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Important role of a downstream state in a river basin:

It is presumed many times without much thought that downstream state is demanding unnecessary share of water from the upstream river basin states. But we should understand the contribution of a downstream state in correct perspective.

Before the rain water collects in the river, it picks up many salts in dissolved form from the soil on which it flows or percolates. The nature and quantity of total dissolved salts (TDS) depends on the chemical weathering rate of rocks, industrial activity, mining activity, anthropogenic activity, ground water usage, surface water usage, the extent of acidity in the rain water, etc in a particular area. 

Also the rain fall pattern in Krishna river basin is not uniform throughout the year. Most of the rain takes place in four months of south west monsoon period. Most of the flood water is generated due to very high rain fall in Western Ghats which are part of uplands in Krishna river basin. The Western Ghats occupy only 9.5% of basin area but contribute 57% of total inflows to the river. Frequently the monsoon floods take place in the entire stretch of main river course causing huge property loss and human fatalities & sufferings. 

If we imagine a state constructing a tall dam across the river to prevent its water passage to the downstream state, the water reservoir created behind the dam is similar to the land locked Dead Sea in Israel or Caspian Sea in Russia/Iran or Sambhar lake in Rajasthan state. Since there is no outlet to the sea from the lake, nearly 20,000 square km land gets submerged in case of Krishna River. The water flowing in to the lake from the river will get evaporated accumulating dissolved salts in the lake water. Gradually, the lake water turns unfit for agriculture, human and cattle use due to its high TDS or salinity. In other words, a downstream state is helping the upstream states by providing passage to the Sea for its flood water and also exporting the salts carried from its river basin. This is at the cost of the downstream state suffering from floods in its territory. It is also avoiding the potential submergence of upstream state area and possible ecological damage by the presence of a saline water lake in its territory. Internationally it is an acceptable practice that 35 to 40% of the inflows from the upstream state is spared to the downstream state depending on the river water quality. Most of the dissolved salt load in Krishna river water is originating from the weathering of basalt rocks in Deccan plateau area of Karnataka (K) and Maharashtra (MR). Even the downstream state cannot utilize all the water available from the river because 100% utilization of water without leaving in to the Sea will accumulate salts in its soil & ground water which will gradually make the soil unfit for agriculture. Also both river and ground waters will be unfit for human & cattle consumption. This will lead to catastrophic environmental disaster over a period of time reducing sustainable productivity of soil. So it is must to release adequate quantity of water in to the sea to maintain the river water TDS in acceptable limits. Rejecting the dissolved salts from the river basin to the sea is called “salt export”. These factors are to be considered while making river water allocation for use among the river basin states. 
Already the monsoon period TDS of Krishna river water upstream of Prakasam Barrage near Vijayawada is 450 mg/L which is highest among Indian major rivers. The peak TDS is nearly 700 mg/L during summer months whereas safe drinking water limit is 500 mg/L. During the decade 1998-2007, out of 2402 TMC annual average yield (page 303 of KWDT-2) in the river, 510 TMC on an average per year was discharged to the Sea which is only 21% of total yield. This water use in the river basin is excluding the ground water use which is of the order of 700 TMC. The average discharge to the sea is only 16.5% of the total yield in the river basin considering ground water irrigation use also.
Unplanned water utilization in Murray - Darling River basin in Australia has enhanced the salinity /TDS of river water beyond safe limits which is affecting the long term sustainable productivity of the river basin. The long term average quantity of water let to the Sea has reduced to 15% of total water yield in the river increasing the river water salinity to unacceptable levels. So Murray - Darling Basin Authority is established to take up remedial action plan for recovering the damage occurred to the sustainable productivity of the river basin. Water quality and salinity management is made part of this plan. It has stipulated that water TDS limit of 500 mg/L should not exceed 95% of the duration in a year. It has stipulated to curtail existing irrigation use/entitlement to enhance the water required for salt export. 
The present Krishna River water use entitlements given to the riparian states is 2130 TMC out of 2578 TMC average yearly flow which is nearly 83%. With less water discharging to the Sea, salts would accumulate in the river basin’s low lands reducing its fertility. Further use of water in the river basin will affect long term sustainable productivity of the river basin particularly in downstream state Andhra Pradesh (AP). The average yearly salt export requirement is nearly 12 million tons in Krishna basin area up to Prakasam barrage. At least 850 TMC (24 billion cubic meters) water is required for the purpose of salt export either to the sea or to outside the river basin area to maintain salt content below 500 mg/l in the river water. Presently nearly 400 TMC Krishna water is diverted outside the basin area in AP. This diverted water is also serving the purpose of salt export from Krishna river basin.  

Krishna water dispute tribunal (KWDT-1) award:

This award which is presently under implementation has considered all the aspects of river water sharing among the Krishna river basin states MR, K & AP.

When water usage is contemplated for irrigation schemes, the availability of water should not be less than 3 years out of four years period (i.e. success rate of 75% or better). Generally good rainfall takes place in two out of three years and the rain fed agriculture output in a good rain fall year is not bad compared to that of canal irrigation in the same area. It is true that any irrigation project becomes highly uneconomical for its marginal incremental agricultural production if irrigation water is supplied twice in three years or once in two years. Based on this minimum water use reliability, the 75% dependable yield in the river is considered by KWDT-1. The water required from the river basin is decided as 2130 TMC (2060 TMC plus additional regeneration flows of 70 TMC) for use by the riparian states at minimum success rate of 75%. KWDT-1 has stipulated (clause V of the final order) that the states shall not use in any water year more than 2130 TMC as permanent allocations. KWDT-1 has clearly defined (clause VII) the term ‘water use’ stating that the water diverted from a reservoir for a state’s use in any water year shall be reckoned as use in that water year and mere creation of water storage in any water year in a reservoir is not water use in that water year other than its evaporation loss. This interpretation is also given by Supreme Court (page 131 of KWDT-2 report) when AP went to Supreme Court on Almatti dam height issue.
From the clauses V & VII, it is very clear that water allocation is not done subject to water availability in the river on yearly basis. It has permitted to use water every year at 100% success rate by using stored water from the reservoirs as carry over storage. The water available above 2130 TMC yield during the excess water yield years can be stored as carry over storage to meet the shortages during deficit water yield years. Thus KWDT-1 has allocated water to the extent of 2130 TMC out of average yield in the river alleviating the vagaries of monsoon / nature. 

KWDT-1 has also stipulated (clause VIII) that the right to use the water allocations will not lapse in case of non utilization without any time limit. It is also stipulated (clause XIV) that the allocations made by it shall not be changed by future tribunal if a project / utilization is already undertaken for development. All the projects for which water allocation were made by KWDT-1 are undertaken and utilizing the water allocation at 75% success rate or more but not yet completed by achieving 100% success rate. 

KWDT-1 headed by Justice Bhachawat has judiciously and aptly allocated the river water among the riparian states on equitable basis at 2130 TMC (100% success rate) out of average yield in the river and left the rest of water (nearly 448 TMC other than 400 TMC approximately transferred outside the basin area in AP up to Prakasam barrage) for the salt export to the Sea and for the long term sustainable river basin productivity and its ecology.

KWDT-2 award:

KWDT-2 was formed in the year 2004 on the request of basin states to resolve various demands/complaints. KWDT-2 headed by Justice Brijesh Kumar has given its initial report/decision recently for perusal by concerned parties. It has assessed the average yield (58% dependable yield) in the river as 2578 TMC, 50% dependable yield as 2626 TMC, 65% dependable yield as 2293 TMC and 75% dependable yield as 2173 TMC. The unallocated water available is 43 TMC at 75% yield and 448 TMC on an average after deducting the 2130 TMC allocation by earlier KWDT-1.

KWDT-2 considered using water at 58% minimum success rate with a provision to enhance to 100% success rate by building up carry over storages as provided in KWDT-1. It has allocated all the water (except 6TMC as environmental flows downstream of Prakasam barrage) without sparing adequate water for the salt export to the Sea and for the long term sustainable river basin productivity and ecology for which minimum 450TMC yearly average flow is required. 
KWDT-2 (Clause X3 of order/decision in page 806) has identified 150 TMC carryover storage capacity available in Srisailam and Nagarjunasagar reservoirs as an additional allocation to AP. As per clause VII of KWDT-1, mere creation of carry over storage in any year for subsequent years use is not water use other than its evaporation loss in that year.KWDT-2 also allows carryover storage to enhance success rate of identified water use up to100%. So this identified water allocation /use (150 TMC) is not realistic since this carryover storage is used to meet the shortages when water availability is less than 2130 TMC in the river. 
The additional allocations made from 2131 to 2293 TMC (46 TMC to MR, 72 TMC to K, 45 TMC to AP and total 163 TMC) and 2294 to 2578 TMC (35 TMC to MR, 105 TMC to K, 145 TMC to AP and total 285 TMC) among the states are not on proportional water availability basis in these water availability ranges but blocks wise. The block wise allotment leads to inequitable allocation at different dependability among the states. MR will get water allocation at 75% dependability followed by K at 70% dependability and AP at 65% for the water allocations between dependability 2131 & 2293 TMC. MR will get water allocation at 65% dependability followed by K at 60% dependability and AP at 58% for the water allocations between dependability  2294 & 2578 TMC. Also AP will suffer without effecting K & MR up to 145 TMC, if the actual average river water flow is less than assessed 2578 TMC by KWDT-2. If the water use allocations are made in proportion to water availability, the burden is shared among all the states on equitable basis. This anomaly should be rectified by envisaging proportional allotment in each allocation range from 0 to 2578 TMC.

K, AP & MR have entered in to agreements to share the 75% dependable water of Godavari river diverted from Polavaram dam to the Prakasam barrage on Krishna river. These agreements dated 4/8/1979, 29/1/1979 and 30/1/1979 are made part of Godavari water disputes tribunal (GWDT). As per these agreements, 80 TMC at 75% dependability would be diverted from Polavaram dam on Godavari river to the Prakasam barrage on Krishna river. Out of this 80 TMC, K & MR are entitled to use 35 TMC of Krishna river water. For using the 35TMC water by K & MR, Polavaram project need not be completed but only its approval by Central Water Commission (CWC) above 150 feet FRL is enough and entire cost of Polavaram project would be borne by AP only. Also to avoid deliberate delay in taking up the Polavaram project by AP, it is stipulated that the project proposal should be sent to CWC within three months of GWDT award.  Permitting K & MR to use additional water from Krishna basin without the actual Godavari river water diversion clearly vindicates that all the concerned states have reached an agreement to share 35 TMC at 75% dependability out of additional Krishna river water available above 2130 TMC by allowing K & MR to use this water. KWDT-2 has not at all deliberated about the contents of these agreements in its report and allotted all the remaining water up to 2578 TMC average yield without clarifying whether these agreements related to Krishna river water sharing in GWDT would be repealed after the enactment of KWDT–2 award as there is no further water available in the river. KWDT-2 simply said that KWDT-1 stipulations are applicable (issue – 8, page 681). Here the issue is not to clarify about entitlement to claim/dispute greater share (i.e. raising an issue for settlement / agreement before the authority) but interpretation of water entitlement clauses in the prevailing agreements whether it is out of surplus water of Krishna River or from the actual augmented Godavari water at 75% dependability from the Polavaram dam.  Also the increase in salt load in Krishna River basin due to augmentation of water from other river basins is to be accounted while sharing the augmented water. At least 25% of this augmented water to Krishna basin from other rivers such as Godavari needs to be sent to the sea or more water is to be transferred to the other basins from Krishna river to limit the salt load or water quality deterioration in Krishna river. If the ultimate water quality available at Polavaram dam after harnessing the Godavari water fully by its riparian states is of the order of 500 ppm, this diverted water can only be used in the other river basins located south of Krishna River such as Pennar, Gundlakamma, etc to avoid additional salt load in the Krishna basin. When a river water augmentation by inter basin transfer is planned, the increase in the salt load shall also be considered while sharing the augmented water by the states. 
Clause VII of KWDT-1 stipulates only 2.5% of the water diverted for industrial purpose shall be considered as water use. This norm which was applicable 40 years ago has improved over these years due to technological advancements and it is reasonable to fix 67% of the water diverted as industrial use. Most of the water in industry is used for cooling purpose other than process and utility water consumption. Normally open re-circulating cooling water system with cooling towers at more than three cycles of concentration (COC) are used whose return / reject water is less than 33% of water drawn. Once through cooling systems where the actual consumption is 2.5% of water drawn are no more permitted by State pollution control departments and Ministry of environment & forests (MoEF). If excessive water diversion for industrial purpose is permitted, the return flows (97.5%) from the industry will never reach the main river and it will be used for irrigation in nearby area under the guise of minor irrigation projects since this return water is available constantly throughout the year for growing multiple crops. The magnitude of industrial base anticipated in next 40 years is many times (50 to 100 times) the present industrial base and substantial river water would be used in industry unlike now. So this norm should have been changed to 67% instead of 2.5% by KWDT-2.

KWDT-2 (Clause X1b of order/decision in page 805) also made additional allocation of 25 TMC (total 137.5 TMC) for diversion of Krishna river water to Arabian Sea exclusively for power generation in Koyna hydro power station. When the downstream states are bound to suffer from water salinity / quality problems, it is very unreasonable that very good quality water (TDS less than 150 mg/L) is diverted to Arabian Sea without using for irrigation purpose. In fact it would have directed MR to utilize earlier water allocation of 112.5 TMC made by KWDT-1for power generation in Koyna hydro power station & Tata hydro power station to use for its additional irrigation requirement without making any further water allocation to MR. However it has made further allocation of 81 TMC to MR disregarding Krishna river basin long term sustainable productivity and its ecology. The power generation capacity from Konya and Tata projects can still continue by running as peaking power stations in reversible turbine mode without consuming any water from Krishna basin. 
KWDT-2 has not applied broad vision to address all the issues of a river basin. It went on quoting / referring earlier KWDT-1 discussions without trying to understand the changes that have taken place in last 35 years after the KWDT-1 award. Unrestricted ground water usage is permitted by KWDT–1. Ground water exploitation has increased many folds in last 35 years. KWDT-2 has not deliberated how the ever increasing ground water use is diminishing the inflows in the river and the river water quality. It has not bothered to address the problem of frequent floods by using the substantial storage capacity created in the river basin. The floods can be moderated in the river basin with the help of available live storage capacity (1750 TMC) by releasing uniform flows during monsoon months in to the downstream river.  It has also not examined to enhance/optimize the hydro power generation in the river basin by maintaining uniform water flow during monsoon months. Presently, the initial flows are used to fill the upstream reservoirs and subsequently downstream reservoirs get filled with the flood water. The excess water overflows all the dams during floods in few days without being used for hydro electricity generation. If water is uniformly allowed to flow downstream from upstream reservoirs during monsoon season, the surplus/flood water can be fully put to use for hydro power generation enhancing electricity generation by 100%. Krishna river basin is noted for its hydro electric stations/potential with nearly 340 meters head put to use for power generation. Another 140 meters head could be put to use for power generation in future. It is fruitful by thinking how to derive productivity from the available flood water with the existing infrastructure during good monsoon years rather than fighting for water which is in short supply during bad monsoon years. 
Recommendations:

Already the water utilization in Krishna river basin is touching the maximum limit constraining the salt export to the Sea. Detailed study shall be conducted by experts to decide the minimum water needed for the salt export to the sea and the required water quality to be maintained. We should learn from the bad experience of Australia in over exploiting the waters of Murray-Darling River. Krishna Basin Authority similar to Murray-Darling Basin Authority shall be constituted by the Government of India rejecting archaic river water allocations by the KWDT-2.  Krishna Basin Authority should be headed by a panel of experts representing environment, irrigation, agriculture, ground water, geology, health, ecology, etc to protect the river basin area for its long term sustainable productivity and ecology. Krishna River is the first major Indian River where water utilization has reached more than 80% of average water availability. The proposed Krishna Basin Authority should be constituted in such a way that it will become an exemplary precedent for the sustainable productivity and ecology of all river basins of India
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