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WIO Advocacy Update III

FLOODS IN ORISSA: DAMS and CLIMAE CHANGE to blame
Mismanagement of Hirakud reservoir may be a reason. But it pales in comparison as the recent flood events and management of Hirakud reservoir point towards a definite shift away from flood control priority of the dam and impacts of climate change that lead to false management of the dam. Water Initiatives Orissa (WIO) does a dissection of the events that have contributed to the flood and the gradual changes in between.

The Hirakud reservoir – or rather its mismanagement- is being blamed for the recent flood. It should be as it had the scope to keep the flood within tolerable limits.  But rather than blaming the authorities for not following the ‘rule curve’, blame the ‘rule curve’ itself as it is outdated and does not consider climate change as a potential threat to flood management. This is a dissection of how emerging issues like climate change and industrial tilt in water allocation have made dams cause floods rather than provide protections from the flood. 

With the gradual easing of the unprecedented flood situation, the blame game has peaked. Along with the unfolding of tragedies and devastations of the flood, many critical aspects relating to management of the Hirakud reservoir has come out of closet. In the immediate aftermath of the flood, the dam managers have come in for severe criticism for not following the rule curve and keeping a very high level of water in the reservoir. While there is some truth in that, the fact is that factors like climate change and underlining shift in priorities of the reservoir has grossly limited the scope of the reservoir in mitigating high flood, especially during the later parts of the monsoon. And the ‘Rule curve’ that is being followed since 1988 has become obsolete and dangerous in the present day context. 

Blame the Rule curve, not its violation

Not the breach of rule curve but the rule curve itself added to the flood. 

Was breach of ‘Rule curve’ the reason behind flood destruction? Not Really… 
A prima-facie observation of the rule curve and dam storage does not reveal any radical violation of the rule curve (See table 1). Apart from the early parts of monsoon, the reservoir level has been kept within the prescribed limit of the rule curve. However, decision of the dam authorities to keep a higher level of water than what is prescribed in the rule curve may have been stemmed from below than normal rainfall in the months of July and early parts of August and that did not pose much threat to the dam’s flood mitigation capacities. The rule curve suggests that the water will be kept at the dead level (minimum level) on August 1. On that day, the reservoir level was at 607.5 ft. Though that level exceeded the higher prescribed limit of the rule curve, still the reservoir had 22.5 fts of height left to provide flood cushion. Similarly, on August 11 the reservoir level was marginally higher than the prescribed upper limit. The prescribed upper limit for that day is 615 ft but the reservoir had maintained 618 ft level. So though the dam authorities violated the rule curve, the margin of violation was relatively small and the violation has not contributed to the present flood. An analysis will reveal that the dam management has kept the reservoir level within the prescribed limits after August second half. 

Table 1: The much talked about rule curve for Hirakud dam management and actual water level this year.

	Date
	Recommended level (ft) by the rule curve
	Actual reservoir level (2008)

	
	Lower
	Higher
	

	Up to 1st July
	595
	595
	607.5

	Up to 1st August
	590
	590
	607

	Up to 11th August
	605
	615
	618

	Up to 21st August
	610
	622
	622.3

	Up to 1st September
	619
	627
	624.9

	Up to 11th September
	624
	629
	627

	Up to 21st September
	629.5
	630
	629

	Up to 1st October
	630
	630
	 


The available records reveal no prima-facie evidence that suggest any violation of rule curve and reservoir mismanagement vis-à-vis flood control operations during this season. But, that does not mean that rule curve had no role in the present flood. In fact, the rule curve is the most significant cause that reduced flood mitigation scope of the reservoir and the ensuing flood devastation. 

The rule curve also marks changes in dam’s flood control priority

The rule curve that is being followed now was framed in 1988 by the Central Water Commission and is being followed by the dam management since then. It was a radical shift from the earlier water management manual. The earlier manual guided dam authorities to keep the reservoir empty  for most parts of the monsoon and start filling the reservoir gradually from September onwards and fill that up to the Full Reservoir Level (FRL) by October 31. But the rule curve of 1988 suggested total filling of the dam by September 30. The CWC changed the rule curve  as it observed that in majority of years the dam failed to fill up as rainfall was very inadequate in the month of late September & October and the reservoir was under pressure to meet irrigation and other demands. The new rule curve ignored flood protection priorities of the reservoir and gave more importance to filling up of the reservoir to its fullest potential. 

But in order to get the reservoir full, the rule curve proposes a higher level at such a high level that there is virtually not much scope left for the dam authorities retain flood water inflow into the dam at crucial periods. It prescribes an upper limit of 627 ft by September 1, 629 ft by September 11 and 630 ft by September 30. Does it need any explanation that September is still a peak monsoon month? But the rule curve almost ignored September as a peak monsoon month and thus suggested very small to no cushion for flood protection. 

Even the State Water Plan(SWP), prepared by the state government, admits that scope for flood control is very less. “The operation schedule (popularly referred as the rule curve) approved by the Central Water Commission never allows the reservoir to be sufficiently at lower level to absorb the inflow from the U/s catchments of 83,400 sq km, especially if the flood hits late in monsoon, ” mentions the SWP. The experience of this flood proves what was apprehended in the SWP.

Effect of globalization? 

Was it a mere a coincidence that the new rule curve was put to effect just a few years before a committee of government deciding allocation of water to industries – a non-priority agenda hitherto? The events leading to change in the rule curve in 1988 suggests a gradual tilt towards industries. 
It is of course true that the reservoir failed to fill  in many years. But getting the reservoir full was not a priority. The priority was to mitigate flood impacts. So, it seems that the rule curve that gave more importance to get the reservoir full had other objectives. Soon after the new rule curve was framed for Hirakud’s water management, Orissa government earmarked 0.350 Million Acre Feet of water from the industries for industrial use. Now, areas surrounding the Hirakud reservoir are one of the most rapidly growing industrial zones of the country. That has led to farmers’ unrest. The recent flood has added to that. It has shown that Hirakud is not capable to mitigate flood and cater to all demands at the same time. 

This motive led to beginning of a new wave of industrialization around Hirakud. The change in rule curve and the decision to get the reservoir full by September end, the decision to earmark a particular quantity of water for industries and formation of water resources department etc. combined in unison to make Hirakud a destination of industrial houses. Because of that, the dam authorities became desperate to get the reservoir full so that increasing demand for water can be met?  
Scope let off 

There was still sufficient scope to moderate flood…
Even though the rule curve gave very little scope for flood moderation during the month of September, the dam authorities did not make things any easier by keeping the reservoir level near the higher end of the curve rather than the lower end. Though the SWP rues that “the CWC does not allow the reservoir to keep water level at a lower level,” the dam management even missed the opportunities to keep water level near the lower suggested limits. 

The rule curve suggests a lower level of 624 to 629.5 ft between September 11 and 21. But the dam authorities maintained a water level of 627 ft on September 11 which grew up to the Full Reservoir Level(FRL) on September 20 (See Table 2). So the dam authorities had the scope to reduce water level of the reservoir and create a larger flood cushion in the reservoir before rainfall started lashing the state from evening of September 16. 

Table 2 Precious opportunity to vacate the dam was lost between 13th and 16th September.

	Date
	Status of weather/prediction
	Hirakud water level (ft)
	Trend of water level in the reservoir

	Before 14th 
	Mostly dry weather
	
	

	13th
	Initial information of a low pressure formation
	
	

	14th 
	Information that low pressure getting strengthened
	627.02
	Same 

(Inflow - 34,393) (Outflow - 34,393) 

	15th
	Prediction that low pressure can take shape of cyclone and heavy rainfall in the next few days.
	
	Same

	
	Rainfall started in the coastal districts.
	
	

	
	The forecast was that heavy to very heavy rainfall will occur on 16th and 17th. 
	
	

	16th
	Heavy rainfall occurred. Prediction that the low pressure will cross the shore by the evening. Heavy rainfall predicted for the 17th. Still rainfall was not particularly immense with highest rainfall (89mm) recorded at Paradeep. 
	
	Increasing

(Inflow – 43,108)

(Outflow- 30,463)

	17th
	Low pressure intensified. It still laid centered at 50 kms east of Chandbali. 

Highest rainfall was recorded again at Paradeep. Heavy rainfall occurred all over Orissa. Though many rivers in South Orissa flowed over danger level, Mahanadi was still flowing below danger level but was rising rapidly owing to floods in Tel, Ong and other rivers below Hirakud.  
	627.81
	Increasing

(Inflow – 146,341)

(Outflow- 25,636)

	18th
	Mahanadi river flow growing. Fear grew that 1982 might be repeated. Danger level crossed at Jobra. 14lakh 64 thousand cusec was flowing at Mundali in the evening. Jujumura in western Orissa received 355 mm rainfall.
	629.97
	Same

(Inflow – 390,000)

(Outflow- 390,000)

	19th
	14 lakhs 86 thousand cusecs flowing through Mahanadi. River was rising. Fear that by midnight 

15 lakh 82 thousand cusecs of water will be flowing. 
	629.62
	Increasing

(Inflow – 504,000)

(Outflow- 460,000)

	20th
	No heavy rainfall reported in the state. But water flow at Mundali peaked to the level of 1982. It was flowing at 15 lakh 82 thousand cusecs. Ferocious flood was causing breaches all over the delta. 
	629.87
	Increasing 

(Inflow – 740,000)

(Outflow- 702,000)

At this time 40 gates were open after 6 gates were closed to ease flood situation in the delta. 

	21st
	Flood continued as excess water discharge from Hirakud reached the delta. (Note: it takes about 24 to 34 hours from Hirakud to Mundali).
	628.96
	Same

(Inflow - 332,610)

(Outflow - 332,610)

	Source: Compiled from official website of DoWR, Govt of Orissa and news papers. 


When the first information about formation and possible intensification of a low pressure over the Bay of Bengal came in September 13, the reservoir level was 627 ft. That left only about 3ft of flood cushion – in the Hirakud reservoir - on that day. By then it was amply clear that rainfall will lash Orissa and Hirakud reservoir catchment quite heavily. By then, the meteorology department were regularly updating that heavy rainfall will occur on and after the 16th in the coastal areas and the centre of the low pressure will gradually move towards the west direction. After learning this, the dam authorities should have been careful in draining out the reservoir to a safe level so as to be able to control flood water when it matters most. But that was not the case. Between September 13 and 16, the dam authorities lost four precious days and kept on adding to the reservoir level. This led to a situation where the dam authorities were forced to release all water that was entering the dam rreservoir on the 20th. The reservoir had no cushion left as water level had already reached its peak by September 18. As Hirakud reservoir was left with no option but to release nearly 8 lakh cusecs of water on the 19th and the 20th, Mahanadi’s total flow at Mundali reached menacing level of 15 lakh 82 thousand cusecs. This was way above the prescribed safe flow limit of 9 lakh cusecs at Mundali. The rest is now history. 

Have climate extremities made the rule-curve obsolete and dangerous? 

The answer is an overwhelming ‘Yes’. We and many others may argue that keeping a very high level of water in the Hirakud reservoir led to reduced or negligible scope for flood cushion. But then, it must not be ignored that between 1988 and today the climate has undergone a lot of change. 

It is a fact that monsoon had retracted quite prematurely in most of the last few years. Drought in the western parts of Orissa and the Hirakud catchment has been the norm rather than exception. Such general trends of rainfall decrease may have led the dam authorities to deliberately keep a higher level than what the rule curve suggested in most of the years. But then climate change has also caused heavy intensity rainfall. The unusually very heavy rainfall that the state and the Hirakud catchment witnessed is an indicator of what scientific communities have projected in the 4th Assessment report of the IPCC. They have clearly stated that rainfall will behave abnormally and that though rainy days will decrease there will be definite increase in days of high intensity rainfall. 

The State Water Plan has also taken note of the changes in climate and the accompanied vulnerability in dam management. The SWP observes that “variability of monthly rainfalls is also increasing which means that rainfall is concentrated in a particular period. Volume of flood events are increasing, 2001 and 2003 floods are examples”. But, in spite of apprehending that climate change is emerging as big factor adding to management vulnerabilities of the Hirakud reservoir, the government has taken no action to include climate change considerations into the dam operation. Of all factors that have a bearing on the Hirakud reservoir, climate change is emerging as one of the most important and less predictable factor and that threatens to make all rule curve and managerial skill of the engineers vague, redundant and harmful. 

This is a unique situation that the decision makers and thinkers must take note of seriously. Hirakud can only intercept 16 percent of total catchment flow. But dependence on its water during non-monsoon months is growing by leaps. Agriculture is requiring more water as canal systems are deteriorating and requirement of the urban centres and industries are growing phenomenally. So, definitely Hirakud cannot cater to all demands and in its endeavor to cater to all demands, especially the industries, the dam authorities are making the dam operation a very hazardous affair. 

Dam Disaster

Two unprecedented flood of massive magnitude – the Kosi river and Mahanadi river flood - has hit the nation in close succession. Ironically, both floods can be attributed to dam reservoirs that failed to control flood when that mattered most. This indicates that dams are not answers to many evils and at crucial time they cause more damage than benefit. 

The time has come to go to the roots of the problem than blaming the dam authorities alone. And a proper study of climate change and changes in weather or rainfall pattern is the most pertinent of all. To start with the government must begin a comprehensive study of (a) rainfall variability; (b) Runoff dynamics (both in the catchment of Hirakud and below stream); (c) More accurate predictions of local weather and (d) finding out better technology to adapt. Time this is looked into seriously and integrating climate change in flood management becomes the rule.  
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