchment 
above Kanchannagar, has assumed a serious proportion, as will be evident from 
the fact that the inundation of the low pockets, viz., Bhuri-Pursura Beel, 
Sbyamsundar Jala and the lsufabad Jala, bas become a matter of annual 
occurrence. 

8.5.2.2. There is drainage congestion in the area downstream of the 
Kanchannagar Headworks also in years of heavy rainfall as the drainage 
capacity of the river ~anka is insufficient in certain length;. Some areas get 
submerged thereby causmg damage to crops and distress to people. Besides. 
drai~age of some of the Municipal towns is also affected for days together. 
Dunng the 1955 and 1959 floods, part of the Grand Trunk Road was under· 
knee:-<Jeep water and road t~ffic re~ained. disloC!lted · for a considerable period. 
Saktigarh tow~ also felt dramage .d•fficult1es durmg these periods; ·To sum up, 
th~ problem 1s one of acute dramage congestion due to (i) the silted up and 
ra1sed bed of the Banka upstream of Kanchannagar Headworks and (ii) the 
inadequate car!"Ying ~pacity of t~e Banka downstream of Kancbannagar. On 
account of this dramage congestion, the cultivation in the low-lying areas 
especially in the three low pockets mentioned above suffers every year. . . . . 

8.5.3. · The Scheme : 

The. sc~eme . envisages efficient and quick disposal ·of drainage water from 
the ~asm mculdmg remova~ of the cong~~ioil from the three low pockets, 
mentioned. !l~ove by resect1omng the ex1stmg channels and excavating a few 
new cnts }OJ_nmg the low pockets to. the main drainage artery. ·,The Banka is 
propdsed to be re-excavated and silt cleared from the. jun~tion pf the two 
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streams forming the Banka near the village Ghosh Kamalpur up to near about 
~aktigarh in the first instance ; this being the reach comparatively more dele
nora ted. Silt clearance of the two natural streams upsteam of their confluence 
at Ghosh Kamalpur is also proposed for giving drainage facilities to Bhuri· 
Pursura Beel- area. A new branch channel is proposed to be excavated from 
the Shyamsundarpur Jala to the Banka to drain out the jala, The silt clear
ance of the remaining portion of the Banka. up to a point one mile downstream 
of the bridge crossing for Memari-Manteswar Road near village Ganguria is 
proposed to be taken up in the second phase. A drainage index of ll" ·per 
day has been assumed for working out the discharges up to Kanchannagar weir 
and bayond that Dicken's formula has been used taking value of C= 120. 

8.5.4. Benefits : 
The following benefits will accrue on execution of the scheme :-

(a) Vast areas within 198 sq. miles now sulfuring from drainage congestion 
. almost every year, will receive the requisite drainage facilities and 

wil! be able to grow both Khariff and Rabi crops in most of the 
years. 

· (b) The risk of submergence of towns like Burdwan, Saktigarh, Galsi and 
Palsit will be eliminated saving thereby large sums at present 
expended on flood relief. Internal drainage and sanitation of 
Burdwan Municipality will also improve. 

(c) The traffic on G. T. Road, etc., will not be dislocated. 
(d) The perennial source of malaria from the water-logged Beel areas will 

be removed and sanitary conditions will improve. 
8.5.5. The estimated cost of the scheme works out to Rs. 58 lakh. As 

already stated above, the work is capable of being executed in two phases. 
Hence the estimate has been prepared accordingly. The estimated cost of 
Phase I of the scheme (Bhuri-Shyamsundarpur drainage scheme and resection
ing of the Banka up to 482 chains below Kanchannagar weir) works out to 
· Rs. 32.00 lakh (vide Appendix 37) and for Phase II of the scheme (resection
jog of the lower reach of the Banka) Rs. 26.00 lakh (vide Appendix 38). The 
Committee recommended early implementation of the scheme. 

8.6. Resectioning. of the Kbari : 
The requisite data for resectioning the Khari is not available. As such the 

seheme could not be prepared. The Committee! however, app~oves an esti~ate 
amounting to Rs. 28.600 for su!veys and coll~llon of the .requ1~ed hydrological 
and field data (vide Appendix 39). Detailed scheme 1f feasible may be pre
pared after collection of necessary data. The Committee recommends that 
necessary surveys and .hydrological observatioi?- should be st_artc:d early and 
meanwhile the outfall reaches of the Banka-.Khan should be mamtamed properly 
by occasional silt-clearance as necessary. 

8. 7. The Behula-Gangur River Basin : 
8.7.1. The Behulaand the Gangur are more or less moribund _rivers in the 

upper and middle reaches and normally do. not serve as dramage channels 
except in the lower reaches where wat~r-level IS mo~e or less governed by flood 
level ruling in the Bhagirathi. Dunng heavy ramfalls! however, . when the 
depth of submergence increases, th~se. ch~nnels could function for dramage also. 
But they have been converted into ungallon. channels under the p. V.C. s~s~m 
and the sections have been reduced by puttmg up emba~kments m. the ongmal" 
bed of the river. There is a small escape and a syphon 1n the tad-end of the 
Gangur above which a very large area bas been enc!osed by the Behula and 
the Gengur. The Committee is of opinio~ that as. dr81nage .c~~nnels have been 
converted into irrigation canals alternative dramage facilities should be .P!o
vided. Detailed investigations should be taken up to see how best the position 



could: be .. improved and' schemes 'for' relieving •1the•dtaina~~ 
1c~.n~e~ti~~ '}n' ~~r: '; 

area·prepared ,;, ... ' '!'''' ;
1'_1;·."_ ('~~-~~~~-( 1 :~'/,;.,~;;

11

:l;.~··~.,;;,.'.' ,1:; 1 ~~(. ·.f~·-i: .. • 

, ~d)~~~~·~.\:'.~ i (~na!s-p~~bieQ; ·: a~d -1J!Ieasiu~. , reconnnended '~r '~mpr?ve~~nt.: J • 

11 ~· 1 · . .A net-wotk of irrigation chp.nnels hils <been constructedo m th1s are_a '!fS 
w~l.~i~ ']ra~s-Damod,ar"and ~ow~h-Hoogh~y _areas\ 1 'Durirt~ • •f9S9 fl?~~s a:,',', 
num\>e,ll: ,pf caJJaL structures w1th, Inlets •wl:re•i:lamaged;• ·rcer_tam ·struc~re~ o~ ,. 
some,,,draina.ge channels.were not found·ade'quate '!O~ caiiryn'lg·tfie d1s~harges" 
th~y were, subjected to, .. The number <and capac1ty•1of ~e~capesdwete )'ound, 
inlld~ql.late. , A numbero~of. br~a.ches io~u~red· and' so~e outs ~~~e•rnade Jn· the:" 
o.v.c. canals during.:the -cntiCRLperJOd oJD:.J959·creahng addJt!Jonnl Pro~lems. 
Flooding in the lo~ ar_eas was accentuate~ by these factO.t:f-.rni;Jnder· ~hese 
circumstances the situation may. ~efome se~~9.\l,s.:ffh?'!, ~,ca~al ~r?~ses !l,rallwaY:: 
line or a road and the waterway JS rlot des•gned to, ~arry add1~10na! d1~c~arge 
that might come• through breaches and c~ts an~. the~by 1en~angersthe·Rallway 
Jine 1or the road.- The 'capacity of certam structures m · dr~ma~e ;channels now 
converted into.irrig~tion canals has• also beeri found to be 'Jrtad~~~~~e. 

s.s.z. Measures, recommended for lmp~ov~ment o(, ,D.rai!l\lge J!"l!ciJ,itie~.•iD 
D "'•C'Sy•tem'·'··'' · · · .'Y '• ;, • . , , , , . . ! II,.. · · ·I ·,·. ; i ,, '• 

lj • • 'I '' ' ' . ' ' • ' "'. 

·~-~:s;:t,'t, ; ·;;r:~e <:;om mitt~~! r~commeQpph~t,-....1 • ''' . ' ' j.' 

(a) the canal structures should pe examined (o~·wate'rway•and those found 
deficient should 

1
be. remodelled ,to p~ovide fO( additional Nert{age for 

efficient drainage, . .· 1,, ,., 1, :. ,_, ' .. · .. ,, 1 .<: ·.oi j' 1;,\ 
11 ' ''(b) addiiio~aJ escapes should )?e provi<led,to ,dispose of,alb the discharge 

1 
,comi~~ ~n~o ~?e. channels fr?m ~~eil}l~t~, . . , ... 1, • ··.: , • r . ' .. 

1 (<J the dramage, JDd1ces recoml'lended J:>y. the .committee (v1de: Chapter 2)· 
·' ' .• I , I may be COnsidered . fOj:, adoption, v,:ith advantage SUbject (o '"the! 
1 · t. '" .limit~tioJis mentiOned therein. , ,_,_,,. :k-'~~' :· · · ;·'1 1 'I · .. -rrir 
• 'I • ' )' o _ I ' • ' II o • • ' ' , • - • ., 

' ; :(d) the. ,J:anal embankments 1should be strengthened. with aaequat'e ,free<' 
board -I·~ -, • ··,: -, tl,··- ·. -. r -· ... • d.J- .. ,, '-. -"·· 

-' •• I' I _,.' . ' ' ' • . . • I ' • • ' • ' ' . ' • : I . .' ' . '. I l .. t ~ 1 ' I ') i' 

:Jil'(e) it- may be; 'e.xamine~ whether any oOh~.tanals\v~ich: have:, 1 b~e,\1 .. 
extended m ·the sp11l areas. of the Damodar on the nght bank ~s 
obstructing the natural flow of spill i watet 'or 'drainage 'bf. the 

,,; , rl '" ~ountry and, , i.f so, ne~~s.sary measures should, be taken for afford-. 
),,_,,; ,_ ,t~g proper1 ~ratpage fac;:tltttes, . , ) , , : . , , .. . . · •...s ~:: '~~-

J•.,•(f)·an investigation· should be made :to ascertain whether riew drainage 
", . , .cuts and/or additional ·cross-drainage works arc required· in iu'eas 1 

., 1,, · drained by the Kousiki, the Kana Nadi, the Kana f>amodari etc.;' 
: ·"· .,.., ·which have beeri converted into irrigation canals. · ·· ·· · · • · '" · '·> " ' 
.. U:2.2l ' Some of the drainage channels have . now to ac~on\mod'~te the't~ii' 

discharge from the irrigation canals also. · These channels which were hardly · 
adequate for dra!ning the local.~asins are causing increased drainage Co~gesti·on 
as .. ~he~:. &J:e. subJected .to additional .loads. F:or·.improving thesitiiatioiJ;-the 
Cqmm•t~~ recommends that steps should, be taken for resectioning the • .draint'• 
ag~, ,channels· .. such. as the ,Purana,;Rajapur,: Dankuni Khal, etc,, or. altematille<i 
chaqjlels provJdcd,wh,ere necessary! for disposing ofthe.tail discharges.-r.,;,,' :.or 

.·8.8.3.-~·The' Committee' recommends that· investigation -works"·whicil· 'will'' 
take·.some . tinie• ~>.hould be taken•Up immediately and· necessary•scliemes·; shOuld 
beidrawn up and Implemented. as soon as possible.•' It is understood· that there 
is a, provis~on of Rs. 2.5 crores for extension and improvement of these canals' 
ou~ .ofwh•ch Rs. ~51akhs only are earmarked for .. new cross-drainage works;·· 
Th1s .IS not, considered adequate. However, •until detailed investigations' 'ate'' 
made po_idea of .the additional works that are necessary and the cost thereof,' 
caR be given •at this stage• o· . • , · ; • · 
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CHAJ:>JER ·R,o .,, 

·'~ 1 ne·aion"Ill 'AJ' ··~-K!J.in,,ioo,fi-:t"; .... "i · nu:rdwa 1 A~ fhJl,~(~ b.• ·l,r.-::,, n ~ ~ 9J, _.,.,,"!',, ·~-~ .. ~~ .,P,, . .y · •.· _._. n; ~~-"' 
:,;,1~.' :M:' ';.:h~~ ~jo~'.q;i·~it~~~ i~ ,:afha~· i~, th~ ~:chh~ta~agpp~e llil)s' ~8~~ .. ~b~ve 
_,Sik~l.alf~kes 1n, two,,lmpQrtl!nt. Slr~ams .. nam~ly,, ~e Path~o, ard:;ti1q.,f<~,inti 

Nad1s. It enters West Bengal near Ch1ttaranjan an~ falls mto the ,Jlhagirathi 
at. Katwa. In West Bengal it has· two imporiant, tributaries; namely, the 

.. ,)':llpglo;:v,;C?n .. the..jeft a11~ )h,e. riveu Kw;mr 01,1 ~he right .. The Ajoy c;atchment 
; ,ll)easur,mg 

1 
abo\lt 2,420 sq .. m1les is a )ong and. narroW one, lying between 

.,' th~~e dft~e Dam<ldi!r al),d. thl) ~ayuraksq\ riv~,r sys\e~ •. '.' , . ·,.,,'',,',' ~~~; ,' 
9.2. Problem. : · · : "• • ' ·• ' ... : . · ·: . . · 

, . 9.2.1 .. ·.Xh" .flood· slope .of Ajoy, in Bihar portion, js comparative)y 1steep 
and ~here is no spilling in that, area. I.The. spilling starts on the right bank 

,, of ,AJp:.~,nea~01its. co,nfiu~nce, with H,inglow,. a ;1few. miles,. downs~reaqt of 
1
£andabeswar. from near about Beta m the d1stnct of.'Burdwan the 'country 

; 'l7.cdmes fla~ter, .. Qn 'the rjght bank starting from near. Beta there i~ more or 
. les~ .. il contmuous Sch~dule 'D' embankmeJ;~t up , to. Purucha wh1le beyond 
•that' the embankments ·are ·ex~zami0dary. Flooding on both banks below 
.Purucha is almost an . annual feature. 'The Schedule ''D' embankment js of 

· •adeq uate'' section · and maintained properly while ·the· ex-zamindary' embank
ments are of less than standard section. Area protected· by Schedule 'D' 

:.embankments is 54 :sq •.. miles' while that expected to.! be . protect.d by ex
. zamindary embankments is 89 sq. miles. On the left·· bank of the . A joy there 
.exists a number of embankments mostly detached .• : The! embankments on this 

· bJnk are. all ex-zamindary except fo~ one :of small length. · These embank
ments often breach' and repairs are carried out by varipus agencies which are 

1 
of!en, n?t very effective. , Due to. the .existence of Schedule 'D' ell)bankm~nts 
on, the r1ght bank. the pressure on the left. ban,k has bee11 · marked. The nver 
chann.el has deteriorated due to deposition ,of sap d .. ·The total. area liable to 

: ~e flopded duri11g high floods' 011 ~l)e left ban~ i~, abp4t 11~ ~q., niiles~ 
9:2,2." On the' right bimk oftlui' Ajoy lies •the ·irrigable commanded area 

of the •Durgapur branch of' the D; V: C. canal· sy~tenr while on the left lies 
the irrigation commanded area of Mayurakshi canals system. In times of high 
floods both the areas get affected to some extent. ' . ' ' • · ·; - · · 

''' 9:2.3: In tl\e'lowerreaches hiJih floods cause extensive' damages' to' areas 
which have been occurring frequently and those which occurred·in 1916, 1942, 
1946, 1956 and 1959 were abnormally·high. l'he•highest flood·discharge.in 1956 
through the tail way bridge over the river in betwe~n Bhedia and , 13olpur was 
estimated to be of the order of 3,00,000 cusecs. · The capacity Of the· Bhaglrathi 

. atKa twa being 1,27,000 cusecs up to·its danger level,' the inll?w··at 'thi~ place 
from the Ajoy of 3,00,000 cusecs created an extrem~ly disastrous Situation 
resulting in flooding of vast areas. In the 1959 flood, wh1ch was .of jlhq ,order 
of 2,50,000 cusecs, consid~,rable amount of damages were ag~in <:au~ed' riong 
both the banks of the Ajoy ·and the left bank of the Bhag1rath1. The area 
inundated during 1959 on the' right bank of the· A joy was about 80 sq1 :miles • 

.. ,,9.2,~ .. Flopds i!l,t)lp rjyer,Ajoy rise rery rapidly and very, high. f~~u~n~ly 
they breach ex-zamindary

1 
emban){ment~. which were put. up to protect, fetnlf 

lands in the lower reaches of the river. Further, as the flood waters or the 
A joy flow into the 'Bhagirathi at. ~at:-va , exte,nsive ~oo~ing ta~es, place on 
the left bank of the Bhagirathi also. As the contnbutlo~ of some ·of t~e 
western .tributaries, .specially ·the . A joy, often exceeds. co.ns1derably t)le. mam 
Bbagirathi flow at , Katwa, some form. of control of th1~ mftow and ell try ·of 
sand into .the Bhasirathi, is· n~~ssary. · '' · · · · · · · . 
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9.3. Area affected by Konur ftoods: 
, 9.3.1 •. The river Kunur is a local drail!age channel. 'It runs_m~re or less 
parallel to the river Ajoy originating from a httle east of Ondal-SaithJa branch 
of the Eastern Railway and meets the Ajoy near Mongalko~e. Its total length 
is about 70 miles with a catchment of about 298 sq. miles. It ·crosses the 
Eastern Railway Loop line near Guskara railway station about 22 ·:miles up-
stream of its junction with the river Ajoy. ·' 

9.3.2 .. Several areas of land in t~e lower catchment. of the riyer Kunur 
comprising about 14 sq. miles remam water-logged dunng the ramy season 
and as a result the lands remain unfit for cultivation. The water-logging of 
this area is due to the following reasons :-

(a)' The waterways of the river Kunur is too narrow and indequate for 
the discharge it is expected to carry. 

(b) Due to steep slope of the upper reach of the Kunur water rushes down 
rapidly whenever there is a heavy precipitation in its catchment. 
The slope in the lower reach (between Guskara and Mongalkote) 
is fiat being about a foot per mile. Thus it takes a fairly long 
time to drain out the surplus waler. 

(c) Some portions are very low pockets, drainage of which is not practi
cable. 

(d) The flood in the river Ajoy occasionally synchronises with the local 
rainfall in the catchment of the Kunur. As a result drainage 
through the Kunur is held up and besides, due to the back water 
effect of the Ajoy flood, the drainage is delayed and the difficulty 
augmented. · 

(e) When the Ajoy is in very high floods, the flood spill enters through 
the gaps of the poorly maintained marginal ex-zamindary embank
ments on the right bank (lying more or less between the Eastern 
Railway Loop Line and the junction of the Kunur river with the 

· Ajoy). This flood spill is mostly drained out through the Kunur 
into the Ajoy and causes further holding up of the Kunur drainage. 

9.3.3. Area on right bank of the Ajoy is affected due to-
(a) breaches in Ajoy right embankment and ex-zamindary embankments, 

and 
(b) flooding from the Kunur. 

The public demand is for remodelling of ex-zamindary embankments to 
standard section on both banks. The effect of such an embankment system 
wouldbe-

(a) Increase in flood levels ; 
(b) Extending the flood wave further downstream ; 
(c) Holding back of flood water of the Kunur longer. 

Besides, in case of breaches during abnonnal floods these will cause 
heavier damage than ifthe embankments were not there. ' 

9.4. Long-term measures recommended. : 

~.4.1. ~be solutio~ of the harmful flooding from the Ajoy lies in control 
of stlt by s01l conservatton measures as well as afforestation of waste land and 
also control of floods by construction of storage and detentioi& reservoirs. 



61 

9.4.2. Afforestation and Soil Conservation measures : 
9.4.2.1. Out of a total catchment of 2,420 sq. miles, about I 020 sq miles 

lie in West Bengal. The Committee recommends as first step 'toward~ flood 
moderation and improvement of the river, afforestation and soil conservation 
measures in its upper catchment and the undertaking of scientific land uses 
in the middle catchment. From information furnished by the Government of 
B~har so far it appears. that out o~ 1,400 sq. miles in the upper catchment in 
Bthar, schemes for sot! conservation moasures covering an area of 6 sq. 
miles have been carried out in the Second Plan and in the Third Plan it is 
proposed to carry out such schemes covering 41 sq. miles. Such afforestation 
and soil conservation works in West Bengal (in Burdwan and Birbhum cis
tricts) are roughly 113 sq. miles. Out of this 6.2 sq. miles have already been 

· afforested. 
9.4.2.2. A scheme for soil conservation measures in the catchment area 

in West Bengal prepared in broad outlines by the Chief Conservator of Forests 
at an estimated cost of Rs. ~1,2llakh (vide Appendix 40), envisages treatment of 
sheet eroded areas and gulhes. In the sheet eroded areas, digging of 6' wide 
cattle-proof trenches is provided as nothing .can be achieved until grazing is 
eliminated. There will be contour trenches inside at suitable intervals. These will 
be followed by intensive afforestation with suitable spurs. In the gully areas it is 
proposed to have extensive number of check-dams and gully plugging. These 
will be supplemented by chutes, drops, inlets and catch-water drains. The 
catch-water drains will be for diversion of head water flow where the gradient. 
is appreciably high. Bamboos, grasses, etc., will be put on the check-dams 
and even raised in 'thalis' to reinforce them, as well as to cover waste lands, 
'Ipomea cornea' is proposed to be used extensively to consolidate the check
dams. The average expenditure would approximately be Rs. 61,200 per sq. 
mile an<! would fetch an average yearly return of Rs. 5,265 which shows that 
the investment will pay adequate dividends. The estimate provides for neces
sary expenditure on administr:~tive set-up and personnel. The Committee 
recommends that this scheme be taken in hand for implementation as early as 
possible: 

9.4.2.3. The Committee likewise strongly recommends that comprehensive 
schemes of soil conservation and afforestation in the Ajoy catchment within 
Bihar should also be undertaken simultaneously on an extensive scale. For 
this purpose the Government of West Bengal should take up the matter with 
the Government of Bihar. 

9.4.3. Storage and detention reservoirs in the upper catchment : 
9.4.3.1. As the capacity of the Bhagirathi in its present deteriorated condi

tion is limited large inflow from its tributaries gets blocked up resulting in 
large-scale spilling of the tributaries and makes the Bhagirathi itsel.f overflow 
its banks adversely affecting the drainage of areas upstream of AJOY out-fall 
including the "Hijol Beel". If all the areas, subject to inu';ldation by the 
Ajoy spill were to be protected by embankments only, the dtscharge would 
have to be confined between the embankments on both banks and ultimately 
led to Bhagirathi. This would accentuate the ~oodin!l and increase· th.e silt 
charge in that river and would adversely ~ffect tts regt!D;', Therefore, tf the 
lower valley is to be protected from ftoodmg, the provtston of embankments 
alone will not solve the problem. The Ajoy floods must, therefore, be regulated 
by storage and detention reservoirs. 

9.4.3.2. The Committee, therefore, recomme';lds that inv~sti!!Btion should 
be taken up immediately for storage and dete~tton. reservot_rs m the upper 
catchment and express the view that such a proJect ts. essential not. only for 
improving the Ajoy ri_ver itself but also for tmprovmg the Bhagtratht. In 
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this connection the Committee would draw the attention of Government to the 
Committee's re~ommendation made in paragraph 5.14.1 (ii) of the Preliminary 
Report. It is since understood that the Government of Bihar is considering 
the construction of six reservoirs on the Ajoy and its tributaries for irrigation 
purposes only. Investigations for suitable detention reservoirs are essential and 
should be taken up. In larger interests, a unified scheme for the Ajoy valley 
is desirable. 

9.5. Protection to Irrigated areas : 
9.5.1. Notwithstanding the measures suggested in the foregoing paragraphs, 

the Committee is of the opinion that some special measures are necessary, in 
cases where irrigation facilities have been provided but the areas are· sub
jected to occasional flooding, to mitigate as far as possible the distress in the 
area. On the right bank during high floods spill from the Ajoy encroaches 
into the commanded area of the D. V. C. canals. About 20,000 acres are 
normally aff~cted by the Ajoy-Kunur spill. In years of abnormal :floods and 
heayy local rainfall when breaches on the embankments also take place, a 
much larger area is affected. On the left bank, the irrigated area from 
Mayurakshi canal system has not been extended too deep into the spill area 
of the A joy and in most years it was not affected by normal A joy :flood. 

9.5.2. After careful consideration of factors the Committee recommended 
that where irrigation has already been provided, the area should be protected 
from flooding by either strengthening andfor retiring the embankments or 
putting up new ones as the situation demands. 

While giving effect to this recommendation the effect of cutting off of the 
spills of the Ajoy on the Bhagirathi-Hooghly may be investigated. 

9.5.3. The details of the existing embankments and cross-section of Ajoy 
being not available, it is not possible to recommend the specific embankments 
to be strengthened, retained and/or retired. The Committee, therefore, recom
mends the sanction of an investigation scheme _estimated to cost Rs. 11,700 
for survey of the river Ajoy including the Kunur· for a total length of 160 
miles in West Bengal from Kalwa upwards to Pandabeswar (vide Appen
dix 41). This scheme provides for taking cross-sections of the rivers and 
embankments where existing at half mile intervals, the level lines along the 
cross-section extending 500 ft. on either side of the country-side toe of the 
embankments. Survey will also be done to locate correctly the exact position 
and length of the existing embankments. 

9.6. Measures recommended for Kunur Basin : 
. 9.6.1. The Kunur river being a tributary of the Ajoy investigation for 
Improvement of the Kunur and drainage congestion in its basin should also be 
taken up along with .the investigation for the Ajoy. Until the Ajoy floods are 
controlled normal Silt clearance of the Kunur will not be effective. 

9.6.2. The waste lands in the catchment of the river should be afforested 
and effective soil conservation measures should be adopted to cover all forms 
of land uses • 

. 9.6.3. The adequacy of waterways in Sahibgunge loop line of the Eastern 
Ra1lway ~ear I?· V. C. Canal crossing just above Bhedia has been examined. 
The area IS mau~ly flooded from Ajoy and the Kunur spills and. the openings 

. are on the low s!de. But as depth o.f inundation both upstream and down-
stream of the bndge over the Kunur 1s considerable and since the improvement 
of. the Kunur is not possible without.the improvement of the A joy, the Com• 
m1tt~ ~ecommen~s that the scheme for mcreasmg the bridge openings should 
awa1t 1111 some SUitable scheme is drawn up for the Ajor. · · 
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CHAPTER 10 

Region IV, Howrah-Hooghly Area 

10.1. Area: 

10.1.1. This area measuring 1,107 sq. miles is bounded on the north by 
the southern district boundary of Burdwan, on the east and south .bY the river 
Hooghly and on the west by the river Damodar. This region which is pro
tected in parts by embankments may be broadly subdivided into two zones, 
yiz.-

Zone 1-The Ghea-Kunti basin of the area north of Sheoraphuli
Tarakeswar Railway line bounded by the Kana Nadi on the west 
and the Hooghly on the east. 

· Zone H-Area south of Tarakeswar line bounded by the Damodar on 
the west and the Kana Nadi and the Hooghly on the east. 

10.1.2. Zone I comprising 470 sq. miles is moderately sloping up to 
Chinsurah-Dhaniakhali Road, but more or Jess fiat below. The D. V. C. 
irrigation canals have been.extended into the area above the Dhaniakbali Road. 
The drainage channels have now to accommodate the discharge from the 
irrigation system in addition to the local run-off. 

10..1.3. The total area of Zone II is 637 sq. miles almost whole of which 
is drained into the Hooghly except for a small area now draining into the 
Damodar through the Madaria Khal. This zone consists of the following 
basins:-

(a) Madaria Khal Basin which originally measured about 126 sq. miles 
now drains only about 12 sq. miles into the Damodar. , 

(b) Purana Khal Basin measuring 54 sq. miles drains into the Hooghly. 

(c) Rajapur Basin measuring originally about 184 sq. miles traversed by 
the Kana-Damodar, the Dakatia Khal, the Kousiki Khal, the Metia 
Khal, etc., drains into the Hooghly through the Raja pur Channel. 
Owing to deterioration of the Damodar, an additional llrea of 140 
sq. miles formerly part of the Madaria Khal and other basins also 
drains through the Rajapur Basin. 

(d)' Saraswati Basin measuring 31.64 sq. miles. drains into the Hooghly 
through the river Saraswati. 

(e) Dankuni Basin measuring 56 sq. miles drains into the Hooghly 
. through the Dankuni Khal. 

(f) Basin drained by Howrah Drainage Channel measuring 37 sq. miles, 

10.2. Rivers and Drainag~ Channels : 

The main rivers of this area are the Damodar and the Hooghly. The 
Ghea the Ilsura the Kedarmati the Saraswati and the Kunti Nadi are the 
inten:al dnlinag~ channels havin'g their out f~lls into the. Hooghly. In addition 
there are other local drainage channels hke the RaJapur K~al, the Purana 
Khal, the .Dankuni Khal the . Madaria Khal, the Howrah dramage channel, 
the Barjola channel, the Gujarpur Khal, the Kousiki Khal, the Metia Khal and· 



the Dakatia Khal. The Ghea-IIsura basins drain partly through the Kunt~ 
and the upper Saraswati river and partly t~rough th~ ~ew Cut frofll ~he Kunt1 
excavated by the D. V. C. The dischargmg capac1hes of these nvers 3;nd 
drainage channels are limited and. cannot . accommodate the run-off du~mg 
heavy precipitation. The problem IS sometimes further aggravated by tide
levels ruling high in the Hooghly. 

10.3 Problem : 

10.3.1 Zone I : 

The area gets frequently flooded whenever there is heavy rainfall due to 
limited capacity of the channels. In 1959. breaches in the embankments and 
tide lockage due to high-water level ruling in the Hooghly, were additional 
causes for heavy flooding. As there was no scope for widening the ou~ fall 
rivers, i.e., the Kunti and the Saraswati, a new channel known as the Kunti-cut 
was excavated bythe D. V. C. to improve drainage. 

I 0.3.2. The problem of Zone II may primarily be attributed to the 
deterioration of the Damodar in its lower-most reach. The rivers, namely, 
the Damodar, the Kana Damodar and the Kana Nadi llow over low ridges and 
are, therefore, incapable of functioning as efficient drainage channels. Drain
age at low stage of floods is effected mo~tly through the channels in the 
intermediate valleys between the old rivers, such as, the Rajapur. and the 
Purana Kbals. The Rajapur channel was originally designed for a basin area 
of 184 sq. miles with a drainage index of~" per day. The diversion of drain
age into this system from about 76 per cent. of additional area causes serious 
congestion reducing the effective index. As the ground-levels in this additional 
areas which used to drain into the Damodar vary between R.L. 30 and R.L. 16, 
the drainage index for this area is actually higher than even l". 

10.3.3. The Purana Khal was designed witli a drainage index of l" less 
25 per cent. This has also proved to be inadequate. · 

I 0.4. Measures recommended : 

10 4.1. ~e drainage congestion in this region cannot be fully removed 
unless the ~am ou~-fal1 river, the Hooghly, is improved. The measures recom
!llended for ~mprovmg the Hoogh~y h3;ve b_een ~ealt with in Chapter 5. The 
mternal dramage channels of th1s rcg10n mcludmg the Damodar which is pro
~osed to be canalised from Amta downwards are also proposed to be resec
tloned where necessary so that the drainage may be effected as quickly as 
possible whenever the out-fall leavels permit. 

10.4.~. There are a large number of embankments in the Ghea-Kunti 
area wh1ch have been put. up to protect the low fiat areas. These embank
ments need be property ahgned and strengthened to give effective protection. 
T_he run-o!f from. the _area above ~e Dhahiak~ali Road may have to be 
!hverted directly mto the K~darmall or the Ghea m order to reduce congestion 
m the low pockets below. Smce requisite data are not available the Committee 
recom~ends an estim~te amounting to Rs. 16,100 {vide' Appendix 42) for 
collection of h)drolog•cal _and surve~ data required for preparation of the 
necessary scheme. Th~ ~st1mate prov1des for gauge and discharge observations 
and ~urve) of the existing embankments and river channels in- the Ghea
Kunti area. 



io.S. The Ghea-Kunti Basin Scheme: 
10.5.1. Description and Boundary of the Basin : 
This basin covers an area of 285 sq. miles which is mainly rural in nature. 

It is bounded on the west and south by the Kana Nadi and on the north and 
east by the G. T. Road and the basin boundary of the Kunti Nadi. The 
ground-levels of tbe area vary from R. L. 70 to as low as R. L. 18. The area 
above Chinsurah-Dhaniakhali Road is fairly sloping while below that road, 
it is practically flat and a large number of embankments have been built in 
this area. 

10. 5.2. Problem : 
This basin used to drain through Kunti Nadi and the upper and lower 

Saraswati Nadi into the Hooghly. All these rivers have now been practically 
silted up and encroached upon. The outfall levels are also generally high 
Consequently, the drainage of this basin is very slow. Moreover, the capacity 
of the internal drainage channels the Ghea, the Ilsura is also inadequate. 
The low areas of this basin cannot be protected effectively by embankments 
along the banks of the river as these are likely to be submerged by the surface 
run-off from behind. Recently a new cut from the K unti was excavated by 
the D. v. C. to improve the drainage of the area. It was observed during 
1959 floods that the section of the cut was not adequate for the disposal of the 
run-off from the .basin. Breaches occurred in the marginal embankments 
along the cut causing large-scale inundation in the areas below the off-take 
of the cut. 
10.5.3; The Scheme : 

Since widening of the Kunti and the Saraswati Nadi is not feasible, the 
scheme provides for widening the existing Kunti cut to accommodate the 
additional discharge necessitated by revision of the basin area and the drainage 
index. The scheme also provides for resectioning of the lower reaches of the 
Ghea, the llsura and the Kedarmati rivers so tbat they may carry the full 
discharges. Since it will be costly and difficult to widen the existing Railway 
Bridge over the Kunti~cut, it is tentatively proposed to flume the Railway bridge 
and also utilise the existing adjacent Railway bridge with a small bypass 
Channel meeting the Kunti·cut again on the down-stream side of the Railway 

- line. If this is not found feasible then the question of increasing the water
way under the Railway track will become essential. The scheme also pro
vides for remodelling the syphon on the Dankuni Khal, the head and tail 
regulators at the off-take and out-fall ends of the cut and the G. T. Road 
bridge and other ancillary works. 

10.5.4. Originally a uniform drainage index of!" per day was assumed 
while designing the cut. The Kedarmati Basin also appears to have been 
omitted while working out the run-off. The latter basin has now been 
included in the scheme and since the area is fairly sloping in the upper reach 
and fiat in the lower reaches Dicken's formula assuming the value of co
efficient "C"=I40 has been used in calculating the design discharge. This 
corresponds to a run-off of 1~'' per day for the sloping area and 1" per 
day for the flat area. The discharge has also b~en verified from figures avail· 
able during 1959. The design discharge now comes' to 9. ?20 cusecs a gains! 
the present capacity of 5.100 cusecs of the outfall channels, VIZ., the Saraswau 
(700 cusecs), the Kunti (2,000 cusecs) and Cut from Kunti (2.400 cusecs). 
Therefore, the balance discharge of 4,620 cusecs will have to be passed through 
the Kunti-cut proposed to be widened. -

10.5.5. Benefits : ' 
About 40 sq. miles of this basin are submerged during extraordinary heavy 

rainfall. It is expected that after implementation of the_ scheme ubout 2S sq. 



miles of the submerged area will b~ fully benefited. In normal years t~ere .is 
drainage congestion in a~eas varymg between 5 to 10 sq. miles which will 
now be saved from annual mundat10n. . 

10 5 6 The cost of the scheme amounts to Rs. 73 l!!kh as given in 
the ab;tr~ct of estimate (vide Appendix 43): The Committ~e approves the 
scheme and recommends its early implementation. ; The area I~ very n~ar to 
Calcutta and as it is likely to develop further, It may be difficult to Imple-
ment the scheme if delayed. 

10.6. Scheme for caoalisation of Damodar and improvement of Internal 
Drainage Channels : 

10.6.1. Area : 
This is a triangular area measuring about 500 sq. miles and is bounde~ on 

the east by the Kana Nadi and the western basin bo~ndary of the Saras':"atl, on· 
· the south by the river Hooghly, on the west by the z:Iver Dam~dar and Its pro
posed diversion into the Bakshi Khal and then along the ndge between t~e 
Rupnarayan and the Damodar. The Damodar and the. Ho.oghly are the ~am 
outfall rivers of this area while the Madaria Kbal, the Dakatia Khal, the RaJa pur 
Khal, the Purana Khal, the Gujarpur Kbal and the Barjola Khal are the i~ternal · 
drainage channels on the left bank of the Damodar an~ the Gbesopatl Khal, 
the Bainam Khal and the Dewantala Khal are the local dramage channels on the 
right bank of the Damodar. Practically all the drainage channels on· the left 
bank of the Damodar except. the Madaria Khal drain directly into the Hooghly. 

1.6.2. Problem : 
The bed and the mouth of the Amta channel of the Damodar have consider

ably silted up and an area on the left bank which used to drain to the Damodar 
through the Madaria Kbal is now draining into the Rajapur Basin causing acute 
congestion there. The banks of the Rajapur Khal near its outfall' into the 
Hooghly are heavily built up so that th:re is no scope for its widening. 

10.6.3. The Scheme : 
10.6.3.1. Since the Rajapur channel cannot be remodelled and widened 

the only remedy for removing the drainage congestion in the area is by 
canalising the Amta channel of the river Damodar so that the same may serve 
as a drainage channel. This is not possible as long as the uncontrolled spill 
from the Damodar is allowed to enter into the Amta channel during high floods 
when the drainage of the local basins is needed the most. Therefore, a scheme 
was prepared designed to divert the entire discharge entering into the Amta 
channel to the Mundeswari by closing the mouth of the Channel near the 
Beguahana. The Amta channel was proposed to be resectioned to carry the 
d~ainag_e o~ the local area only both on the right and left bank of the channel. 
Smce d1vers10n of the Damodar from Beguahana into . the Nundeswari ·would · 
increase the flood problem in the Trans-Damodar area the present scheme has 
been. prepared to ~ivert the flood discharge entering into the Amta channel from 
a pon.lt ab~ut 5 m1l~ ~hove Amta to the Rupnarayan direct. An area of 277 
sq. rn1les will then dram through the canalised lower Damodar. 

' ·1~.6.3.2. The scheme provides for a cross regulator in the Damodar about 
5 t~ules above Amta and a diversion channel into the Rupnarayan along the 
MaJa Damoda~ and the Bakshi Khat. The channel will. be embanked on both 
ban~s and des1g~ed for a capacity of 25,000 cusecs which is about the present 
max•mum capac1ty of the Amta channel. The lower reach of the Damodar 
below the eros~ regulator will also be resectioned to take drainage from an area 
of 277 sq. miles. Nea~ the outfall end, the channel will be diverted direct into 
the Hooghly .and a slu1ce provided. This diversion is ,,necessary to --Obtain 
better foundation for the outfall sluice. 
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10.6.3.3. The discharge from Dakatia Khat is proposed to be diverted 
into the Damodar through the Madaria Khal by re-aligning the Madaria Khal 
embankment and extending the same along left bank of the Kausiki Khal. 
Thus the congestion in the Rajapur Basin will be considerably reduced. 

10.6.3.4. Provision has also been made in the estimate for resectioning all 
the local drainage channels of the area, e g., the Dakatia Khat, the Madaria, the 
Ghesppati Khal, the Bainam Khat and the Dewantala Khal including excavation 
of two new channels to accommodate the full run-off from the basin. The 
Raja pur channel and the Purana Khat will be just sufficient to drain the basin 
area now left. Provision has, however, been made for necessary silt-clearance 
of the channels. 

10.6.3.5. Drainage index has been assumed at 11" per day for steeper 
areas above the Amta. For areas b~Jow the Amta the drainage index has been 
assumed as i" per day. 

' 10.6.4. Benefit: 
Drainage congestion in 'an area of about 277 sq. miles of the basin will be 

removed by canalisation of the Damodar. Over and above this, it will also give 
relief to Raja pur and Purana Khal basins. 

10.6.5 .. Cost : 
. The cost of scheme amounts to Rs. 2 crore as given in the abstract of the 

estimate appended (vide Appendix 44). The original scheme;: referred to in 
paragraph 10.6.3 provided for diverting the entire discharge of 25/JOO cusecs 
into the Mundeswari at Beguahana. It did not provide for resectioning of the 
Mundeswari channel to accommodate this additional discharge and -it was 
apprehended that this might result in worsening the flood conditions along this 
channel or the Trans-Damodar area. The scheme, however has the advantage 
of being more economical than the one worked out now. It has not been 
possible to examine whether resectioning of the M undeswari and providing 
embankments along it would be feasible in order to prevent greater damages 
from floods in that area. It should also be investigated as to whether the entire 
discharge of 25,000 ·cusecs now entering the Amta Channel at high flood stage 
need be diverted into the Mundeswari or the new channel proposed. In case, 
it is found feasible to Jet a part of this discharge continue to flow along the 
Amta channel. Further economies might be possible. The Committee suggests 
that these aspects. of the problem be thoroughly examined before one of the two 
schemes is finally accepted for execution. 
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CHAPTER II 

Region. V, th~ Damodar Basin 
11.1. Area : 
11.1.1. The Damodar Basin in West Bengal covers a total a~ea. of 2,137 

sq. miles including the area known as Trans-Damodar ~rea measunng ab~ut 
965 sq. miles. The latter has been classified as. Regto~ VI and dealt wtt~ 
separately in the following chapter because of tis spectal pr?blems .. Th~s 
chapter deals with the rest of the area measuring 1,172 sq. mtles, whtch IS 
triangular in shape and is bounded on the north and east more or Jess by the 
Grand Trunk Road and the State boundary of Bihar and on the west by the 
Darakeswar Basin up to Khandaghosh. 

11.1.2. The flood problems in a number of southern distriots of W~st 
Bengal, namely, Burdwan, Hooghly and Howrah are primarily associated wt!h 
the floods in the river Damodar which is shallow, wide, flashy and frequently 
spills over its right bank from near about Silna below the Anderson weir _at 
Rondia. The entire left bank of the river below Silna is embanked up to tts 
outfall into the Hooghly to protect the area on this side which contains 
important towns and vital means of communication between Calcutta and rest 
of India. The right bank was also embanked but as it became difficult to 
maintain embankments on both sides parts of the right bank embankment were 
abandoned. The part below Begua Hana still remains. In addition to. these 
embankments there are innumerable small ex-zamindary embankments 10 the 
whole of the Trans-Damodar area. The region north of the Pursura-Arambagh 
Road is broadly known as the upper Trans-Damodar while below that it is 
known as the lower Trans-Damodar area. 

I 1.2. The Damodar River, its tributaries and branches : 
11.2.1. The Damodar River origim.tes from the Chotanagpur bills and has 

a catchment area of 6,664 sq. miles up to Panchet-Maithon, 7,550 sq. miles at 
Durgapur and 8,500 sq. miles at the bead of the Rupnarayan. The Baraka~ 
and the Konar are the important tributaries of the river in Bihar, while the Sah 
is the only important tributary in West Bengal. 

11.2 2. Near Begua 'hana' the Damodar bifurcates into two channels. viz., 
the Damodar channel and the Kanke-Mundeswari channel The Damodar 
cha.nnel is silted up and now carries discharge during high floods only. The 
mam flow. p_asses ~ro)lgh lower Trans-Damodar area along the Kanke 
Mu~deswan nver whtch m turn further branches into two loops known as the 
Harmakhal and the Kabla nala which meet the main channel lower down. 
Ultim~~:tely the river discharges into the river Rupnarayan via the Hurhura, the 
Chaubtsbtgha, and the Aurora Khals. During high floods vast area is inundated 
and the flow then does not remain confined to channels only A large volume 
?f floo~ also spil_ls over the upper Trans-Damodar area th~ough eleven large 
hanas on the rtght bank between Rondia and Sure-Kalna. The discharge 
through the :hanas' depends on the flood-level in the river Damodar and the bed 
levels and 'Y•dths of. the 'hanas' or openings. Spilling through the 'hanas' starts 
when the.dtscharge m the. river reaches about 1,00,000 cusecs. The Mulkati 
Kha~ begms t~ draw at thts stage and flow into the lower Trans-Damodar area. 
purmg very htgh floods the Damodar spill spreads further across and passes 
mto the next valleys of the Deb and Kanta Kbals which are more or less 
parallel to the M ulkati Khal. ' 

l1.3. Problem : 

T~e left b;mk area is protected by an embankment of adequate section. 
The nght bank !!lone is subject to floods. The upper Trans-Damodar Qrea has 

' 



a fair gradient and as such the drainage is quick. Tlie extent of area covered 
by the spill and depth of inundation depends solely upon the peak discharge and 
the period over which the Damodar River is above the bankful stage. The 
acuteness of inundation is relieved as soon as the flood level in the Damodar 
subsides below the bank level. Sand is sometimes deposited over the fields 
during high floods and renders the land uncultivable. The bankful capacity of 
the river from Silna to Sure-Kalna is between 1,75,000 to 2,00,000 cusecs. A 
discharge of 2,50,000 cusecs at Durgapur, however, does no harm as the spilling 
then corresponds to about 6" over the right bank in the upper Trans-Damodlll' 
area. The rise in flood level thereafter is comparatively slow and the spilling 
over the right bank begins. The spill water travels downwards as surface run
off and also through the Mulkati, the Deb and the Kanta .Khals creating 
problems in the lower Trans-Damodar area. It also deposits sand in the 
internal drainage channels and aggravates the local drainage problems. The 
main flow of the Damodar through the lower Trans-Damodar area is carried by 
the Kanke-Mundeswari channel whose bankful capacity at Harinkhola is only 
about 70,000 -cusecs. In the lower areas near the Rupnarayan the capacity of 
the drainage channels is still less. The high flood levels at Harinkhola in recent 
years were as under-,-

Year 
1957 
1958 
1959 
1960 
1961 

R.L. 
44.96 
46.21 
46.31 
45.72 
45.79 

The peak discharge in 1961 at R.L. 45.79 was 80,000 cusecs. It is evident 
that flood levels in Harinkhola were more or less the same in different years but 
the extent of spilling was widely varying. In 1961 there was spilling for a 
period of about 48 hours submerging an area of 40 sq. miles while in 1959 the 
spilling was for about 216'hours submerging an area about 50) sq. miles though 
there was not much difference in the high flood levels. Of course in the year 
1959 there were other contributing factors such as the Darakeswar spill, 
synchronising of the Rupnarayan floods and the spring tides from the Bay which 
retarded the drainage thereby increasing the flooded areas. The present 
drainage capacity of the Rupnarayan-Hooghly being limited, also contributed 
to the holding up of the drainage from the area. · 

From a study of a few floods it is seen that problems become very acute 
only when there is heavy precipitation simultaneously in the lower and upper 
valleys. This has been amply illustrated during 1961 when in spite of a very 
heavy storm precipitation in the upper valley there was hardly any drainage 
congestion in the lower valley. All these studies indicate that-

(i) :a discharge of the order of 2,50,000 cusecs for a short duration at 
Durgapur is not so harmful for the Trans-Damodar area. 

(ii) The problem is less acute when the precipitation in the upper 
Damodar valley does not synchronise with that in the lower valley. 

Before the construction of the D.V.C. dams, the flood peaks were high but 
the duration was small. The construction of the dams has moderated the peaks 
but increased the duration of floods. This increase in duration has enhanced 
the chances of synchronisation of floods from the U??~r an:! lower valleys as 
also from the adjoining river basins. 

10 
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t · · ecord that evet occurred ·over the Damodar 
. ~ 1.4. Th~ W?rst s C::~ :nm!an rainfall of 11.9 inches in 5 consecutive days 

~:sru;~s:~913~~h~~f;he:t mean rainfall in a day being 4.9" in Augus~ 19~5. 
. . 11.5. · The characteristics of some of the past high floods as furmshed by 

the D.V.C. are given in the table below-
Volume or flood, 

Total run ofF in Peak During the Ma;i; Maximum Maximum 

Flood flow period when in 24 in 48 in 72 
Year the monsoon hours hours hours 
of period (June p·riod. I 000 flow wao; more 

I,OOO J,OOO I,OOO than 50,000 
flood to October) cwecs. 

cusecs 1,000 acre ft. acre fr. acre ft 
I,OOO acre ft. acre ft. 

3 4 5 6 7 8 
I 2 

1963 August 6-12 650 3,238 1,210 2,058 2,563 

1935 5,010 August 11-15 640 1,560 934 1,264 1,512 

1939 9,440 July 31 to 282 1,751. 520 1~127 1,433 

August 7-12 
1,080 1,11o 

1941 8,900 October 9-13 634 1,351 780 

1942 • 12,020 August 7-13 382 1,731 624 1,076 1,358 

1943 8,880 August 3-11 296 2,245 508 904 1,360 

1916 8,420 September 323 1,448 560 952 1,230 

16-21 
1,048 

1950 8,190 July 10-22 338 2,199 560 864 

1951 4,540 September 38 J 1,395 664 996 1,216 

10-14 
1956 5,08J September 420 983 648 918 

25-30 
1,306 

1958 3,900 September 665 1,306 881 1,160 
14-19 

!,950 
1959 8,9:0 September 30 810 2,105 1.270 1,802 

to October 3 
I 865 

1961 September 30 562 1.448 824 1,140 
to October 4 

. 11.5.1 The peak flow figure of 1913 was computed from data collected at 
Raniganj and the rest up to 1956 (pre-dam period) are observed figures at 
Rhondia or Durgapur, while those of 1958-59 and 1961 are derived from the sum 
of calculated inflow into the reservoirs and the calculated discharge from th~ 
uncontrolled catchment below the dams up to Durgapur. As regards the pea 
flow figure for 1959, the West Bengal authorities have computed lower figu~es. 
This, however, is not very material as it is the total volume of the floods whtch 
rules the operation of the reservoirs. The 1959 flood although fairly high W~~ 
not the highest, the highest on record being that of 1913 which had about 
per cent. greater volume. The designed flood having a much greater volume was 
adopted for planning the ultimate Damodar Valley Scheme. But until the other 
contemplated storage reservoirs were built, the Committee is of opinion that the 
flood reserve in the existing reservoirs should be so provided as to enable the 
1913 flood to be routed to 2,50,000 cusecs at Durgapur. 

· . 11.5.2. S!udies (vide Appendix 45) in this connection made in the River 
Research Inshtute, West Bengal, show that this could be achieved with a flood 
reserve of 1.321 million acre ft. at Maithon and Panchet Hill reservoirs. The 

· Committee recommends that this reserve should remain inviolate and should be 
available for flood control from 15th June to the 15th October. For this 
purpose necessary acquisition of land up to R.L. 500 (G.T.S.) in the case of 
Ma1thon and R.L. 445 (G.T.S.) in the case of Panchet Hill reservoirs should 
lle made. 
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il.S.~. As some smaller floods have occurred between the 15th and 31st 
October, in the past, it will be desirable to examine the extent of flood reserve 
necessary during that period to take care of such floods. 

11.5.4. A suitable method of regulation of the reservoirs will have to be 
evolved by trials with the assi&tance of the Flood Forecasting Unit and with 
particular reference to the problems of the lower valley. 

11.6. Conservancy of the river channels : 
U.6.1. After construction of dams, the floods will. be moderated in most 

of the years and it would increase the chances of further encroachment in the 
flood plain of the Damodar-Mundeswari. This may increase distress to a 
great extent during extraordinary floods when there will be very little modera
tion of discharge so far as the lower Trans-Damodar area is concerned. 
Damages caused after further encroachment will, therefore, be higher. At 
present there is a practice to obstruct the river bed itself for boro irrigation. 
These obstructions cause untold damages to the river channels and the Com
mittee recommends immediate stoppage of this practice. Wherever necessary 
alternative irrigation arrangements should be provided, if possible, to stop 
unauthorised or ill-advised obstructions. 

ll.6.2. The Committee appreciates that it may not be altogether possible 
due to pressing economic needs and the incrase of population to stop encroach
ment in the flood plains. When such encroachments are made and allowed by 
the Government the party encroaching should be told that the area is subject 
to flooding and no flood protection scheme will be provided. However, in such 
areas the crop pattern and method of land use should be changed as far as 
possible so that during flood season no damages to crops occur. By changing 
the crop pattern, the damage due to floods can be reduced substantially in most 
cases. 

11.6.3. Due to decrease in flood spill and frequency of high floods in the 
Trans-Damodar areas, the Mundeswari and other drainage channels will tend 
to shrink. Flushing doses may be helpful if they are of adequate volume and 
duration under favourable conditions. · 

11.6.4. The Committee recommends that channels in the Trans-Damodar 
area should be kept under careful watch by taking cross-sections and collecting 
silt and discharge data regularly at suitable points. As the problem in this · area 
is complicated model studies for improvement of rivers are . considered 
necessary. After the results of model experiments are available it would be 
possible to state what would be the optimum discharge and duration necessary 
for maintaining and improving the regime of the rivers and ch1nnels in this area, 
Till this is known, it may be worth-while for the authorities making releases of 
flushing doses to watch the behaviour of these rivers every year vis-a-vis the 
releases made. 

11.7. Soil Conservation: 
11.7.1. Except a small portion in the Purulia district, the upper catchment 

of the Damodar River lies in the State of Bihar. A comprehensive survey of the 
entire catchment to find out the needed extent of Soil Conservation and 
afforestation work is necessary. The Committee notes with gratification .that 
the importance-and ·urgency of integrated Soil Conservation works in :the upper 
Catchment of the River Valley Projects- have been accepted by the ~lannmg 
Commission and the Government of India are giving liberal financial assistance 
for undertaking necessary works. A Centrally-sponsored integrated sche~e is 
under execution in the 3rd Plan under which 56,000 acres of land. wdl be 
treated with Soil Conservation measures and afforestation and 12,000 acres of 
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agrlcu1tural ·Ian~ will be covered by Soil Conservation measures by .the Bihar 
Govt. at a cost o(Rs. 1.63 crore. It is also understood that the Soil Conserva
tion organisation of the.D.V.C. has also certain schemes for afforestation of 
10 000 acres at a cost of 19.65 l•khs during the period in Bihar and 6,000 
ac~es at a cost of Rs. 12 lakh in the Purulia district of West Bengal. Although 
~he upper catchment of the Damodar River lies in the State of Bihar, the 
discharge and silt load during the flood season from the lower catchme!lt are not 
insignificant. The lower catchment extends over about 1,900 sq. miles cover
ing the districts of Purulia, Bankura and Burdwan. The major foci of erosion 
are concentrated over derelict forest area measuring about 122 sq. miles and 
barren lands covering about 35 sq. miles. The erosion in the agricultural land 
does not pose any serious problem as most of them are terraced and bounded 
for paddy cultivation. Some of the waste lands, however, are still cultivated 
periodically in a primitive fashion as a result of which the top soil is getting 
thinner day by day. Gullies, both big and small, are also formed frequently 
due to this faulty cultivation. These waste lands are the remnants of a well 
stocked forest that was cleared in the days of permanent settlement when agri
culture was looked upon as the only means of livelihood for the village people. 
The forests, too, suffered from the effects of maltreatment that was the rule in 
the days of private management. Erosion and run-off in the forest area are as 
was in the barren lands because of the absence of dense undergrowth and 
adequate ground cover. The Committee recommends that afforestation and 
soil conservation work should be taken up in the forest and waste lands covering 
122 and 35 sq. miles respectively as an emergency measure. For this purpose 
the Committee also recommends an estimate of Rs. 1.25 crore (vide Appendix 
46)• Ther~ may be some variations in this estimate depending on the accurate 
data that will be available after a proper survey which will precede the. actual 
execution of the work. Similar Soil Conservation measures in areas outside the 
State of West Bengal should also .be undertaken.. . . · 

CHAPTER 12 

Region VI, Trans·Damodar Area 

12.1. Area: 

Region VI is the tract of country measuring 956 sq. miles on the right bank 
otthe Damodar, bounded on the north and east by the river Damodar and on 
the west and south partly by the eastern boundary of the Bankura district and 
partly by the eastern boundary of the Midnapore district and the Rupnarayan. 
It may be broadly subdivided into two blocks, namely-

(a) Upper Trans-Damodar area comprising Raina-Khandokosh area ; and 

(b) the lower Trans-Damodar area comprising the rest of the Trans
Damodar area below the Pursura-Arambagh Road. 

R LT~~ gr~~nt!evels of the upper Trans-Damodar vary between R.L. 135 and 
a~d ·R.L~ 14.e ose of the lower Trans-Damodar area vary between R.L. 45 

12.2. Rivers and drainage c:hanoels : 

are'!':: m~i.:O~d:r·J5:ank_e-Mundes~ari, the Rupnarayan and the Darakeswar 
channel such ~ rs tb~ thM•s arealkati' wKh•hle !there are a number of internal drainage 

u . a , the Deb, the Kanta and the Harinkhola 
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'Khals. The Kanke-Mundeswari which takes off from the Damodar from 
Beguahana branches into a number of channels in the lower Trans-Damodar 
area, the principal amongst which are the Hurhura, the Chaubbisbigha, and 
the Aurora Khals. 

12.2.1. The Mulkati Khal : 
This is more or less a spill channel of the Damodar y, ith which it is inter

connected at a number of places through 'hanas'. The Khal has its off-take 
near Kumirkhola and runs along a depression parallel to the Damodar and 
meets it again below Beguahana. When the discharge in the Damodar exceeds 
~ ,00,000 cusecs, the river begins to spill over the right bank through the 'hanas' 
mto the Mulkati Khal. During very high floods the Damodar spill also reaches 
the next valleys of the Deb and the Kanta Khals. I 

1l.2.2. The Deb Khal : 
There are two channels in the area just south of the M ulkati khal and more 

or less parallel to it. They are both known as Deb khals and serve the internal 
drainage of the area. 

12.2.3. The Kania Kha1 : 
This Khal is also parallel to the Deb khals and serves the internal drainage 

of the area south of the Deb khals. . 

1224. The Kanke-Mundeswari : 
The Kanke-Mundeswari takes-off from the Begua-hana and about 90 per 

cent. of the discharge of the Damodar at this place now passes through this 
channel, the rest flowing along the lower Damodar into the Amta channel. It 
has a bankful capacity of nearly 70,000 cusecs at Harinkhola thirteen miles below 
the off-take. Lower down the capacity reduces. 

1225. The Darakeswar: 
The river Darakeswar originates in the Purulia district and after flowing 

through steep country meets the Silabati near Ghatal and flows as the river 
Rupnarayan. The river Darakeswar carries a lot of sand and discharge is very 
flashy. It begins to spill over both the banks from· near about Arambagh. 
The lower Trans-Damodar area, is thus affected both by the Damodar and the 
Darakeswar spills. 

12.2.6. The Rupnarayan : 
The whole of the Trans-Damodar area is ultimately drained through the 

Ruimarayan. In addition, the Rupnarayan drains the Darakeswar and the 
Silabati basins as also a large portion of the Kangsabati basin. The river 
Rupnarayan joins the Hooghly at Geonkhali. Tidal influence extends into the 
Silabati up to Gadghat. When all the rivers are simultaneously in flood, the 
inflow far exceeds the capacity of the Rupnarayan and it spills over large areas 
on the left bank. The problem of drainage is aggravated when spring tides 
synchronise with high floods. The ground level in the strip along the banks of 
the Rupnarayan being much lower than the high water-level, marginal embank
ments have been put up along the right bank. 

12.3. Problem : 
The problems of the Trans-Damodar area have been described in Chapter 

11 dealing with the Damodar Basin. The ~rainage problem in the up~r 
Trans-Damodar area results mainly from the spill from the Damodar. This IS 



accentuated by heavy precipitation in the area. There are. about elev~n large 
'hanas' on the right bank of the Damodar through wh1ch wa.ter sp1lls oyer 
whenever the discharge in the river exceeds I ,00~000 cusecs. Dunng very . h1gh 
floods sand is deposited on the fi~lds and m the be~s of th~ local. dramage 
channels causing damage to the standmg crops and ~rm.nage ~1fficult1es. The 
flooding in the area is not, however, prolonged and rehef Js obtamed as soon as 
the water-level in the Damodar subsides. In the lower Trans-Damodar area, 
however it is due to spill from both the Damodar and the Darakeswar and 
unfavou;able conditions arising from the inadequate drainage capacity· of the 
Rupnarayan, which has in addition to take in the discharges from the Darakes
war the Silabati and the Kangsabati. The flooding on the lower Trans
Da~odar area is prolonged as drainage is governed by the outfall conditions in 
the Rupnarayan. During extraordinary high floods, the water-level in the 
Rupnarayan rules high for days together and drainage is very slow. .There are 
also some man-made obstructions such as circuit embankments, embanked 
roads and bonds for 'boro' cultivation which worsen the condition further. 

12.4. Measures recommended : 

The measures recommended for Trans-Damodar area may be classified 
under four categories-

(i) Regulation of the discharge from the dams. 

(ii) Improvement of the main rivers such as the Rupnarayan; the Munde-
swari and the Darakeswar. 

(iii) Resectioning of the silted up inner channels for efficient drainage. 

(iv) Providing regulators across some of the 'hanas'. 

12.4.1. (i) Regulation of discharge from the 'dams has been fully dealt 
with in Chapter II. · 

12.4.2. (ii) Improvement of the river Rupnarayan : . 
. 12.4.2.1. The Rupnarayan as already described, is inter-connected 

with several other rivers. Its hydrolic conditions are, therefore, complicated. 
As such the measures required for a solution of the problem can onLy be 
devised after hydrological and topographical data · are collected over a seriC<S 
of years for all the connected rivers and their basins. Unfortunately, these are 
not available. Collection of these has recently been taken up. It has since been 
found that certain observation and survey of the Rupnarayan were not covered 
by those two estimates. A fresh estimate amounting to another Rs. 1.86 lakh 
(vide Appendix 47) has, therefore, been approved and submitted to the Govern
ment for sanction. This estimate provides for taking cross-sections every half 
a mile apart along the river from Bandar to Geonkhali and also along the 
spill chann_els. It also provides for taking gauge, discliarge and silt observa· 
t1ons at 3 s1tes and gauge observations at 7 sites for one year. The data thus 
co!lected will enable a model being set up at a further cost of Rs. 3.42 lakh 
(y1de ~ppendix 4~). where various proposals for the improvement of the 
nver Will be stud1ed. It provides for the construction of a model from Ban dar 
to GeonkbD:Ii a diFtanc~ of about 50 miles. The spill channels are also pro
posed to be mcorporat~d m the mo~el. The ultimate aim of any work should. 
be to ~niD:rge \he capac_1t_y of the mer. The most straightforward method of 
dredgmg 1t to the requiSite section not being possible owing to the cost involved 
as well as the lack of space for dumping. the dredged material, recourse will 
have to be taken I? constructing training works like spurs, gr.oynes and levees 
and perhaps dredgmg some reaches. The effect of such training works in the 
Rup~arayan on the Hooghly will have to be kept in mind while making 
studies as any works affecting that river adversely will have to be avoided. 
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The most suitable and economical solution will emerge from experiments ·and 
studies in the model. 

12.4 2.2. Im(lrovement of the Mundeswari and its spill channels : 
The improvement of the Mundeswari and its spill channels by sending down 

flushing doses has often been recommended, but neither the size of doses nor 
duration has ever been specified. These should be determined by specific 
studies in the prototype. 

12.4.2.2 1 The Committee has recommended an estimate amounting to· 
Rs. 4,62,000 (vide Appindix 49) for construction and operation of the neces
sary models for devising flood control measures in the Trans-Damodar area; 
The estimate provides for a necessary model of. the Trans-Damodar area 
i_l}Corporating all the river channels within the area. The Committee has 
approved an estimate amounting to Rs 26,143 (vide Appendix 50) for survey 
of all the rivers and channels in the Trans-Damodar area and collection of 
hydrological data at 5 additional sites, found necessary for the model experi
ments proposed to be carried out. These data are also necessary for prepara
tion of Flood Control Schemes for the area. 

12.4.2.3. (ii) Improvement of the Darakeswar : 
12.4.2.3.1 The Darakeswar catchment is in the worst condition in that 

part which lies in the districts of Bankura and Purulia. The river rises in 
the district of Purulia close to its border with Bankura and then passes through 
the latter covering a very large watershed. , A small part of the eroding 
catchment lies in the district of Midnapore also. The total catchment area of 
the Darakeswar stands at 1,692 sq. miles of which 180 sq. miles are covered 
by degraded forests and 51 sq. miles by waste lands. Most of the waste lands 
have developed as a result of unplanned usage in the days of permanent 
settlement when agriculture was looked upon as the principal means of 
livelihood for people depending on the use of lands. These waste lands are 
being cultivated periodically without taking necessary precautionary measures 
for whatever produce these are capable of ··yielding. The inevitable conse
quences follow and the fertile top soil reaches vanishing point in no time. 
The history of the degraded forests is in no way different from that of the 
rest. Unregulated felling, burning and grazing over a long period of private 
management have brought the forests to such a state of degradation that 
their beneficial role in preventing floods, moderating climate and preserving 
the soil and moisture bas almost come to an end. Soil erosion and surface 
run-off is nearly as severe. here as in barren lands. The West Bengal Forest 
Committee, 1938, which had thoroughly studied the problem of destruction of 
forests in this region observed in their final report that breaking up of land 
for cultivation was encouraged by the land tenure system prevailing in those 
days. Moreover, in the rural areas the only economy that was known to 
people was what centered round agriculture. The configuration of this region 
being undulating, agriculture on sloping land is not of uncommon occurrence. 
But such cultivation is done without the safeguards for soil conservation. 
These areas should also come within the purview of control measures pro
posed to be recommended by this Committee. The major foci of erosion, 
however, occur in the extensive tract covered by degraded forests and waste 
lands. The necessity of adopting soil conservation me&>ures is so urgent that 
immediate attention is to ·be paid to these major foci. The Committee, there
fore, recommends treatment of the degraded forests and waste lands in the 
first phase of the work in this basin. For this purpose the Committee recom
mends an estimate amounting to Rs. 1.82 crore for afforestation and soil 
conservation over 231 sq. miles out of the total basin area of 1.692 sq. miles 
(vide Appendix 51). The estimate provides for small check dams, contour 
trenches, ~ully plugging, etc. 
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12.4 2.3.2. The Committee also recommends ~nvestigation to be ~nder
taken in regard to construction of a dam at Sukmbasa ~r any ot~er su1tab!e 
place for checking movement of sand and supply of requiTed flushmg_ doses m 
the channel of the river below. Since construction of a dam for th1s pupose 
only would be uneconomical, the Committee is of opinion that irrigation and 
flood control aspects should also be combined if possible in the project. As 
requisite data for pteparation of such 11: scheme are not avai!able, the ~om
mittee recommends an estimate amountmg to Rs. 1.52,000 (v1de Append1x 52) 
for hydrological observations at the possible dam sites and collection of gauge, 
discharge and silt data in a number of tributaries to find out the foci of erosi?n. 
These investigations will also cover reonnaissance survey for location of s1tes 
of check-dams wherever necessary in some of these tributaries as an alter
native to the multipurpose reservoir. 

12.4.2.3.3. The Committee in its Preliminary Report recommended that 
sufficient waterways in the Pursura-Arambgh-Khanakul Road should be pro
vided so that the spills of the Damodar and the Darakeswar were not 
obstructed. The waterways in the said road have now been checked up and 
it has been found that though they are sufficient for the local run-off they 
cannot accommodate large volume of flood spill from the Damodar and the 
Darakeswar. The Committee suggests that instead of constructing additional 
culverts and bridges and raising the road level suitable causeways may be 
provided near the sites where breaches occurred in 1959. This will not 
materially affect the traffic which might only be dislocated for a couple of 
days during high floods. 

12.4.3. (iii) Resectioning of the silted up inner channels-Improvement of 
the Deb and the Kanta Khal in police-station Raina : 

12.4.3.1. Description and boundary of the basin : 

The basin traversed by the inner channels Mulkati Deb and Kanta khals 
measures 265 sq. miles and lies in police-stations Rain~ and Khandaghosh of 
the district of Burdwan and is bounded on the north and east by the river 
Damodar and on the west and south by the right bank main canal and 
di_stributary No. 16 of th': D. V. C. canal system. The country is fairly sloping 
w1th ground levels varymg from R.L. 126 to R. L. 65 in a distance of about 
45 miles. · 

12.4.3.2. Problem : 
:rh.e proble!D of the area has al~eady been described. Submergence of the 

basm 1s _occasiOned by the flood ~p1ll of the river Damodar andfor the local 
heavy ramfall. Though the area mundated by the ffood spill is considerable, 
the depth of a submergence in the upper part hardly exceeds 2 ft. and does 
not cause _much damage to crops. But drainage congestion occurs almost 
every year ~n the lower area of about 19 sq. miles due to inadequte capacity. 
of the dramge cha_nnels as well as inability to drain out when the level at 
the outfall r_ules h1gh. The .water gradually accumulates in this area and 

. causes extensive damage to crops. 
12.4.3.3. The Scheme : 

The scheme envisages removal of drainage congestion by resectioning the 
lowe!. po~ons of the Mulkati, the Deb and the Kanta khals to accommodate 
~qmstte dtsc~arges.. Length of the Mulkati khal proposed to be resectioned 
IS about. 7 mlles wh~le those of the Deb khal and the Kanta khat are 12 and 
11_.5 mlles respectively. The drainge index assumed in the estimate sub· 
mttted to the Government was l" per day. Thi~ will need revision. 
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12.4.3.4. Benefit : 
The area affected each year is about 19 sq. miles. After implementation of 

th7 scheme the inundated area is likely to be reduced to only about six sq. 
mlles. . · 

12.4.3. 5. Ihe_ cost o~ the schel!le amounts to Rs. 25 Iakh as per the 
abstra~t of the estl~ate (v1de AppendiX 53). The Committee recommends its 
early Implementation. 

12.4.4. _ (iv) Closing of hanas on the right bank of tlie Damodar, : 
There cannot be any general principle for. closing the 'hanas.' Each case 

should be decided on its own merit after detailed survey and investigation. 

CHAPTER 13 

Region VII, Midnapore District 
13.1. Area : 
Region VII comprises the whole of Midnapore district measuring 5,253 

sq. miles and is bounded on the north by the boundaries of the districts of 
Bankura and Hooghly, on tbe east by the Rupnarayan and the Hooghly, on the 
south by the Bay of Bengal and on the west by the eastern boundary of the 
State of Orissa. It has been broadly subdivided into two blocks, namely, 
(a) the Daspur area, and (b) the rest of the Midnapore district. Daspur area 
measuring about 120 sq. miles is enclosed by the rivers: Rupnarayan, the 
Silabati, the Palaspai and the Durbachatty Khals. 

. ' 
13:2. Rivers· and drainage channels ~ 
The rivers Darakeswar, the Silabati and the Rupnarayan, the Palaspai 

and the Durbachatty Khals are the major drainage channels of the Daspur 
area while the Kangsabati, the Rupnarayan, the Kaliaghye, the Rasulpore, 
the Hooghly and the Subarnarekha are the main channels for the rest of the 
district. Large portions of this region being lower than the high-water levels 
ruling in the rivers during monsoons, have been enclosed by innumerable 
circuit embankments which are served by internal drainage channels with 
sluices at the outfall ends. 

13.2.1. The Kangsabati River :. 
The Kangsabati river begins to spill over both its banks from a few miTes 

below the Midnapore anicut. The area on the right bank is irrigated, and 
it is protected by embankments. At Kapastikri the Kangsabati bifurcates 
into two branches. One flows towards the south and meets the Kaliaghye 
river near Raikhali forming the river Haldi which falls into the Hooghly. 
This branch of the Kangsabati is embanked on both the banks. The other 
branch flows eastwards after bifurcating further into two channels and taking 
the name of the Palaspai and the Durbachatty Khals into the Rupnarayan. 
There is also another spill channel from this branch of the Kangsabati meeting 
the river Silabati near the abandoned Panna circuit. 

13.2.2. The Rupnarayan River : 
The rivers Darakeswar . and the · Silabati join near Ghatal and llow as the 

_river Rupnarayan. Owing to deterioration of the Damodar about 90 per cent. 
of the flow from that river- is now diverted into the Rupnarayan through the 

11 
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Kanke-Mundeswari. In addition, large volume of water from the Kangsabati 
b · 1 0 flows into this river. It is embanked on both banks below the 
0~~f~11 a ~n the Gaighata Khal at Bakshi while on the right bank the e!llb~nk· 

t ns up to Ghatal. The river has become very sha11ow and v.:•de 10 a 
~:~b·e~u of places and hence its drainage capacity has been considerably 
reduced. 

13.2.3. The Kaliaghye River : . 

The Kaliaghye river originates in the undulating areas of the. Midnapore 
district and after flowing through steep country en~ers ~omparatl':ely flat~er 
and lower tract of the district near Sa bong. Below th1s po10t, the nver sp1lls 
over both the banks. It has a number of important tributaries, na!De~y, the 
Baghai Khal the Kapaleswari, etc., before it meets the Kangsabatl R1ver at 
Raikhali and flows as the river Haldi. A very large a~ea i!l t~e lower re.ach 
of the Kaliaghye is affected every year by floods 10 t~1s nver. The ng_ht 
bank is protected all along by Schedule 'D' or Taccav1 embankments wh1le 
series of detached circuit embankments exist in the left. 

13.2.4. The Rasulpore River : 

The Rasulpore river has got comparatively small catchment ?f about. 470 sq. 
miles and it originates from a low pocket south of the Kahaghye m~er and 
falls into the Hooghly. 

13.2.5. The River Subamarekha : 

This river flows almost along the border of the district and a very small 
area of West Bengal is drained into it and as such hardly any area is normally 
affected by floods in this river. 

· 13.3. Problem : 

13.3.1. About 72 sq. miles· of Daspur area are protected by the Chetua 
Circuit Embankment which is surrounded by the Rupnarayan, the Silabati 
and the Palaspai. There were several other circuit embankments in this area, 
namely, the Narajola, the Panna and the Ghatal which were subsequently 
abandoned throwing open the embanked areas to floods from the Kangsabati, 
the Silabati and the Darakeswar. The problems of the Chetua Circuit are-

(1) The ground levels of some portions within the circuit are lower than 
the high water-level in the outfall rivers. As such drainage by 
gravity through sluices is not always possible. 

(2) The capacities of the sluices are also inadequate, so that drainage is 
very slow even when the outfall level is favourable. Therefore, 
occasional c.uts are made in the embankments after a heavy preci
pitation to drain out the accumulated rain-water quickly. 

13.3.2. The problem of the rest of the area is complicated as it is inter· 
connected with many river basins and the deteriorated condition of the 
Rupnarayan in which the tidal conditions exist has further aggravated it. 

13.3.3. The low pockets of the rest of the Midnapore district are also 
protected by a large number of circuit embankments. The major rivers have 
more or less continuous embankments on both the banks. The outfall levels 
rule high and occasionaUy it becomes difficult to drain the run-off from the 
area enclosed within ~he embank~ents.. The problem is further aggravated 
by the. floods an~ ramfall occurnng Simultaneously during spring tides when 
the dra10age gets tide-locked for a number of days. While the embankments 
.are genera11y strong enough to withstand floods in the main rivers those at 
places along the left bank of the Kaliaghye need some streng:thening; 



H.4 Remedial measures : 
13.4.1. The remedial measures ~rc-
(1) Improvement of the main rivers, namely-the Silabati, the Darakeswat, 

the Rupnarayan, the Kangsabati, the Kaliaghye and the Rasulpur. 

(2) Afforestation and soil conservation measures in the catchments of the 
rivers. 

(3) Remodelling the internal drainage channels behind the embankments 
· with provision of adequate sluices. 

( 4) Strengthening of the existing embankments where necessary. 

(5) Removal of encroachments and obstruction in the river sections to 
provide sufficient waterways for flood discharges. 

13.5. Improvement of the Kangsabati-the Palaspai Kbal and the Kalia
gbye: 

13.5.1. The improvement of the Rupnarayan and the Darakeswar has 
been dealt with in the previous chapter. Construction of regulators to distri
bute the discharge of the Kangsabati into the different channels with a view 
to improving them and/or silt clearing them will have to be studied in a model 
as also the alignments of existing and .new embankment. The flood control 
reservoir on the Kangsabati will reduce the flood problem in this area to 
some extent. The problem of the Kaliaghye river can only be solved by 
suitably locating the embankments with some training works and dredging at 
suitable places. All these should be studied and the overall effects of th:: 
different alternative measures assessed in a model; The Committee, therefore, 
recommends an estimate amounting to Rs. 3,11,000 (vide Appendix 54) for 
construc•.ion and operation of models for improvement of the Kangsabati· 
Kaliagbye river system and flood moderation in the area. 

13.5.2 Since complete hydrological and survey data are not available 
for the construction and operation of the models, the Committee recommended 
two estimates one amounting to Rs. 1,52,000 tvide Appendix 55) to meet the 
probable cost of survey and hydrological observation at 17 sites of the Kaliaghye 
and Rasulpur rivers and the other amounting to Rs. 19,800 (vide Appendix 56) 
for survey only of the river Kangsabati and its branches. Hydrological 
observations for the Kangsabati river have already been provided for in the 
comprehensive estimate amounting to Rs. 7.03 lakh. 

13.6. Afforestation and soil conservation: 
Of the rivers that form the major drainage channels as stated in para. 13.2 

above, the upper catchment of only the Kaliagbye lies in the district of Midna
pore. Out of the total catchment area of 800 sq. miles, the degraded forests 
and waste lands constitute about 31.6 sq. miles and 4.4 sq. miles, respectively. 
The major portion of the catchment area is comprised of undulating tract with 
a covering of sandy and bard soil that has very little capacity for retention of 
moisture. The waste lands of today were covered with forests in the past 
Their gradual denudation was caused mainly for meeting the requirement of 
agricultural crops of the local people. In those days agriculture was looked 
upon as the only means of livelihood. This feeling was more strong as the 
value of forests as source of perpetual benefit was not at all realised. The 
extension of agriculture was also encouraged by permanent settlement pre
vailing then. The West Bengal Forest Committee, 1938, have elaborated on 
these points as page 31 of their printed preliminary report. Whatever little 
forests stood against this drive of extending agriculture was unfortunately left 
in the bands of zamindars who did not manage the forests on scientific lines. 
The result was severe form of maltreatment over a very long period, Thesa 
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forests ihat have now come in the possession of Government havtl practicaliy 
lost the most important proper!ies that ~re usuall~ asso~iat.ed with well. 
managed forests, viz., conservation . of sod a~d m01stu~e mside the !orcsts 
in the adjoining areas, and mo~eratmg the climate particularly reduch'?n of 
the desiccating effects of hot ..ymd. The waste !aJ?dS at J?res7nt are subjected 
to periodic cultivation amounting. almost to shiftm.g ~ul!IvatiO": although th.e 
level of producton is very much below the economic limit. This type of cu!ti· 
vation is done without providing for the necessary safeguards for undulatmg 
tracts with the result that the valuable top soil is gradually washed away in 
the form of sheet erosion. The cultivators move to another ·piece of waste 
land when the top soil in the previous one gets very thin. Besides the 
denuded forests and the waste lands there are some sloping lands which are 
under some form of permanent agriculture. These areas too are subjected to 
soil erosion for the lack of proper conservation measure. In 1954 an inte
grated scheme estimated at Rs. 53-84 lakh was prepared for the· entire 
catchment area but only Rs. 4.87 lakh was sanctioned and spent in three 
years ending in 1957-58 under a pilot project. The scheme was not imple
mented subsequently. Under the circumstances the Committee recommends 
that only the major foci of erosion. should be tackled in the beginning as .an 
emergency measure. A study of Kaliaghye catchment shows that the major 
foci of erosion are concentrated in the denuded forests and waste lands. 
Taking these points. into consideration, the Committee recommends an estimate 
amounting to Rs. 21,45,000 for afforestation and soil conservation measures 
in the Kaliaghye basin (vide Appendix 57) .. The area proposed to be covered 
by this estimate is about 36 sq. miles. The treatment will follow the standard 
pattern, viz., contour trenching, gully plugging. erecting brushwood dams and 
afforestation of barren land. 

13. 7. Remodelling of the inner channels of Chetua Circuit : 
13.7.1. The.~e are two mai": channels in this area, namely, the Chandreswar 

and the KalmtJole Khals. It ts understood that a scheme for improvement of 
Ch~nd~eswar Khal having 1!- basin of 30 sq. miles has been drawn up by the 
lrrtgatlon and Waterways Duectorate. One for the Kalmijole Khat south of 
the Chandreswar Khal basin, serving an area of 19 sq. mile; has been 
prepared. 

13. 7.2. The Problem : 
The. ~almijole Khal is. badly silted up and the outfall sluice at Mabes· 

ghata IS mad~quate,. Since the drainage period is very limited owing to 
water-leve! ruling. htgh at the outfall for a prolonged period, the lower part 
of the basm re~ams submerged whenever there is heavy rainfall. Sometimes 
cu~ are m~de I!' the embankments to drain out the accumulated water quickly. 
Th!s pracllce IS dangerous as flood may occur in the outfall river before the 
arttfictal cut can be closed as happened in 1959. 

13.7 .3. The Seheme : 

The scheme provides for rcsectioning of the Kalmijole Khal to accommo· 
date a run-off of i" per day while the sluice at Mahesghata is proposed to be 
CCJ?l'?dell~d fo~ a run-off.of 1" p~r day. There are a number of sluices already 
~xtstmg m th1s area Which dram about 8 sq. miles. The Mahesghata sluice 
IS, therefor~, proposed to be remodelled to accommodate the remaining area 
of II sq. miles. 

13.1.4. Benefit : 

,Out of the 19 sq. miles of. the basin area about 8 sq. miles is very low 
wofh1ch su~ers frequently from drat':lage congestion due to inadequate eapacity 

the dratnage Channel and the slwce. The drainage congestion in this area 
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will be removed with the execution of the scheme. The estimated cost of the 
scheme is Rs. 7.12 lakh as in the abstract at Appendix 58. The Committee 
recommends its early implementation. . 

13.8. Dubda Basin Scheme-Description and Boundary of the basin : 
This basin extends over an area of 180 sq. miles. It is bounded on the 

north by the Baghai river and on the east by Belda-Contai Road and Tajpur 
embankment, on the south by the Orissa Coast Canal and on the west by the 
!okee embankment. The Kudi and the Negua Khals are the two important 
mternal drainage channels of the basin and fall into the Orissa Coast Canal. 
Drainage is then passed partly through the Peechabani Khal, partly into the 
Rasulpur river and partly into the Subarnarekha river. A small part of the 
basin is also drained by the Baliaghye Drain. 

13. 8.1. Problem : 
An area of about 40 sq. miles known as Dubda Swamp having an average 

ground-level of R.F. 6 gets submerged by the run-off from the Negua and the 
Kudi Khals flowing through a sloping country in their upper catchments measur
ing about 130 sq. miles. The rate of run-off from the sloping area is very 
high and the low pockets get submerged almost every year. The area remains 
water-Jogged until the floods in the Kudi and Negua Khals subside. Drainage 
congestion in the adjacent basins like Sarpai and Contai are also consequently 
caused. 

13.8.2. The Scheme: 
The scheme provides for-

(a) diversion of a portion of the drainage of the basin coming down the 
Kudi Khal to the Baliaghye Drain and thence to the Rasulpur 
river, 

(b) disposal of the drainage of another part of the basin through· the 
. Negua Khal by a new channel along Kudi-Parul Road connecting 

on the Orissa Coast Canal, 
(c) provision of a Jock at the 12th mile regulator dividing Orissa Coast 

Canal into a high and low-level canal on two sides of the Jock 
during monsoon months, 

(d) the discharge from the Negua Basin will be passed through. the high 
level portion of the Orissa Coast Canal and drained into the Peecha· 
bani Khal which is proposed to be resectioned and the sluice at its 
outfall remodelled, 

(e) draining the Dubda Swamp through the low-level Orissa Coast 
Canal into the Rasulpur through the Sarpai sluice. 

13.8.3. Thus the discharge of a considerable portion of the basin (Nagua 
and Kudi Basins) will be disposed off by-passing the low pocket, viz., Dubda 
Swamp. The run-off assumed is :· per day for the Dubda Swamp while 
for the Negua Khal and Kudi Khal basins which have got steep slopes it bas 
been calculated taking the constant in Dicken's formula as .1.00. 

13.8.4. Benefits ; 
At present 40 sq. miles is submerged every year. It is expected that after 

implementation of the scheme this vast pocket will be saved from annual 
inundation. 

13.8.5. Cost : 
The estimate cost of the scheme outlined is Rs 77 lakbs (vide Appendix 59). 

The Committee approves the scheme and recon:'mends its . early implemeJ!Ia· 
tion. An estimate amounting to Rs. 23,000 (v1de Append1x 60) for deta1led 
survey and investigations in Dubda Basin has also been approved by the 
Committee. 
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13.9. Contai Basin Scheme-Description and boundary of the basin : 

This basin covers an area of 86 sq. miles. It is bounded on the north by 
tbe Sarpai basin, on the east ~y th~ river Rasulpur, on the south by the Se11,dyke 
and on the west by Peechabam basm. 

The basin comprises the following :-

(1) North Contai Basin 
(2) New Panipia Basin 
(3) Old Panipia Basin 
( 4) Mirzapore-Jhowa Basin 
(5) Daulatpur Basin 
(6) Darsanamayee Basin 
(7) Amirbad Basin 
(8) Mogra Basin 

Total: 

Sq. miles. 
24.06 
12.47 
7.76 

16.88 
3.35 
6.50 
3.88 

11.14 

86.04 

An almost continuous sand d nne running east to west divides the basin more 
or less into two blocks. 

13.9.1. Problem : 

All the sub-basins except the north Contai Basin measuring 24.06 sq. mi!es 
have independent outlets and the drainage is fairly satisfactory but some red1s: 
tribution is necessary. The existing drainage arrangements of the North ContaJ 
basin is through the Contai Nallah into the canalised Sarpai towards the north 
which ultimately drains into the Rasulpur river. During monsoon, water-level 
of the canalised Sarpai remains high due to entry of flood water from the Dubda 
Basin. As a result major part of North Contai Basin suffers from drainage 
congestion throughout the monsoon and crops fail almost every year. 

13.9.2. The Scheme : 

The scheme provides for drainage of the 1'' orth Contai Basin directly 
through the existing new Panipia sluice after providing necessary additional ven
tage. It ·also provides for resectioning of the Panipia Khal and the Contai 
Nallah which are necessary to dispose of drainage from the additional area. 
A lock in the Orissa Coast Canal for entry of boats into the Contai Nallah 
has also been provided. The scheme provides for making use of the existing 
old Panipia sluice by segregating an area of 7.96 sq. miles of high-lands from 
the new Panipia Basin and draining the same through the old sluice. The 
drainage of the Mirzapur-Jhowa Basin is also to be diverted through a new 
sluice at Dakshin-Kendua. The Mogra Basin of I 1.14 sq. miles is proposed 
to be drained partly through a new cut into the Darshana Moyee sluice and 
the remaining through Amirabad sluice. The north Contai Basin has been 
designed with a drainage index of l" per day. 

13.9.3. Benell.t': 

About 24 sq. miles of the area will be benefited from the scheme. After 
implementation of the scheme it is expected that large areas will be saved 
from annual inundation and the annual loss will be reduced to a considerable 
extent. 

13.9.4. The' estimated cost of the scheme amounts to Rs. SO lakhs (vide 
Appendix 61). The Committee recommends its early implementation. 
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13.10. · Re-excavatlon of Bamunia-Daudpur drainage channel : 
13.10.1, Description of the basin : 

The Baniunia-Daudpur Khals serve an area of 22 sq. miles of Sarpai Basin 
in police-stations Contai and Egra of the district. The Bamunia Khal originates 
from paddy fields near the 1Oth mile post of Contai-Beida Road and after 
flowing for a length of 7 miles falls into· the Sarpai canal. Daudpur Canal 
originates near the second mile post of Tajpur Embankment and joins the 
Bamunia Khal at about one mile upstream of its outfall into the Sarpai Canal. 

13.10.2. Problem : 
Due to heavy silting of this channel proper drainage of the area cannot be 

effected resulting in heavy damage to cultivation. 

13.10.3. The Scheme : 
· The Scheme provides for resectioning of the Bamunia-Daudpur Channels 

as necessary to accommodate a run-off of-!" per day from the basin. 

13.10.4. Benefit : 
· Drainage congestion of large portion of the basin will be removed after 

implementation of the scheme. 

13.10.5. Cost: 
· The estimated cost of the scheme amounts to Rs. 1,49,432 (vide Appendix 
62). The Committee recommends its early implementation. 

CHAPTER 14 

Region VIII, Purulia and Bankrira Districts 
14.1. Area: 
Region VIII covers an area of 4,100 sq. miles and is bounded on the north 

by the Damodar Basin, on the east by the western boundary of Burdwan and 
Hooghly districts, on the south by the Midnapore district and on the west by 
the State boundary of West Bengal. The country is undulating in nature and 
bas got a steep slope, as such there is no drainage congestion in tbe area. The 
upper areas are mostly barren or covered with shrubs and denuded lands while 
some of the valleys are terraced for paddy cultivation. . 

14.2. Rivers : 
The Kangsabati, the Silabati and the Darakeswar are the important rivers 

of this area. They remain almost dry throughout the year except during 
the monsoon when there are occasional high discharges for short duration. 

14.3. Problem : 
The region in particular does not suffer from inundation or drainage con

gestion. During very high floods the rivers may spill over the banks at a 
few low places, even then the submergence is only local and for a very short 
duration and no remedial measures are necessary on this account. But condi
tions in tne catch111ents an4 flashy flow in the rivers create serious problem 
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in the regions lower. down; as they adversely affect the regime of the rivers, 
on account of-

( a) ·Rapid ftow in the channels due to great difference of elevations from 
the sources to the mouths. 

(b) Friable bed and side material of the river channels. 
(c) Sediment load. 
(d) Great variations in discharges taken down by them. 

Amongst all these factors sediment .load is of paramount. importance, as it 
would not only reduce the life of reservoirs if any were built, but compara
tively heavy sediment load and low discharge affect adversely the ~lope, 
cross-section and course of the rivers in the lowe_r flatter reaches. . Sed!ment 
toad in excess of what the river normally cames or can carr~ will disturb 
the river regime by depositing it ~n the river bed .o~ <;m the spill area.· In 
course of time river bed becomes higher than the adjoimng country and ftood 
levels in the river tend to rise causing drainage congestion. If, therefore, 
the regimes of the rivers -below have to be properly maintained or improved 
sediment .load brought down by the upper reaches must be reduced as far as 
possible. 

14.4 Remedial measures : 
· Sediment" load cali only be reduced by intensive soil conservation and 

afforestation measures in the upper catchments and scientific land uses.. These 
will in addition result in eventual increase in production of foodgrams and 
fuel wood, timber, etc. Measures for such control for the Darakeswar catch
ment have already been dealt with in Chapter 12. 

14.5. Afforestation and soil conservation in the catchment of the Kangsa
batl and the Silabati : 

Although the Kangsabati Catchment is spread over the districts of Purulia, 
Bankura and Midnapore, it is only in its upper part lying within the .limits 
of Purulia district that" the problem of soil erosion is most acute. The upper 
catchment cover an area of 8,06,000 acres of which forests and waste lands 
constitute 1,20,0CO and 13,900 acres, respectively. The catchment area of the 
Silabati river is mostly in the district of Bankura and measures 3,38,500 acres 
with 95,000 acres under. forests and 32,000 acres as waste lands. The waste 
lands represent the end of a harmful process that started long ago when agri
cutural production was looked upon as the only occupation of 'the rural 
people. The configuration of the terrain being undulating, the clearance of 
forests for agriculture without the usual safeguards for conservation resulted 
in abnormal impoverishment of soil. The fertile top soil has been gradually 
removed in the process of erosion and .the lands are now subjected to periodic 
cultivation with negligible yield of crops. Surface erosion and run-off are 
very severe in these areas and unless put under permanent cover immediately, 
these· are likely to be lost for ever for any kind of land use. Forests were 
also not.an exception to this type of maltreatment of land by their users. The 
fores~ .. !n the Kangsabati Catchment were in private possession till their 
acqutstllon by G?vern!Dent of Bihar sometime in the year 1947-48. Similarly, 
the forests of Sdaball Catchment were held by private owners till 1955 when 
Government of West Bengal started acquiring ·them for direct management. 
Unregulated cutting, grazing and burning have opened by the tree canopy and 
destroyed the undergrowth, to such an extent that their value in the matter of 
conse~vation of soil and moisture has diminished at an alarming rate. The 
J'urulia forests are also heavily bu~dened with rights. of numerous kinds. In 
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the Kangsabti. CatchD?ent, agric~ltqral ~ands 1 eJ!:tend over an area of 6,41,060 
acres the maJor portion of whtch are under'paddy for which lands are pro
perly lev.~IJed ~l)d bun?ed: ~ut. th~ high land~ measurirg about 40,000 acres 
are und~r · slopmg culttvatio';!- · Agncultural Ia nils , in the 'Silabati ·Catqt(ment 
~re practically fre_e from senous type of soil erosion because· the 

1 
'main ·crop 

IS padd_Y for whtch IIU)d?1 a,re.,al'f\'ayspevel)ed and, ·bunded •. The major foci 
of erosiOn are found to be concentrated 'in'72,000'acres·of -'degraded forests, 
18,000 ac~~s Qf waste lands .and 40,000 acres of agricultural land in the 
Kangsabatt · Catchment ··and m 95,000. acres.· of. degraded forest$ and 39 'JOO 
ac~es. of ·wast~ lands in the Silabati Catchment. The Committee recomm~nds 
that thes~ badly affected areas should be taken up· under integrated soil 
corserv~hon . schemes, and approves! the estimates of Rs. 322 lakh (vide 
Appendtx 63) and Rs. 167,35 lakh (vtde Appendix 64) for Kangsabati and Sila
batt .. Catchments 'respectively, for afforestation and· soil conservation works 
and recommends' earJy implementation •. 

I . . 

14.~. .Ch~ck1,ams and. escapes. on streams in the undulating areas : 
· 14.6.1. ·The works .. suggested in' the foregoing paragraphs for soil conser

vation . and affore~tation. cover denuded forest and waste lands. These will 
enable control of erosion from those areas only, but they form a small part 
of the total catchments. The rest of the areas are under cultivation most of 
whi~h are te~raced. for ;growing of paddy. Since the country is. fairly sloping, 
the ,level difference . from· one' terraced . field to the other IS considerable. 
Dul-ing heavy precipitation· the :"Ailes" of the fields in such areas breach 
a nil. there is sudden flow . of large volume of water held in the terraced lands 
supplemented by 'the 'rainfall run~off. This not only causes. heavy erosion 
of the fields but 'also increases the peak discharges .in the rivers below. It is 
also a common practice in this area. to build· ,low earthen bundhs acro~s 
depressions to form small storage tanks. In most of these cases proper escapes 
are not provided and the bundhs breach during heavy precipitation creating 
additional problems. The slopes of the small streams in the hilly, undulating 
are.as. ')re very steep and continuous erosion in the bed and the sides of the 
streams,. goes on. Suitable measures, to . prevent: 'these are also necessary. 
The Committee recommends that in order to prevent such happenings the 
local . officers should be instructed to give technical advice . to the farmers 
to construct safer 'ailes' and provide suitable escapes in the ta.nk so that tl)ey 
do, no~ breach during heavy precipitation. It is desirable that the Directorate 
constructs a few such works as models· and proper publicity is given to the 
fact'that advice for disigning similar work .is available to pul!Iic free •. ~ , , 

'i4.6.2. To preve.nt sheet erc;>~ion, gully formation. and scour\ng n.ear, the 
str~a~ the Committee recommends that measures such as diVertmg· the 
hea~-water, plugging small gullies and constructing check-dams at suitable 
intervals to reduce the bed slope are necessary. __ . 

'l4.1i.3. Since requisite data are not available for preparatio11, of SJ,leci6c. 
scnem_e~, Committee recom~end.s an,, estimate. amounting to . Rs. 4.?8 lakh 
(vi,dp.i,\ppendix 65) for investl!!atlons and surveys for p_reparabon ~f schemes 
of '-check-dams and escapes m such areas. The estimate prov1des for a , 
thorough recannaisance. of abo.ut 2,000 sq. miles in the four dis.tricts of 
Pu~ulia, Bankurll, _B.irl;>hu~.ll~d Midna.!lo.re as '!'ell as survey o_f all the streams 
and channels having steep · slopes for pr~parat1on of the spec~~c schemes. -1t 
alsp, provides for hydrological observations at a~out 20 statiOns ~o dcte,r· 
mine th~ foci· of erosion. Subsc:<~uent observatio!lS at these. stations wdl 
indicate the extent· of benefit derived from the soil con~tion ~easurcs. 
The' estimate a]SO provides for .a field labora~ry for analySIS Of_ SOJI as Well ; 
as work-charged and regular establishments necessary for carrymg out the 
investigations which will extend ove~ 2 years.:" .Ut~ worlqh,ou!~ be;, .ta~en up. 
without delay so that specific soil conservat1o1J, sche~~ ~~ ~~~ .re&~l\1.! can be 
prepared early. 
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CHAPTER 15 

Overall Estimated costs of Schemes-Their 

Priorities and Programme 

1 S.l. From the recommendations made in the foregoing chapters it is 
obvious that the task of ensuring safety against future floods is &oing to be 
arduous Not only will it be necessary to invest large sums of money but 
resources in men and materials will also require to be taxed heavily. Even if 
there were no limitations to the availability of these, nature of works involved 
will need time to work out final plans and execute. In some cases, due to lack 
of requisite data and in others for trying out alternative solutions in models, 
longer time will be necessary. The Committee have, therefore, considered it 
necessary to recommend a planned programme for the works. The programme, 
while keeping in view the main objective of speedy provision of protection from 
ravages of future floods, must take account of the time, money, men and 
rmaterial required for execution cf the required works. 

15.2. The scheme, recommended by the Committee, falls into two categories 
one in which sufficient data were available and it was, therefore, possible to 
draw up the schemes in outlines and work out their approximate costs and the 
other in which due to lack of data no schemes could be drawn up. But in order 
to obtain a rough picture of the overall cost of remedial measures approximate 
figures of cost of the latter from comparable works have been adopted. 

Serial 
No. 

2 

3 

4 

5 

6 

7 

8 

15.2.1. The schemes under the first category are-

Category I 

Name of scheme. 

Schem~ lor Raising of Villages 

Khardah Basin Drainage Scheme 

Nowl Basin Drainage Scheme 

Suntl Basin Drainage Scheme 

Sealdahgong Basin Drainage Scheme 

Manlkhall B>sln Scheme ... 
Keorapukur Basin Scheme 

Churlal Basin Scheme 

9 Remodelling the Mograhat Basin Drainage Scheme 

10 Sankdah Khal Scheme 

II Beel Pakuria Scheme 

12 Remodelling Sundarban Embankments Including- construction of necessary 
sluices. 

13 Scheme for Improvement of the Tolly's Nullah Including reclamation 
ol.2.34 sq. miles of Tollygunge-Panchannagram basin. 

14 Scheme for deslltlng of underground sewers of Calcutta city area for 
· Increasing their drainage capacity. 

IS Scheme· for augmenting the pumping cit f • ~ 
stations Ql C~lcutta CorpQratiQn, capa y o t,.e ~ralnace pumping 

Cost In 
lakhs of 
rupees~ 

8650 

~4.50 

10000. 

150.00 

112.00 

30.00 

40.00 

85.00 

155.00 

16.50 

9.50 

736.6t 

1,575 00 . 

12.00 

36.50 
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Serial 
No. 

·Name of s~hemo. 

16 Scheme for the sewerlng of Cosslpore area . 

17 Scheme for disposal of storm-water and sewerlng or Manlktola area 

18 Scheme for disposal of ~orm-water and sewerlng of Topsla-Tangra areas 

19 Tollygll~ge sewerlng and drainage disposal scheme 

20 Schemo:for remodelling and Increasing the drainage capacity of the storm• 
water channel from Bantola to Kulti. 

21 Tollygunge-Panchannagram Basin Drainage Scheme ... 

Cost 
lakhs of 
rupees. 

368.00 

297.00 

72.10 

898.00 

151.00 

29.15 

22 Scheme for Afforestation and Soli Conservation In the catchment of Mayur- 16.50 
akshl within West Bengal. 

23 (•) Survey of rivers and tributaries and Khals In Kandl 
Murshidabad. 

(b) Model experiment for flood protection for Kandl area 

. (c) Flood protection scheme for Kandl area (Phase I) 

24 Scheme for flood protection works of Nabadwlp town 

2S (•) Bhuri-Shyamsundarpur Beel Drainage Scheme 

(b) Scheme for resectlonlng the Banka 

area, district 

... 

... 

26 'scheme for Afforestation and Soil ConserVation In the catchment of the 
A)oy within West Bengal. 

27 ~hea-Kunti Basin Scheme Including widening of the 'Kunti' Cut 

28 Scheme for canallsation of the lower Damodar and Improvement of 
l.nter'!al drainage channels. 

29 Scheme for Afforestation and Soil Conservation In the catchment of the 
Damodar Within West Bengal. 

30 · Scheme for Afforestation aud Soil Conservation In the catchment of the 
Darakeswar. 

31 Scheme for Improvement of Deb and Kanta Khal 

32. Scheme for Afforestation and Soil Conservation In the , catchment _or the 
' • 'Kallaghye•. 

33 '·(a) Investigation for resectlonlng of the Inner channels of Chetua circuit 
· •.and determining adequacy of sluice In Maheshghata. 

: U>l Remodelling of the Kalml)ole Khal within Chetua drcult and sluice 
at Maheshghaca. ' . ) 

34 · (o) Survey and Investigations In Dubda Basin 

: (b) Dubda Bas!n Scheme 

3S Contal Basin Scheme 

36' Scheme for re-excavatlon of Bamunla Daudpur Khal 

37. Scheme for Afforestation and Soil Conservation In the upper catchment · 
• of the Kang sabatl. · · ' · · 

38 · Scheme for Afforestation and Soil Conseror.itlon in the catchment of the 
Sllabatl. 

' . ' _Tqtal of schemes under Category I 

0.2S 

1.37 

75.00 

30.00 

32.00 

26.00 

61.21 

73.00 

200.00 

125.00 

181.34 

25.00 

21.45 

0.04 

7.11 

0.13 

77.00 

50.00 

1.49 

• 322.00 

167.35 

6,498.74 
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t5-:Z.2 The probable cost of scheme~ of the Second.Category including th~. 
cost o~. ipvestigations and surveys necessary for preparation of the schemes are-;· 

Serial, 
No. 

Category II · ' . 
f, ,, I - , ··r .•. 

,-:f., , G<nera! .lflvestigqtion_r. 4Tid, Sur,veys ·. 

'I'": 

Name. of schemot •. ... , _, "' . 

1 . Hydrological observations In parts of South and.South-west Bengal; 
2 . Aa~lal Survey 1~ par~s, of, Murshldabad, .,Hooghly, Howralt. a~d Mld_napore. 

districts. 

3 S4rveylng the, r~vei'S 1.~. Tra.ns;D~modar Area In Howra.~ a~d Hoo~hlY, 
· ·districts. · · · · , · · . · 

4 Survey and Investigation for the Improvement. of the_ ~allaghye and the 
Rasulpur rivers. · 

'' Total of schemes under Category IIA~ 

Cost .in 
· lakhs of 

·rupees . 

. . 7.03. 
7.98 

0.26 

15.2 

16.79 -----

Serllil 
No. 

B.· Schemes including costs of surveys and investigations 

·I Name, of, scheme. 

\ l ' t '; ·, • • • • "" 

I Scheme for re-excavatlon of the Khana and the Nutan Khals from Pagla · 
.. , Chand! Dah,~ to ~he, rive~ Jala~~ir . . . 

2 Flood flushing scheme between the Bhaglrathl and the jalangl _ · · '" 

3 Remodelling of • saweo:aga. :system, -of the dtY area-to the West of- TollY:'• · 
Nullah with separate outfall Including necessary sewage veat!l'~n.t. 
works. · · 

' '·'I I . ' . - •, ' ' . 

4 ·Scheme for repairs to' the existing sedimentation· tanks and other structures, 
at Bantala• · 

Probable· 
Cost In lakns 

or rupees. 

'. #,00' 

50.00 

. - ,_334:00, 

5 I Scheme for augmentln& the capacity of the exl stlnj: sedinieritatlon tanks a~: 50c00p 
Bantala. 

;·~ I - ,t .l· ,. t, •. ,,. ! 

6 Scheme for Drainage of Balnchltala area 

7 • (•l• lnvestlgatton .. fl>r P,aglt,-Ban.s.lot Drainage Scheme. 
(b) Pagla-Banslol Drainage Scheme 

a Flood Protectlon•Scheme fo~ Kandlarea (Phase-Ill 

9 (•) Survey and hydrological observation In the river Kharl 
· (6) Scheme for resectlonlng the Kharl ... · · 

···-· .... ~ -.. , · ... -

10 'Seheme foo ·additional· escapes and cross-drainage works In o·,. v. C, · · 
. canals, remodelling of canal structures as necessary and for disposal 

I · of tail discharge, · · · • 

II '('>) Investigation for flood detention reservoir- ·In the upper catchment of . 
, the Ajoy. . . , . . ' . , ' ' -.• r ... . . . • , 
(b) Scheme for flood detention reservoir In the upper catchment oft_he. -Noli 

12 : (•)::Iurvey of-the-~ive• AI~>Y from RallY(~ bridg~ at Pandab"SYfar. to Its 
outfallatKatwa. ~ · · - ·- ···-" · -' ·' 

' 0:48,. 
· '·' ·50·00 

'27EJ)O 

0'29 
. 50.00 

,, . 75•00 

, . 

. 10.00:: 

.,.~.'JO 

0·12 

(6)• 'Sirengthepln& 'Of the ·Ajo)'· embankment$ for pootectln& lrrlsated uea 35,00 
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Name of Schemes. 

13 Scheme for Improvement of the Kunuar river ... 
14 (o) Survey for flood protection In Ghea·Kuntl area 

(b) Scheme for Improvement andJor retiring of ex-zamlndary Embankments 
In Howrah-Hooghly area. 

I!; (a) Hydrological observation and river survey In connection with the 
Improvement of the river Rupnarayan. 

(b) Surveying the river Kangsabatl with Its branches In the lower reaches 

(c) Model experiment and tidal computation of the river Rupnarayan 

(d) Construction and operation of models for flood moderation In Trans-
Damodar area. ' 

(e) Construction and operation of models for study of flood problem and 
Its moderation in the Kangsabatl and the Kaliaghye system. 

(f) Scheme for Improvement of the Rupnarayan, the Trans-Damodar rivers, 
the Kangsabatl, the Kaliaghye and the Rasulpur. 

16 (o) Survey and hydrological observations of the river Darakeswar in 
connection with the proposed construction of dam or small check-dams 
across the said river or Its branches. · 

(b) Construction of a dam or small check-dams ace ross the Darakoswar 
17 Scheme for construction of Causeways in Pursura-Arambagh-Khanakul 

Road at certain places. 

18 Seheme for closing of •hanas' by constructing suitable structure for regula
ting the discharge through the right bank of the river Damodor. 

19 (o) lnvestig .tion and survey for prep>ration of schemes for provision of 
check-dams and es:apes on streams in undulating areas of Purulla, 
Bankura, Birbhum and Midnapore districts. 

(b) Scheme for constructing check-dams and escapes in the stream in 
undulating areas in Purulia, Bankura, Blrbhum and Midnapore districts. 

20 Scheme for soil conservation in the upper catchment of the Mayurakshl 
outside West Bengal. 

21 Scheme for Afforestation and Soil Conservation In the catchment of the 
Ajoy outside West Bengal. 

22 Scheme for Afforestation and Soil conservation In the catchment oftha 
Damodar outside West Bengal. 

Total of schemes under Category liB excluding Soli Conservation 
schemes outside West Bengal. 

Probable 
COst of lakhs 

of rupees. 

2,300•00 

10 52 

600•00 
400 

1000 

200·00 

5685"65 

15.3. The total bill of cost of the works recommended will aggregate to 
about Rs. 122.01 crore. Of this Rs. 22.20 crore will be required for works in 
the control of the Corporation of Calcutta. Thus the balance of Rs. 99-81 
crore will have to be found by the State. This figure if analysed will not appear 
to be as high as it does at. fi.rst sig~t. Sche~es such as Soil Conservation, 
Reclamation of low lands, raiSmg of vdlages will more than pay for themselves 
while in the other schemes benefit in the shape of increased agricultural yield, 
better sanitation and drainage, greater safety from flood damages, a general sense 
of security, etc., will eventually aggregate in value to more tban the money 
recommended to be invested, 

12.t\ 
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· t 5.4. The schemes envisaged can be subdivi~ed into
. (l) Flood moderation schemes. 

(2) Flood protection schemes. 

(3) Drainage schemes. 
' 15.4.1. The flood moderation schemes include schemes for soil conserva

tion, flood detention reservoirs and those for improvement of rivers. These will 
cost about Rs. 73.87 crore. 

. 15.4.2. The flood protection sche.mes are schemes de_signed to afford 
protection against inundation. These includ~ s;hemes. de~1gned to protect 
townships, villages and such rural areas for whtch munda!Jon ts harmful. They 
will cost about Rs. 13.06 crore. 

15.4.3. The drainage schemes are necessary where dete_rioration of ~he 
local drainage channels and their outfall rivers contribute to dramage congestion 
These will cost about Rs. 35.08 crore. 

15.5. Priorities : 
15.5.1. It will be noticed that in the second category there are some 

problem areas for which although early solutions are necessary, none can be 
suggested till the necessary investigations and surveys are completed. These 
envisage hydrological observations and topographical studies as also m~del 
experiments in cases where flow .conditions are complex and theoretical 
analysis of the problem and its solution are almost impossible. It is obvious, 
therefore, that investigations and surveys in respect of such schemes should 
receive high priority and the works proceeded with as expeditiously as possible 
so that ultimate solutions of the problems and the costs thereof can be worked 
out early. · 

l 5.5.2. In there Preliminary Report the Committee indicated certain 
general principles for fixing priorities of schemes. Under the long-term reme
dial measures Soil Conservation in the hilly and middle catchments of rivers 
was recommended to be given the highest priority. With regard to the other 
schemes the Committee gave the highest priority to works designed to improve 
the regime of the rivers. In this last context·. the Committee considered the 
Ganga Barrage project to be a scheme which should be given top-ranking 
priority in view of its being of vital importanh for improving the regime and 
proper conservancy of the Bhagirathi-Hooghly, the most important drainage 
outfall river of the Southern and South-western part of West Bengal. The 
Committee notes with great satisfaction that this scheme has since been taken 
up for execution by the Government of India. 

15.5.3. Since submission of the Preliminary Report, the Committee has 
exalll:ined in detail the problems and requirements of different areas under its 
purvtew and approved a number of schemes to deal with them. Giving due 
reg~rd to the~e an~ other relevant factors, as also the required weightage to 
regtonal constderations for benefits to reach a broadbased cross-section of 
people, the Committee has decided to fix inter-se priorities for the various 
sch7mes recommended. In view of a clearer overall picture it would be 
demable to group the schemes under three priorities namely priorities I II and 
Ill. ' ' ' 

15.?.4. The intention, however is. not to break the continuity in the 
ex~cution of all the . schemes but only to provide for the more important ones 
bemg taken up earher and the rest to follow. This will provide time for 
prepar~tion of scheme~ not yet ready for want of data and also for vroper 
allocation of resources tn money, men and materials, · · 
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15.5.5 .. The names of the individual schemes with their probable cost 
p~der the different priorites are 'given below-

Serial 
No. 

I. Hydrologcial 

2 Aerial survey 
districts. 

Priority I 

Name of schemes. 

observations In parts of South and South-west Bengal 

In parts of Murshidabad, Hooghly, Howrah and Midnapore 

3 Surveying the rivers In Trans-Damodar area In Howrah and Hooghly 
districts. 

Estimated 
Cost In lakhs 

of rupees. 

7·0) 

1·98 

4 Tollygunge-Panchannagram Basin Drainage Scheme 29·15 

5 (o) Survey of rivers and tributaries and Khals In Kandl areas, district 0·25 
Murshidabad. 

(b) Model experiment In connection with flood protection scheme for 1·37 
Kandi area. 

(c) Flood Protection Scheme for Kandl area, Phase I 75·00 

6 Scheme for flood protection works of Nabadwip Town 30 00 

1 Investigation for flood detention reservoir In the upper-catchment of 10·00 
the Ajoy. 

8 (a) Hydrological observation and river survey In connection with the 
Improvement of the river Rupnarayan. 

(b) Model experiment and tidal computation of the river Rupnarayan ••• 

9 Surveying the river Kang1;abatl with its branches in the lower reaches 

10 Survev and Investigation for the improvement o£ the Kaliaghye and 
Rasulpur rivers. 

II Construction and operation of models for flood moderation in Trans
Damodar area. 

12 Contai Basin Scheme 

· ll IC.hudah B>sin Drainage Scheme 

14 Kaorapukur Basin Scheme 

IS (o) Survey of the river Ajoy from Railway Bridge at Pandabeswar to 
its outfall at Katwa. 

16 

17 

18 

19 

20 

(b) Scheme for strengthening of the Afoy embankments for protecting 
irrig~ted area. 

Scheme for Improvement of Deb and Kanta Khals 

Sealdahgong Basin Drainage Scheme 

Nowi Basin Drainage Scheme 

Beel Pakuria Drainage Scheme 

Bhuri-Shyamsundarpur Beel Draln>ge Scheme 

21 Man:khall Basin Scheme 

3-42 

0·20 

1•52 

462 

so·oo 

<tHO 

4000 

0•12 

35·00 

25·00 

112·00 

roo·oo 
9•50 

3200 

30'00 

22- Scheme for augmenting the pumping capacity of the drainage pumping 36·50 
statiQns Qf Calcutta CorporatiQn. 
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Serial 
No. 

Name of schemes. 
Estimated 

cost In lakhs 
of rupees. 

23 Scheme for desiltlng of underground sewers of Calcutta city area for 
Increasing their drainage capacity. 

24 Scheme for disposal of storm-water and sewerage of Manlcktola area 

25 Scheme for repairs to the existing sedimentation Tanks and other struc
tures at Banta Ia. 

26 Scheme for the sewerlng. of Cossipur area 

27 Scheme for disposal of storm-water and sewerlng of Topsla and Tangra 

areas. 

28 Scheme for remodelling and Increasing the drainage capacity of the strom· 
water channel from Bantola to Kultl. 

29 Tollygunge sewerlng and drainage disposal scheme 

30 . Scheme for re·excavatlon of Bamunla Daudpur Khals 

31 Ghea·Kuntl Basin Scheme Including widening of the Kuntl Cut 

32 (a) Survey and investigation In Dubda Basin 

(b) Oubda Basin Scheme 

33 Scheme for afforestation and soil cons_ervatlon In the upper catchment of 
the Kangsabatl. 

34 (a) Scheme for afforestation and soil conservation In the catchment of 
the Ajoy within West Bengal. 

(b) Scheme for afforestation and soil conservation In the upper eatch· 
ment of the Ajoy outside West Bengal, 

297"00 

1'89 

368·00 

72•10 

151·00 

898•00 

73'00 

0 23 

71·00 

322·00 

61·21 

35 (o) Scheme for afforestation and soil conservation In the catchment of 16· 50 
the Mayurakshl within West Bengal. 

(h) Scheme for soil conservation In the upper catchment of the Mayu
rakshl outside West Bengal. 

36 Scheme for afforestation and soil conservation In the coatchment of the 
Silabatl. 

37 Scheme for afforestation and soil conservation In the catchment of the 
Darakeswar. 

38 (a) Scheme for afforestation and soli conservation In the catchment of 
the Damodar Within West Bengal. 

(b) Scheme for •oil conservation works In the upper catchments of the 
Damodar Basin outside West Bengal. 

39 Churlal Basin Drainage Scheme 

40 (a) Investigation for resectlonlng of Inner channels of Chetua circuit and 
determining the adequacy of sluice at Maheshghata. 

(h) Scheme for remodelling of Kalmljole Khal within Chetua circuit and 
the sluice at Maheshghata. 

41 Scheme for Raising of village 

42 Scheme for Improvement of the Tolly's Nullah Including reclamation Qf 
2•34 sq. miles of Tollygunge-Panchannagram Basin. 

167'35 

182'34 

125·00 

ss·oo 
o·M 

7'12 

86"50 

1,575'00 
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Name of schemes. 
Estimated 

cost In lakhs 
of rupees. 

4l Scheme"for additional escapes and cross drainage works In the D. V, c. 75 00 
Canal, remodelling of canal structures as necessary and for disposal of 
tall discharge. 

44 Scheme for constructln& causeways in the Fursura-Aramba&h·Khanakul 4·00 
Road at certain places. 

Serial 
No. 

Total of schemes under Priority I (excludin& soil conservation 
· schemes outside West Bencal), 

Priority ll 

Name of schemes. 

5,3-46·05 

Probable 
cost In lakhs 
of rupees. 

Scheme for aucmentin& the capacity of the exlstln& sedimentation tanks 50·00 
at Bantala. · 

7. Scheme for resection in& the River Banka 26·00 

3 Scheme for canalisatlon of the Lower Damodar and Improvement of Inter- 200.00 
· nal drainage chaflnels • . , 

· >I Construction and operation of models for study of flood problem and Its 3•11 
moderation In the Kancsabatl and the Kalla&hye system. 

5 ,Scheme for flood detention reservoir in the upper catchment of the Ajoy 1,500 00 

6 Flood protection scheme for Kandi area 1Phase II) 275·00 

7. (•) Survey fo~ flood protection in Ghea-Kunti area 0'16 

(6) Scheme for Improvement and/or retlrin& of ex-zamlndary embank· 44 00 
ments In Howrah-Hooghly area. 

B Scheme for afforestation and soil conservation In the catchment of the 21•45 
Kallaghye. 

9 Scheme for improvement of the Rupnarayan, tho Trans-Damodar rivers, 2,300·00 
the Kancsabatl, the Kalia&hye and the Rasulpur. 

10 Remodelling the Macrahat Basin Dralnace Scheme .••• . .. 15500 

II Scheme for drainace of Bainchitola area ... ... ... s·oo 

Total of schemes under Priority II ... ••• . .. 4,579·72 

13 



Priority Ill 

Serial 
No. 

Name·o( schemes. 
Probable 

cost In lakhs 
of rupees. 

Suntl Basin Drainage Scheme 

2 Sankdah Khal Scheme 

3 Remodelling of sewerage system of the city area to the west of Tolly's 
Nullah with separate outfall Including necessary sewage treatment 
plants. 

4 (a) Survey and hydrological observation in the river Kharl 

(b) Scheme for resectlonlng of the river KharJ· 

5 Remodelling 5undarban embankments Including construction of necessary 
sluices. 

6 Scheme for re-excavatlon of the Khana and the Nutan Khals from Pagla· 
chandi Daha to the river Jalangl. 

7 (a) Survey and hydrological observation of the river Darakeswar In con• 
nectlon with the proposed construction of dam or small check .. dams 
across the said river or Its branches. 

(b) Scheme for construction of a dam and/or small check-dams across 
the Dwarakeswar. -

8 Flood Flushing Scheme between the Bhaglrathl and the Jalangl 

9 Scheme for· closing of 1hanas' by constructing suitable structures for 
regulating the_dlscharge through right bank of the river Damodar. 

10 (a) Investigation and survey for preparation of schemes for provision of 
check~dams and escapes on streams In undulating areas of Purulia, 
Bankura, Birbhum and Midnapore districts. 

(b) Scheme Cor constructing check-dams and escapes in streams in undu .. 
latin& areas of Purulia, Bankura. Birbhum and MiG:napore districts. 

II Scheme for Improvement of the Kunur· ·river 

12 (o) Investigation. for Pagla-Bansloi Drainage 

(b) Pagla-Banslol Drainage Scheme· 

Total. of schemes under Priority Ill 

15.6. Programme : 

Scheme 

.... 

ISO·OO 

. 16•50 

33~'00 

0'29 

5o·oo 
736'~4 

4600 

600·00 

5o·oo 
10·00 

2oo·oo 
.25•00 

o·4a 
5000 

. 2,275•41 

15.6.1. As already observed the Plan for dealing, with the flood problems 
is likely to cost Rs. 122.01 crore: It would not be out of place'to discuss here 
the ways and means position. A'sum of Rs. 8.96 crore is estimated as the cost 
of soil conservation schemes in West Bengal. ·A sum of Rs. 22.20 crore is likely 
tp be incurred on schemes for the improvement of drainage of Calcutta by the 
Calcutta Corporation. The former schemes, it is presumed, will be financed by 
·the Centre 'while the latter will have to be found by the Calcutta Corporation. 
This will leave a further sum of about Rs. 90.85 crore for the remaining schemes 
to be found by the State Government. · 
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1 5.6.2. A review of heavy floods in the State reveals that they are known 
to have occurred as shown below-

l>amodar A joy Bhagir _ thi 

1913- 1913 1913 
1935 1916 1925 
1941 . 1942 1938 
1956 1946 1948 
1959 1956 1956 

1959 1959 

Mayurakshi 

1913 
1929 
1946 
1950 
1956 
1959 

Kaliaghye 

1913 
1926 
1940 
1942 
1946 
1952 
1958 

15.6.3. It is obvious that nature does not follow any particular cycle in · 
the matter of visitation by such heavy floods in the State. They have occurred 
even at very short intervals. Therefore, the programme has to be planned 
mainly on the basis of the availability of resources and o:t the hope that 
disastrous floods will not occur during the planned period. Obviously a 
gamble on a very long period cannot be taken It has to be remembered that _ 
disastrous floods occurring in one part of the country or other almost every 
year. Last year the neighbouring States of Orissa and Bihar suffered heavily 
from the ravages. The execution of schemes, therefore, may not be spread 
over more than fifteen years at the most. It would definitely be desirable to 
execute them even earlier. - The long period suggested involves a great risk as 
a single disastrous _flood may result in enormous loss involving crores of rupees . 
as has been the case m recent past. . 

15.6.4. The Committee accordingly recommends that. the programme of 
execution ·of these schemes should be spread over not more than four Five-Year 
Plan periods with a beginning being made in the Third Five-Year Plan. 
Obviously, in the initial years the expenditure will per force have to be propor
tionately less, the expenditure gaining momentum with the increase in tempo of 
works in the subsequent plan periods. On this assumption the expenditure in 
the remaining years of the Third Five-Year Plan period may not exceed Rs. 10 
crore, including about Rs. 3 crore of the Calcutta Corporation schemes and 
the Fourth, Fifth and Sixth plans may be of the order of Rs. 39, Rs. 44 and 
Rs. 29 crore respectively. 

15.6.5. The provision in the present Plan programme for the schemes 
included in this report is only 1 53 crores. The State Government should, 
therefore, increase the provision by either reallocating funds from other sectors 
of the State Plan or go up to the Central Government for the necessary 
assistance. Such assistance will also be necessary in the subsequent plan 
periods. It must be remembered that in case of a visitation of a flood of the 
intensity of 1959 both the State and the Central Governments might have to 
find even larger sums of money for relief and rehabilitation of the unfortunate 
section of population which might be affected by such a visitation There 
should, therefore, be no hesitation in making an all-out effort for securing the 
necessary finance to implement the recommended programme, 
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CHAPTER 16 

Conclusion and Summary of Recommendations 
16.1. Tn Chapter 3 of the Preliminary Report a factual discriptio~ of the 

effects of the 1959 flood has been given. A gross area of 4,358 sq. miles was 
inundated to a greater or lesser depth. Nearly 54 Jakhs people were affected 
and about 4 Jakhs had to be rescued and given shelter. More than 100 human 
Jives were lost. Large number of private and public buildings were destroyed 
and crops over nearly 1.5 million acres were totally lost. The total loss was 
estimated by officials of the Agriculture Department at about Rs. 39 crore. 
About Rs. 3 crore were spent in loans and grants for the relief of the affected 
populace. Thus the aggregate amount lost was nearly Rs. 42 crore. This 
figure does not take into account the distress of the people who were marooned 
and rescued, the lives that were lost and the cattle destroyed which would be 
impossible to evaluate in terms of money. A Welfare State cannot view such 
a disaster with equanimity. 

16.2. One of the main causes of the flood has been the incapacity of the 
channels to drain away timely the heavy precipitation of rainfall and run-off 
from the ·upper areas. These channels have suffered from neglect over a very 
long period in the past and their condition tends to worsen every year, with the 
result that with every comparable future flood the disaster is greater. 

16.3. As has been pointed out in the previous chapter it is very difficult 
with the data available and progress which the science of Meteorology has mad~ 
so far to predict occurrence of such floods. In the past, high flood years have . 
been experienced at intervals even as short as 2 years and as long as 16. years. 
Fortunately none has occurred since 1959 but this can be no reason for com
placency. Measures to combat the evil effects must be und~rtaken with the 
least possible delay so that even if a flood comes during the next season or so 
there would be s9me work done which would relieve the distress to some extent. 

16.4. The total outlay recommended for securing a reasonable protection 
from floods of the nature of 1959 will amount to nearly Rs. 122 crore. Of 
this Rs. 8.96 crore have to be spent on soil conservation works and Rs. 22.20 
crore for the city of Calcutta. There are other schemes such as the improve
ment of Tolly's Nullah which will more than pay for themselves. The rest of 
the'schemes will fetch indirect dividends in the shape of increased agricultural 
yields, better sailitatiq,n and drainage, greater safety from flood damages and a 
general sense of security. 

16.5. The Committee's -findings on terms of its reference (a), (b) and (c) 
have already been summarised in para. 6.1 of the Preliminary Report. Those 
regarding (d) and (e) are dealt with here. . 

16.6. (d) Remedial measures for the purpose of preventing recurrence of 
such floods in future : _ . 

. 16.6.1. The various schemes drawn up for the purpose in outline region
WISe and recommended to . be. exe~uted have been listed in Chapter 15 und~r 
!2ateg?ry .I and those for wh1ch Important data were not available certam 
mvesll_gat1ons and surveys have been recommended and the likely schemes 
emer!lmg thereform D:re listed Category II. Besides these specific works 
certatn general precautionary procedures and measures have also been recom
mended which are summarised below. : 

1. For design of drainage 'channels in tlie deltaic rural areas of West 
Bengal a run-off of ~" in 24 hours should be generally adopted. There may, 
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however, be special cases where the rainfall may be abnormally high, in which 
case the drainage index may have to be increased after special study. (Para. 
2.2.2.) 

2. For areas below 200 sq. miles run-off curves derived from Dicken's 
formula suitably modified on the lines indicated in para. 2.2.6. of this Report 
may be adopted. These curves are not the final answer, but are good modifica
tions of the Dicken's curves for assessment of run-off in respect of smaller 
areas. Figures obtained from such curves should, however, whenever poEsible, 
be checked with actual observations and suitable changes introduced. (Para. 
2.2.6.) 

3. For design of structures the calculated run-off may be increased 
generally by 25 per cent. for deltaic areas. For other areas, run-off as obtained 
from the curves may be increased by 20 per cent. to 10 per cent. (Para 2.2.7.) 

4. For semi-urban areas a minimum run-off of I~" in 24 hours is 
recommended. (Para. 2.2.8.) 

5. Run-off varying from 3" to <lj" in 24 hours for areas which include 
suburban and riverain municipalities and towns other than the Metropolis 
may be adopted. (Para. 2.2.9.) 

6. For the Calcutta city run-off 6" 24 hours for the South and North 
Calcutta areas 4" in 24 hours for Maniktola-Cossipore and Tangra areas 
may be adopted. (Para. 2.2.9.) 

7. Laws controlling construction of embackments along and across the 
channels should be re-examined and altered, if necessary, to ensure their proper 
observance. This action brooks no delay and should be taken as early as 
possible. (Para. 3.2.) 

8. Maintenance and upkeep of drainage channels and sluices in embank
ment should be the responsibility of the Irrigation and Waterways Directorate 
instead of various Departments as at present. (Para. 3.2:) 

. 9. As a matter of principle, marginal embankments along rivers and 
channels in lower Bengal are harmful to the regime of river and should be 
discouraged. They should only be retained where indispensably required. 
The question of deciding the issue of retention of otherwise of some of the elt
zaminadry embankments along the channels should be taken up by the 
Irrigation and Waterways Directorate. (Para. 3.3.) 

- 10. All embankments which are retained should be of standard and 
adequate section. (Para. 5.2.2. of Preliminary Report.) 

11. Where irrigation facilities have been extended within flooded areas, 
they should be protected from flooding by either strengthening and I or retiring 
the embankment or putting up new embankments as the situation demands. 
(Para. 9.5.) 

12. Necessary administrative steps should be taken for stopping the 
practice of putting up obstructions in the beds of riv~rs a~d- ch~nnels for 'bore' 
irrigation and fisheries. Whatever possJ~Ie, alte~nativ~ ungat1on l!ffBngements 
should be provided, to stop unauthonsed or 111-adv•sed obstructions. (Para. 
11.6.1) 

13. Necessary legislation should be enacted as early as possible for ba_ving 
powers required for enforcing soil conservation measures on waste and agncul

. turallands under pri':ate ownership. (Para. 3.6.) 
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14. A s~parate Soil Conservation . Organisation _should be ~stablished 
immediately under the proposed .State Soil ConservatiOn Board whtch should 
comprise of officers of the three. departments c?ncerned, n~mely, Fore~ts, 
Irrigation and Waterways and Agnculture. ExecutiOn. o~ all Sot! Conserva_hon 
works in the State should be entrusted to his orgamsat10n to ensure umfied 
and co-ordinated efforts. (Para. 3.8.) 

15. The Government of Bihar should be moved for undertaking com
. prehensive schemes of Soil Conservation and ~ff'?rest~tion in the catch.ments of 

the Mayurakshi, the Ajoy and the Damodar wtthm Bthar on an extenstve scale. 
(Paras. 7.4.2, 9.4.2.3, and 11.7.) · 

16. For providing temporary shelter during floods, 
buildings within flood-affected villages should in future be 
plmths well above high flood levels. (Para. 3.16.) 

new community 
constructed with 

17. With a view to effecting improvement of some of the dead and moribund 
rivers in the area within Murshidabad and Nadia districts, flood flushing of such 
rivers from the Bhagirathi including resectioning of the existing channels and 
excavating new cuts as necessary should be taken up after necessary detailed 
investigations. (Para. 4.4.3) 

18. Effective steps should be taken by Government to stop encroachmert_ts 
in the form of cultivation and reclamation of the foreshore and berm lands m 
the river section which have taken place and continue to do so. (Para. 5.5.3.) 

19. In order to improve the regime of the Hooghly and its capacity as 
drainage carrier, material obtained from dredging of sho~]s· and bars should as 
far as possible be deposited outside the river section. (Para. 5.5.2.) 

20. On either bank of the river and for certain distance above and below 
Calcutta, encroachments in the shape of protruding jetties, construction of other 
structures and disposal of industrial wastes are taking place .. Government 
should take necessary steps for totally stopping these. (Para. 5.5.4.) . 

21. Disposal of solid industrial wastes into the river Hooghly should not 
be allowed while liquid waste should be properly and fully treated before the 
effluent is allowed to be discharged into the river. (Para. 5.5.4.) . · . 

22. Raising of prematurely reclaimed low areas in Sundarbans by opening 
them to free play of tides is recommended. Work should be taken up in small 
areas to. study the possibilities of this methoi:l vis-a-vis the scheme fo~ closure 
of estuar~e~ ~!.ready under i_n_ves~igation. Study should include examination <?f 
the posstbthtte~ of rebabthtatmg people of such areas keeping in view that tt 
would be unwtse to reduce the present spill or reclaim existing forest land 
subject to spill for the purposes •. (Para. 5.19.) . . 

23. No further encroachment or obstruction should. take place and no-new 
embankments should be permitted to be constructed in the Hijol bee! area. 

, (Para. 7.4.4.13.) 

24. Investigation should be taken up how best the drainage difficulty of 
the Behula and the Gangur Basin cati be solved as some parts of these two rivers 
have been converted into irrigation channels and alternative drainage facilities 
have. therefore to be pro~ided. (Para. 8.7.1.). : 

25. In connection with operations and flood routing in· D.V.C. reservoirs: 
(a) a flood forecasting unit should be set up. 

(b) feasibility of . reducing the ranges of raiiuall in the weather forecast 
made by the India Meteorlogical Department, should be examined: 
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(c) a wireless _link should ~e set i:~P for connecting the Meteorological 
Offices m Calcutta With Ma1thon and other key points in the upper 
and lower valleys for quick transmission of messages relating to 
weather forecast and river condition, (Para. I 1.5.I read with 
Para. 5.I9.5 of Preliminary Report.) 

26. Flood reserve of 1.32I million acre-ft. at Maithon and Panchet should 
remain inviolate from 15th June to 15th October and for this purpose necessary 
acquisition of land should be made up to R.L. 500 (G.T.S.) in the case of 
Maithon and R.L. 445 (G.T.S.) in the case of Panchet Hill Reservoirs. (Para. 
I 1.5.2.) 

27. Due to decrease in flood spill and frequency of high floods in the 
Trans-Damodar area the Mundeswari and other channels will tend to shrink. 
Hence flushing doses of adequate volume and duration under favourable condi
tions may be helpful for their maintenance. The channels in the Trans
Damodar area should be kept under careful watch by taking cross-section and 
collecting silt and discharge data regularly at suitable points. (Paras. JI.6.3 
and II.6.4.) 

28. In the undulating areas of Purulia, Bankura, Birbhum and Midnapore 
districts breaching of 'ailes' in the fields and tank 'bunds' on small streams 
during heavy precipitation create additional problems lower down. In order to 
prevent such happenings local officers should be instructed to give technical 
advice to the farmers for construction of safer 'ailes' and provision of suitable 
escapes in such tanks. (Para. I4.6.1.) 

16.7. (e) Priorities of schemes: 

16.7.1. In the Preliminary Report certain general principles for fixing the 
priorities were in~icated. Since submission of _that . repo':f problems and 
requirements of different areas have been exammed m detad and a number of 
schemes have been prepared. These have been grouped under three priorities 
considering various relevant factors.· The intention, however, is not to break 
the continuity in the execution of schemes as planned but to provide for the 
more important ones which are ready being taken up earlier and allowing time 
for collecting necessary data for preparat1on of others so that their execution 
and that of others can follow. The whole plan should be considered ail 
integrated one as otherwise the overall ~enefi !5 indicated may not accrue. The 
specific priorities for all the schemes are listed 1n Para. 15.5.5 of Chapter IS. 
(Paras. 15.5.3. and IS.5.4.) 

16.7 .2. The programme for execution of the schemes has been planned 
mainly on the basis of availability or resources. Gamble on a very long period 
cannot be taken, the execution of schemes should not be spread over more than 
fifteen years at the most. Even this period involves a great risk as a single 
disastrous flood may result in enormous loss. The expenditure for schemes 
should be of the order of Rs. 1_0, Rs. 39, ~· 44 and Rs. 29 crores in the third, 
fourth, fifth and sixth plan penods respectively. (Para. IS.6.4.) 

16.7.3. Provision of about 1.53 ~rores in the pr~ent plan programme is 
inadequate and should be increased e1ther by reallocatmg funds from other 
sectors of the State Plan or going up I? O:ntral ~overnment for necessary assis
tance. But there should be no hest1tat1on m makmg a_n al~-out. effort for s«Ur• 
ing necessary finance to implement the recommendation m thiS regard. (Para. 
15.6.5.) 
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Notes of Dissent 
Note of dissent submitted by Shri D. Mookerjea, Chief Engineer, Kosi 

Project, Bihar : 

I sign the report subject to the reservation that I do not subscribe to the 
views expressed in para. 9.4.3. in Chapter 9, para. 11.5. in Chapter 11 and sub
para 26 of para. 16.6. I in Chapter 16. 

The 24th May 1962 .. 

D. MOOKERJEA, 
Chief Engineer, Kosi Project, 

Govemment of Bihar. 

Notes of dissent ·submitted by Shri A. P. Prasad, Chief Engineer (North and 
Sooth), Irrigation, Bihar : 

On taking over charges of the Chief Engineer, Irrigation, Bihar, in March 
1962, I got associated with the works of the West Bengal Flood Enquiry Com
mittee. Before that all the local inspections of the flooded area and the prob
lems connected therewith were held. There was no opportunity for me to 
attend the local inspections. I am, therefore, unable to associate myself with 
the recommendations made by the Committee based on the information obtained 
during the course of local inspections, 

I would, however, invite attention to the recommendation of the West Bengal 
Flood Enquiry Committee, 1959, in..Chapter 9 about long-term measures for 
flood control from the Ajoy. While I agree that afforestation and soil conserva· 
tion measures in the catchment of Ajoy river are necessary for flood moderation 
and prevention of soil erosion, I do not agree that investigation for storage and 
detention reservoirs in the upper catchment is essential. The nature and the 
extent of flooding in the lower reaches of A joy as described in Chapter 9 is 
such as can be reasonably controlled by the construction of marginal. embank
ments along river A joy as has been done in case of several rivers in North Bihar. 
Some of these embankments have been in existence for over two centuries and 
are providing protection to the areas which used to get flooded before. No 
serious harmful eflect has been noticed by the construction of these 
embankments. 

In the upper catchment lying in the State of Bihar some storage dams and a 
diversion barrage at Siktia have been planned for execution. These storage 
dams together with soil conservation measures will go a long way in arresting 
harmful silt in river A joy the useful effect of which will be felt in due course 
in the lower reaches of the Ajoy. I do not consider it necessary to undertake 
investigation of any other flood storage reservoir in the upper catchment of 
river Ajoy lying in Bihar. I, therefore, do not agree to the recommendation of 
the West Bengal Flood Enquiry Committee in this respect. 

·~ Regarding Chapter 11 in the Final Report it has teen recommended that the 
entire flood reserve of 13.21 lakhs acre-ft. in Maithon and Panchet at reservoir 
levels of R.L. 500 and R.L. 445 respectively as envisaged while framing the 
project must be made available and kept inviolate for accommodation of flood. 

In this connection I have to state that how the required flood reserve should 
be provided may be left to the Governments concerned to decide according to 
the priority they attach to the different purposes for which D.V.C. dams have 
been built. Raising the reservoir levels of Maithon and Panchet reservoirs at 

14 
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this stage will create serious problem in land acquisition. it was for very com
pelling reasons that land and houses were acquired up to R.L. 495 in case of 
Maithon and in case of Panchet land and houses were acquired up to R.L. 425 
and only houses were acquired up to R.L. 435. The human problem involved 
in the matter was so great and compelling that further acquisition ·of land could 
not be done. · Since after the construction of the dams people once uprooted 
have anyhow settled down and more industrial interests have been built. up 
round the periphery of the reservoirs. It will be extremely hard if the peop!e 
are made to leave their hearth and home onee again by acquisition of further 
land in the periphery of the two reservoirs. The problem of rehabilitation of 
displaced persons and industries will prove quite hard for solution. I do not 
therefore, agree to the recommendation of the further acquisition of land in the 
periphery of the Maithon and Panchet reservoirs. The matter ni.ay, however, 
be left to the discretion of the participating Governments as to what course they 
will adopt for providing extra flood reserve than what is available at present. 

The 24th May 1962. 

. . A. P. PRASAD, 
Chief Engineer (North and South Irrigation, 

Bihar. · 
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