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REPORT ON KERALA FLOODS, 2018 AND MANAGEMENT OF DAMS
(REPORT No: 5)

Summary of Report:
Above normal rainfall during June - August, 2018 and extremely heavy

rainfall on 15-17, August, 2018 caused unprecedented Floods resulting in
massive loss of life and property, across Kerala.

The impact of floods appears to have been aggravated by various factors.
None of the 79 dams in Kerala were Operated or used for the purpose of
flood control / moderation; no effective flood control zone is maintained;
high reservoir storage even in the first week of August; sudden release of
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water from all dams; reduced reservoir storage capacity due to siltation:
no integrated operation of dams based on scientifically identified Rule
Curves, absence of proper Flood Warning etc are some of them.

B

For better flood / dam management in future, it is suggested that there

should be proper Flood Plain Zoning, preparation of Inundation Maps,

finalization of Emergency Action Plans, updating of Rule Curves, evolving
dam specific Operation and Maintenance Manual,

proper Flood
Forecasting system etc,

To identify the various causes of floods and factors that had resulted in |
worsening of the same, it is recommended to have a more detailed ‘
enquiry by appointing an independent expert enquiry committee headed

by former judge of a superior Court and preferab

y consisting of a reputed
Hydrologist, experts

in dam management, engineers and other experts,
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Introduction:

1. The captioned writ petition along with Writ Petition Nos. 28502, 29244,
29296, 29420, 28954, 29528, 29629, 29125, 29720, 29896, 29980,
30039, 31716, 32648, 33405 and 34418 of 2018 are Public Interest
Litigations (PILs) pending before this Hon'ble Court in connection with.
Kerala Floods, 2018. On the basis of a letter from Mr. Joseph N. Rappai
addressed to Hon'ble Mr. Justice V Chitambaresh, Suo Motu PIL was also
initiated by this Hon'ble Court as WPC 28753 of 2018 on the same issue.
These PILs are categorized as Batch || and pertains to various aspects
relating to management of dams in Kerala and causes of Kerala Floods
(2018). Common averments in these PILs are to the effect that Kerala

Floods, 2018 is aggravated / caused due to the mismanagement of dams
and uncontrolled release of water.

2. Summary of allegations and relief sought in various PILs:
Main allegations in these writ petitions are summated as follows':
i, Disorganized and sudden release of water simultaneously from

various dams across the State, that too without any proper and

effective alerts has aggravated the Flood disaster:

ii.  The calamity could have been mitigated had the weather forecast of

India Metrological Department (IMD) was taken seriously and water

from reservoirs were released early in a regulated manner:

Dam managers in the State - Kerala State Electricity Board (KSEB)

and Department of Irrigation, Government of Kerala were keen on

storing maximum amount of water with profit motive. Buffer Zone /
Flood Control level were not maintained
view to contain flood water:

in the reservoirs with g

iv.  Directives / mandates etc. of various authorities such as Central
Water Commission (CWC); Comptroller ang Auditor General of
India (CAG); National Disaster Management Authority (NDMA) etc.
were not followed:

V.

inundation maps etc. were not

Prepared. There are no Flood
Forecasting Stations:

3
qSee also Counter Affidavit filard k.. ~
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cuated. No
Vi Alerts were not issued properly and people were not eva aee
sufficient time was given to people to protect themselv

floods;

- i f writ
3. Based on the above allegations, petitioners in these batch o©
petitions, inter alia prayed: _ sl |
I.  To conduct investigation by setting up appropriate Co.mml.s .
Judicial body / Expert panel / Technical committee to inquire into
the circumstances that resulted in floods:
ii. To assess and compensate for damage that people suffered due to
floods: .
ii. ~ To evolve EAP, Dam Operation Manual, Safety Plans, warning
alarms etc. for all dams in the State;
iv.  To prepare appropriate Floods Maps / Inundation Maps; and

V. To take appropriate preventive / mitigation steps to avert / minimize
effect of future flood events;

- In response to various averments, allegations and prayers in the above
writ petitions; separate Counter Affidavits were filed on behalf of State of

Kerala, Kerala State Electricity Board Ltd. (KSEB), Dam Safety Authority
(DSA) and Union of India.

5. Summary of Counter Affidayit filed on behalf of State of Kerala in
WPC 29296 of 2018:

Extremely heavy rains beyond all predictions: (Paragraphs 7 to 15)

i. Floods were caused by unprecedentedly “extremely heavy” rains.
Extremely heavy rain was never predicted

IMD before 15-08-2018; (Paragraph 7)

Total live storage capacity of all 57 dams is 5.806 BCM; Annual
average run off all 44 rivers in Kerala is 78 BCM; Annual life
storage capacity of dams when compared to annual average run off
of rivers is 7.49% High intensity of rainfa)| in
Cause flooding even without discharge from dams; (Paragraph 10)

Rainfall during 3 days between August 15-17, 2018 and that of 3
days between July 16-18, 1924 are strikingl

by any forecast of the

such short period will

i,

Yy similar, The torrential
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downpour in the State between August 15-17, 2018 was beyond

predictions; (Paragraph 12)

IMD Predictions: (Paragraphs 16 to 35) ‘

V. The deluge resulted from “extremely heavy rain.” Such rain was
never predicted by IMD before 15-08-2018: (paragraph 16)

V. Even the bulletin on IMD's website published on 09-10-2018 for the
forecast between 9-22, August 2018 did not predict heavy or very
heavy rainfall for Kerala... Extremely heavy rain and the consequent
inundation of the State was a direct, violent, sudden and irresistible
act of nature, occasioned only by the elementary forces of nature
and totally unconnected in any manner, whatsoever with the
agency of man: (paragraph 23)

vi.

Management of Dams in Kerala during Au

IMD never predicted “extremely heavy rain”; (paragraph 31)

205):

qust, 2018 (Paragraphs 36 to

Dams of KSEB:

vii.

Viii.

None of the dams in Kerala are exclusive flood control dams. Dams

in Kerala are designed for water conservatj

on and power
generation; (Paragraph 35)

Water level in reservoirs of KSEB g controlled on the basis of
historical data of rainfall during the last 3

rainfall forecast of IMD, the availabilit

its annual maintenance etc; (Paragraph 38)
The opening of shutters of dams js

been the S$ame, (Paragraph 39)

CMD of KSEB convened g meeting on 25-07-2018 and fixed 3
(three) alert stages for Idukki, Idamalayar and Pampa dams;
(Paragraph 43)

L




Xi.

Xii.

Xiii.

Xiv.

XV.

Average inflow to Idukki between 09-08-2018 and 19-08-2018 was
more than 3 times and was at the rate of 79 MCM per day, which
was at an unprecedentedly higher level in the history of the dam:
(Paragraph 47)

Tamil Nadu suddenly opens all the 13 shutters of Mullaperiyar dam
spilling about 750 cumecs.. Due to this huge inflow from
Mullaperiyar and the huge inflow due to the heavy rains in its own
catchment, the water level of Idukki reservoir was increased by
another 5.48 ft. (Paragraph 48)

Alerts (Blue / Orange / Red) were issued for Idukki, Idalmalayar,
Kakki-Anathode and Pampa Reservoirs. Banasurasagar dam was
opened after proper alert, (Paragraphs 51,53, 57, 63, 66, 67, 69
and 70)

Elaborate disaster preventive actions were taken before release of

water from Cheruthoni dam, |dukki; (paragraphs 85-6)

No early release of water was made because IMD forecast only a
normal monsoon and heavy rain due to depression was predicted
only 2-3 days in advance; during 2007 and 2013 water level in
Idukki reservoir has gone above 2402 feet and is managed without

any spill; this year all reservoirs are filled up fast; Kuttanad region
Was experiencing severe floods during 2 ang 4t

weeks of July,
2018; (paragraph 98)

Water inflow to various dams:
1=t INflow 1o various dams:

Xvi.

Xvii.

XViii.

XiX.

Catchment area of Idukki received 408% above the expected

inflow; (paragraph 80) and inflow received during 15-

18 August,
2018 is 3

6% of the live storage capacity of Idukki reservoir and the
total inflow between 01-22 August, 2018 is more than 78% of the

live storage capacity of Idukki reservoir; (paragraph 82)

Catchment areas of Sabarigiri received inflow of 452% above the
expected inflow; (paragraph 89)
Inflow

received at Pampa and Kakki between 15-18, August, 2018
is 162

4% above the expected inflow; (paragraphs 90-1)

Dams of Irrigation Department: (Paragraphs 103 to 205)

Purpose of these dams (Irrigation Department dams) is not to
contain floods; (paragraph 106)




XX.

XXi.

XXii.

XXiii,

XXiv.

Because of extremely heavy rain, dams were swelled to a point
beyond its carrying capacity, (paragraph 107)

Despite having heavy inflows, outflows were not even half of the
designed capacity of spillways in most of the dams at any point of
time during the floods of August, 2018; (paragraph 114)

Management of flood was more or less under control until 14-08-
2018; (paragraph 115)

All dams were opened after following specified protocol;

(paragraphs 116-120)
Release of water from the dams has not aggravated the floods.

Floods were caused by torrential and extremely heavy rainfall:
(paragraphs 203-204)

Other aspects:

XXV,

XXVi.

XXVii.
Xxviii.

XXiX.
XXX,

XXXi.

- Summary of Counter Affidavit fi
Electricity Board in WPC 28954 of 2

Kerala State Disaster Management Authority (KSDMA) has taken

all necessary steps to manage floods; (paragraphs 206 — 21 0)
Report of Central Water Commission

justifies the stand of State;
(paragraph 216)

Flood maps were Prepared for the State: (paragraph 21 7)
Deluge was caused by heavy rain and no

t due to discharge of
water; (paragraph 218)

Early warnings were issued:; (paragraph 21 9)
‘Though EAP is in the making, still all the

S (five) steps in an EAP
was followed’: (paragraph 220) '

Kerala Floods, 2018 is an "Act of God": (paragraphs 15 and 222)

led on behalf of Kerala State
018:
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Dam levels as on 09-08-2018 were capable of accommodating the
rainfall as predicted by the IMD: (paragraph 18)

KSEB could not have pre-emptied the water in the dams based on
the data / forecast provided by the IMD; (paragraph 20)

Averments in the counter affidavit between pages 6 and 30
régarding the operation of various dams are almost verbatim similar
to that of the averments in paragraphs 39 to 92 of the Counter
Affidavit filed on behalf of State of Kerala in WPC 29296 of 2018.
The same are detailed in the preceding paragraph:

Management of floods was more or less under control until 14-08-

2018 when unprecedented rainfall to the tune of 1032 mmin a span
of 4 days necessitated the neutralisation of i

dams. Following are the relevant facts:
1.

nflow for the safety of

Achankovilar, Manimalayar ang Meenachilar without any dams
had caused incomparable floodin

g in the history of Chenganoor,
Thiruvalla and Pala;

from the dams;
. Discharge from the KSEB's dams a
only 30% of the total flow in the river

- KSEB had taken all Precautionary measures, issyeq proper
alerts and hag meticulous| i

shutters:

nd Powerhouses constituted
S

T WET R
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7. Summary of Counter Affidavit filed on behalf of Kerala D

Authority (DSA) in WPC 28502 of 2018:
I. DSA is purely an advisory body; (paragraph 6) ¢ sitng
Several dams have reduced storage capacity as a result o :

iil
(paragraph 7) _ i
iii. ~ Opening of shutters of dams and increase in the level of wate

would be done by engineers in charge of the concerned owner/
custodian/ department following the orders of superior officers/
concerned district collector and not as per the instructions of DSA:
(paragraph 7)

iv.  According to Report of Central Water Commission (CWC), floods
occurred due to heavy rain; (paragraph 9)

V. Spilling is done with intimation to District Collectors and revenue
officials and they would give sufficient alerts to people; (paragraph
10)

Vi.  During periodical inspection of dams, DSA could not notice any
major defects in any dams; (paragraph 12(iii)

Vvii.  IMD did not predict any extremely heavy rainfall; (paragraph 1 2(iv &
v)

Vii. - Flood occurred due to natural reasons / Act of God and could not
have been prevented:; (paragraph 13(xiv)

8. Summary of Counter Affidavit filed on behalf of Union of India in
WPC 28502 of 2018 (with reference to Flood Forecast and Dam
Management that are detailed in paragraphs 23 and 36) are as follows:

i. IMD had issued ‘gl necessary severe weather warnings’;
(paragraph 23. 1)




The devastating flood situation Kerala was not due to the extrejmely
heavy rainfall of one particular day. It was due to the persistent
intense rainfall and its accumulated effect; (paragraph 23.7)

With the rainfall scenario prevailed over Kerala during the first half
of the season, any additional rainfall of even moderate intensity

could have been sufficient to add to the flood situation: (paragraph
23.8)

vi.  Warning for extremely heavy rainfall issued on 15 August, 2018
Was only an upgradation of the existing warning for

intense rainfall
activity over Kerala; (paragraph 23.9)

vii.  Officials of State government machinery are briefed about the
weather predictions over the State to enable them plan disaster
management and mitigation measures; (paragraph 23.11 )

Alerts and warnings of impending weather are di
more  frequent

viii. sseminated at

intervals during adverse weat

her situations;
(paragraph 23.12)

The exact amount of rainfall that can occur o

N a single day over a
specifi

ly; (paragraph 23.13)
uggest locations were

C location cannot be quantified accurate
CWC had written to State governments to s
CWC could set up Flood Forecasting s
Proposal was receiveq from the State

therefore, no Flood Forecasting Stations |
CWCcC: (paragraph 36.3)

tations. However. no
of Kerala. There are,
n Kerala maintained by
Xi.

Xii.

Xiii.

rule curves
Maps (integral part of DMP!EAP)
earby areas g responsibility of da

» INnundation
and Hazarg Zonation of dam n

m
Xiv.
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i ent areas and
Rivers in Kerala have comparatively small catchm

there are steep slopes. Moreover, rivers are flashy !n rfftul:let T:l;dr

swell up quickly. Hence effective level based fore%cast is di tu:t bam

developing a correlation for Flood estimation Wlth‘ resPec (o} i

releases, non availability of data pertaining to historical f’”tﬂc’w

and real time dam release is a limitation; ( paragraph 36.13(i) -

xvi. To prepare Flood forecasting by Rainfall-Runoff Mathematical
Modelling, further data are required from the State; (paragraph
36.13(ii) & (i)

xvii.  There should be an Operation Manual in place for the purpose of
schedule operations of reservoirs; ( paragraph 36.13(v)

xviii.  To specifically study on the aspects pertaining to Flood forecasting,
a committee has been constituted by CWC and preparation of ‘its
report is underway; ( paragraph 36.13(vi), (vii) and 36.14)

xix. CWC is not contesting the claims of KSDA on the basis of the

report published by CWC’s Hydrology (S) Directorate. However,

XV.

recommendations made in the said report has to be implemented;
(paragraph 36.15)

Constitutional and Legal framework on aspects relating to Flood /
Dam management:

The subject of flood control, unlike irrigation, does not figure as such in
any of the three legislative lists included in the Constitution of India.
However, drainage’ and ‘embankments’ are two of the measures

specifically mentioned in entry 172, List Il of Seventh Schedule, which
is as follows:

“Wgter. that is to say, water supplies, irrigation and canals,
dramage and embankments, water storage and water power
Subject to the provision of entry 56 of List |.”

Entry 56, List | reads as follows:-

“Regulation and development of inter-St
to the extent to which such regulation an
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9.3.

9.4.
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It may be pointed out that entry 17 of List Il (State List) quoted above
does not cover land use involved in the administrative measures of
dealing with reduction of flood losses viz. Flood Plain Zoning. For the
implementation of any flood control programme, it is necessary to
acquire private land for execution of engineering measures. Since
there is provision for “acquisition and requisitioning of property” in the
Concurrent List under entry 42, both Centre and the States can enact
laws for this purpose. Land Acquisition Act, 1894 and / or the Right to
Fair Compensation and Transparency in Land Acquisition,
Rehabilitation and Resettlement Act, 2013 are the relevant law in this
regard. However, if legislation for reducing flood damages is to be
resorted to by flood plain zoning, it involves restriction of land use and
this power seems to be covered under entry 18 List Il (State List)
which provides “land that is to say, rights in and over land...”

Thus it could be seen that the primary responsibility for flood control is

with the States. The schemes for flood control are to be planned,
investigated and implemented by the States as per priorities within the
State with their own resources and the role of Union Government is
only to render assistance to States. Role of Union and its agencies
relating to flood management is technical, advisory, catalytic and
promotional in nature.®> However, Article 262* of the Constitution deals
with adjudication of inter-state water disputes.

Though flood management is an issue on the agenda of States
concerned, certain national level policy measures® in this regard have
been put forth.® Establishment of Central Water Commission (CWC) is

% Paragraph 2.1 ‘Comprehensive Flood Management in India’ published by Information
System Organization, Central Water Commission (September, 2018)

“ Article 262: Adjudication of disputes relating to waters of inter- State rivers of river valleys:
(1) Parliament may, by law, provide for the adjudication of any dispute or complaint with
respect to the use, distribution or control of the waters of, or in, any inter-State river or river

valley.

(2) Notwithstanding anything in this Constitution, Parliament may, by law, provide that neither
the Supreme Court nor any other court shall exercise jurisdiction in respect of any such
dispute or complaint as is referred to in clause (1).

® See Paragraph 1.15, 'NDMA Guidelines on Floods'

® See generally <http://drr-law.org/resources/India-Fed-Desk-Survey.pdf>
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@ major step taken by the Union Government” in this regard. WG is
the..pr.gmig.r.....t.t.e.gh.nigai...grgani.;a.t.ign.....Qi...!n.c!ia...i.n....t.ns.e..._ﬂe.l.d...gf...wat_ezr
;;;ouices and is presently functioning as an attached office of the
Minlstryof Water Resources, River Development and Ganga

Rejuvenation, Government of India. The CWC is_entrusted with the
general

responsibilities of initiating, coordinating and furthering in

consultation of the State Governments concerned, schemes for

control, conservation and utilization of water resources throughout the

country, for purpose of Flood Control, Irrigation, Navigation, Drinking

Water Supply and Water Power Development. |t also undertakes the

investigations, construction ang execution of any such schemes as
required.® CWC used to issue various Guideli

various aspects of flood / dam Mmanagem
are having Primary responsibility of as

Management, they are duty bound t
Manuals.

ent. As stated, since States
Pects relating to flood / dam
0 implement the CWC Guidelines /

Enactment of ‘National Disaster Management Act, 2005’

a paradigm shift on g aspects of disaster ma
00od management. The erstwhile relief-
shifted to a proactive Prevention, mitigation and

nagement
centric response was

including fl

erManagement
Ay.tnqr.i.ty..(NQ.MAL.g.s...me..m..a:i.n..bgsix.under the Gover

.............
............
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words, non-compliance / non-implementation of various Gwdellnesf

i 0
and other stipulations under DM Act amount to failure on the part
various stakeholders.

10. Selected Policy documents, Guidelines /Manuals relating to Dam /
Flood Management:

Study of Policy documents / Guidelines / Manuals etc issued by
Government / various Authorities (especially CWC and NDMA) on
diverse aspects pertaining to Dam Safety and Flood Management would
give a general understanding about the standard procedures that are to
be followed by various stakeholders.™ Juxtaposing such documents with

ground realities wil| provide a clear picture about the issue in hand.
Some of those notable documents'" are;

10.1. National Water Policy (2002):

10.1.1.  National Water Policy (2002) provides that ‘water resource

developed in Project should as far ag possible be planned and

developed as Multipurpose projects2. |t provides to put in place a

master plan for flood controf and management for each flood prone

basin™ and also to make available ‘adequate Flood cushion in water

storage projects, wherever feasible, to facilitate better management. In

..............................................
....................

................

............................................

10.2. National Water Policy (2012):

10.2.1. Similarly, National Water Policy (2012) also mandates that

......

mamaggmgn.t.t.Iq.r...t.e.agh..qgm..s.hgl.i.!.c.l...b.e Undertaken on to

...................................... P_priority’."® It
also says that floog forecasting shoulg be ‘expanded extensively

..............................

-_—
:'1’ See generally “Www.damsafety.in >

There could be other relevant documents than those
exhaustive,

. Paragraph 6.1, National
13 Paragraph 17.1, Ibid
‘; Paragraph 17.2, Ibid

National Water Policy (1 987) also directs to give im ortan
*® Paragraph 8.8, National Water Policy (2012)g pertance of flood control,

are discusseqd hereunder. List is not
Water Policy (2002)






