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1. Introduction 

“Ganges Strategic Basin Assessment (Ganges SBA)” is a study conducted by the World Bank 

with an objective of building knowledge and promoting an open, evidence-based dialogue on 

the shared opportunities and risks of cooperative management in the basin. It was completed in 

March, 2012. 

Nepal has been advocating the upstream-downstream benefits of water resources particularly in 

irrigation and flood control after construction of Dams in the Rivers. The report "Ganges 

Strategic Basin Assessment" prepared by the World Bank emphasized on development of 

hydropower schemes in Nepal without considering the associated downstream benefits such as 

irrigation and flood control as storage projects in Nepal stores less quantity of water. Report 

further added that even considering the low flow augmentation from Nepal, does not contribute 

significantly in surface water irrigation, as there is sufficient availability of groundwater in India 

for irrigation.  

Jalsrot Vikas Sanstha (JVS), Nepal organized a consultative workshop on 20th July, 2012 with 

the objectives of assessing the findings of the report that are against the Nepal's interest and 

provide the fact to the wider audience, those misled by the report. 

 

2. Workshop Proceeding 

The World Bank is supposed to be unbiased in any step that it takes. However, the report on 

Ganges Basin has been prepared neglecting the concerns of Nepal both in the technical and 

management front.  

The workshop was participated by more than 50 water experts from various governmental and 

non-governmental agencies; and freelance consultants in the workshop (See Appendix). The 

program formally started with the chairing of the session by Mr. Iswer Raj Onta, Chair, JVS, 

Nepal. Nepal’s former Ambassador to India, Mr. Karna Dhoj Adhikary marked his valuable 

presence as a Chief Guest. Mr. Som Nath Poudel, Vice-Chair, JVS Nepal introduced the study 

report in his opening remarks and requested the participants for their active participation and 

contribution in the discussion during his brief welcome speech. 

Presentations were made by Dr. Narendra Man Shakya from Institute of Engineering (IOE) and 

Mr. Lila Nath Bhattarai from Nepal Electricity Authority (NEA) after thoroughly reviewing the 

report.  

The forum was then opened for the discussion to solicit comments/suggestion from the 

workshop participants which was facilitated by Mr. Som Nath Poudel. During the workshop, 

everybody agreed that the World Bank's report is a strategic document against Nepal which 

clearly ignores downstream benefits. The participants raises objection over the attempt of World 

Bank to undermine Nepal’s contribution in the Ganges basin. The workshop questions the 

reliability of the model as the model considers the data of Nepal and Bangladesh only. It was 
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also observed that data from Indian side has not been used to that extent as it should be. The 

workshop was concluded with the note of raising the concern for such type of misleading report. 

 

Report Review by Prof. Dr. Narendra Man Shakya, IOE 

 

1.0 General:  

The water in the Ganges basin (both surface and groundwater) is used basically for agriculture 

purposes. However, the low agricultural productivity is observed in the basin. The surface 

storage capacity of the basin is 55 billion cubic meters, with about 36 billion cubic meters 

currently active and the annual system flow is 500 billion cubic meters. This information reveals 

the significant opportunities for water development and use.   

 

2.0 Model for Rivers of Nepal: 

The model prepared for Nepal has tried to address the following fundamental questions. 

1. Is there substantial potential for upstream reservoir storage in the Himalayan 

headwaters of the basin? 

2. Can upstream water storage control basin wide flooding? 

3. Can upstream water storage augment low flows downstream? 

4. Are there good alternatives or complements to reservoir storage? 

5. Is there substantial untapped hydropower potential in the Ganges Basin? 

6. What is the magnitude of potential economic benefits from multipurpose water 

infrastructure, and what are the tradeoffs among different water uses? 

7. What are the cost- and benefit-sharing dynamics of upstream water storage 

development? 

8. Is infrastructure the best strategy for protecting communities from floods? 

9. Is it possible to control sediment in the Ganges? 

10. What will climate change mean for the basin? 
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The water system modeling scenario is given in the following diagrams and table. 

 

Schematic Representation of Storage Options 
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Table 1: Water System Modeling Scenarios 

 

The model was calibrated and validated with Station No. 280, at Chisapani, Nepal. 

 

3.0 Analysis of the Nepal's Model output 

The model shows that (figure 1 below) the potential active storage of all dams (baseline + 23 

dams including Mega dams) is approximately 125 billion cum, which is almost 25 percent of the 

total flows of Ganges basin. This output proves that the water from Nepal contributes 

significantly in the Ganges basin. 
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Figure 1: Current and Potential Surface Water Storage in the Ganges Basin 

Considering the effect on peak flow after construction of Kosi high dam (figure 2), significant 

reduction in peak between July to september is observed. This typical example shows the 

contribution of single reservoir in reducing the peak. The contribution will be in much larger 

scale if all 23 reservoirs are considered. 

 

Figure 2: Low flows on the Kosi River under different infrastructure options, 1998-2007 
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The model output shown in figure 3 indicates the increase in flow from December to April in 

Hardinge Bridge, Bangladesh, after construction of 23 dams in Nepal. This result obiously 

shows the contribution of low flow augmentation in the Ganges basin.   

 

Figure 3: Low-flow at Ganges in Bangladesh (Hardinge Bridge) 

 

Further the table below highlights the various scenarios considering the construction of dams for 

low flow augmentation. 

Table 2: Low Flow Augmentation in Irrigation, as allocates by the Economic Optimization Model 
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Table 3: Range of Economic Optimization Model Outcomes for Different Infrastructure Options 
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Table 4: Percent Reductions in Peal Flow in the Ganges Main Stem and Major Tributaries 

 

 

Figure 4: Distribution of Economic Benefits from all proposed large dams 
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Figure 5: Economic Benefits for four assumptions of irrigation and low-flow value 
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4.0 Conclusion 

The model used for the report was assessed and compared with the output of the model that 

was prepared for Rivers of Nepal. 

The output of the model prepared for Nepal indicated the substantial downstream benefits i.e. 

reducing the flood, low flow augmentation and which finally contributes to the economic 

benefits. 

The model prepared from the World Bank ignores these benefits and given the thrust for 

hydropower development only. Further the models ignores following issues. 

• Groundwater development  issues not included in economic optimization 

• Economic values of sediment trapping and peak flow reduction not assessed 

• Hydrological model is very much lumped 

• No modeling exercises carried out to justify alternatives to high dams. 

• Scale of benefit comparison  less compatible 

• Downstream additional water is just modest supplementary benefit over huge Benefit 

from hydropower. 

 

 

 

 

 

 

 

 

 

 

Note: 

Source of tables and figures: Ganges SBA, 2012 
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Report Review by Mr. Lila Nath Bhattarai, NEA 

 

1.0 General:  

The Ganges Strategic Basin Assessment report prepared by the World Bank in Draft Final form 

(March 2012) has been reviewed, and this review report has been prepared accordingly. As 

details of the study including annexes, model input and output data including the other 

assumptions to run and test the models are not available, the review is based on the main draft 

final report consisting of 148 pages. The overall impression of the report is that it is a well-

organized document with an excellent executive summary and other relevant chapters including 

objective, methodology and findings. The latest hydrological and financial models are used in 

the study. It has identified the need for the establishment of an information center, transparency 

and information sharing among the countries within the basin. It is hoped that the study will lead 

to greater cooperation in the management of this shared River system, beginning with a shift 

from information secrecy to information sharing. The executive summary and findings that refute 

the commonly held past beliefs are written so nicely that the mindset of planners, policy makers 

and politicians can be changed very easily. The study has identified the key issues for further 

research on agricultural productivity in the Ganges plains ecosystem values of the dry season 

water in the Ganges delta, and climate change in the basin and region. These are really the 

needs of tomorrow for a better understanding and management of the Ganges basin. However, 

the World Bank, being the major proponent of IWRM has avoided these aspects in the study.  

Furthermore, the study draws its conclusion based on the model results that utilize the input 

data from Nepal and Bangladesh, which represent only about 15 % of the total basin area. 

Besides, the applicability and suitability of the models in the complex Ganges basin is 

questionable. The basin is a massive, dynamic and varied River system consisting of high 

mountains & glaciers, vast plains, dominated by large irrigation systems, the largest mangrove 

ecosystem in the world in the delta, and driven by the South Asia monsoon. Only selected 

references are used to draw the conclusions. The interpretation of the results different from the 

model outcome and conclusions drawn from an incomplete study, contradicting statements and 

selected references, however, are the major drawbacks of the report.   

The objective of the Ganges Strategic Basin Assessment as stated in the report is to build 

knowledge and promote an open, evidence-based dialogue on the shared opportunities and 

risks of cooperative management in the basin.  The need of the study as outlined in the report 

states “Development in the basin today is largely the result of incremental, project-by-project 

activities within each of the riparian countries. There has been surprisingly little systematic 

regional research on the basin’s development options and challenges using modern analytical  

tools that go beyond sector, country, or state analysis to examine the system-wide strategic 

questions that the basin faces.”  

The work was led by Claudia Sadoff and Nagaraja Rao Harshadeep of the World Bank. The 

core team of the study also includes Donald Blackmore, Marc Jeuland, Sylvia Lee, Anna 

O’Donnell, Dale Whittington, Wu Xun, Jorge Escurra, Hrishikesh Patel and Lauriane Cayet. 
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2.0 Ganges SBA Findings:  

The Ganges SBA study has considered 10 questions as mentioned in the following table and 

considered them as “fundamental questions”.  The findings of the Ganges SBA is compared 

with the “long held beliefs” and presented in the following table.  

Table 1: Comparison of long held beliefs and Ganges SBA findings  

Questions Long held  Beliefs  SBA Findings 

Is there substantial potential 

upstream reservoir storage in the 

basin? 

Yes.  Large multi-purpose dams 

could regulate the extreme flows of 

the Ganges & can be used for 

irrigation, hydropower, and flood 

control.  

Not really.  The largest 23 dams would 

only hold an additional 18% of the 

annual flow which is not significant on 

a basin wide scale. 

Can upstream water storage help 

control basin wide flooding? 

Yes. Himalayan storage  

Reservoirs are commonly seen as the 

answer to Ganges floods in the 

plains and delta. 

Not Really, Basin wide? No.  Too little 

to regulate the main stem in the sub-

basins? Unlikely.  Reduces peak flows, 

but doesn’t necessarily reduce floods.  

Can low-flows be augmented by 

u/s water storage? 

Yes.  Monsoon waters can be held 

upstream and released in the dry 

season. 

Yes, but. A small portion of the flood, 

makes a big difference to low flows. 

But the best use and economic value of 

this water is unclear.  

Are there good  alternatives or  

Complementary measures to 

reservoir storage? 

No.  Large man-made storage is the 

only option adequate for the scale of 

the challenge. 

Yes Underground.  Natural 

underground water storage, strategically 

& sustainably managed, could be used 

in the basin on a scale comparable to 

the full array of dams considered in the 

study. 

Is there substantial untapped 

Hydro Power potential in basin? 

Yes.  A lot. Enough for domestic 

energy as well as significant exports. 

Yes.  The 23 largest dams  

have an installed capacity of 
25,000MW (65-70 TWh) & a value of 

some $5bn/yr.  

What is the magnitude of benefits, 
and what are the tradeoffs among 
different uses? 

Big Gains & Big Tradeoffs.  There 
are great gains to be had, and big 
tradeoffs to be negotiated. 

Big Gains but modest Tradeoffs.  The 
dams in this study could generate $3-
8bn/yr, with little tradeoff among uses.  
 

What are the cost & benefit sharing 
dynamics; do downstream benefits 
justify compensation to upstream 
countries? 
 

Big benefits upstream &  
Downstream.  Views vary widely 
about the upstream/ downstream 
distribution of benefits. 
 

Big benefits, mostly in hydropower:  
Hydropower (upstream) would provide 
the overwhelming share of benefits 
from dams today.  

Is large infrastructure the best 
strategy for protecting 
communities? 

Yes.  The most  effective and 
reliable protection 
 

Not everywhere & not exclusively.   
Hard and soft, trans boundary and local 
interventions are needed. 
 

Is it possible to control sediment in 
the Ganges? 

Yes.  Watershed management and 
upstream storage can control 
sediment loads. 

Not really.  Most sediment comes from 
the high mountains & storage dams 
would want to pass the sediment 
through. 
 

How will climate change impact the 
basin? 
 

Enormously.  Sea level rise, glacier 
melt and monsoon changes will be 
unprecedented. 

Great uncertainty, but opportunities to 
act now.   A focus on managing current 
variability is a ‘no regrets’ strategy. 
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The report highlights the complexity of the Ganges Basin and urges the need to revisit 

commonly held perceptions about the basin’s resources and future development path. The new 

findings of the study challenge many long-held beliefs and common knowledge of the 

stakeholders and past findings of different project studies and research about the Ganges River 

Basin. It has examined a number of commonly held perceptions and concluded that many are 

unrealistic. As seen in the above matrix, the findings of this study refute the broadly held view 

that upstream water storage in Nepal can control basin wide flooding, increase agricultural 

productivity, control pollution, promote navigation, enhance the environmental ecosystem, etc. 

in addition to power benefit in the region  The study finds that such dams could potentially 

double low flows in the dry months; however, surprisingly it is stated that “The value of doing so, 

however, is surprisingly unclear and similar storage volumes could be attained through better 

groundwater management.” The study concludes that hydropower development and trade 

remains as promising as ever – with the benefit-sharing calculus appearing much simpler 

because downstream benefits and tradeoffs among different water uses are smaller than 

previously assumed.  

The report has stated the following four areas as opportunities for action in the Ganges basin: (i) 

development of cooperative basin wide information systems and institutions; (ii) flood 

management using both hard and soft techniques; (iii) hydropower development and trade; and 

(iv) ground water development for irrigation.  The key issues for further research identified in the 

study are: (i) agricultural productivity in the Ganges plains, (ii) ecosystem values of dry season 

water in the Ganges delta, (iii) climate change in the basin and region.  

It has challenged a number of commonly held perceptions and concluded that many are ill-

founded. It is further stated “this new knowledge will help policy makers and water resources 

professionals explore new visions for the basin, and that the basin countries will move forward 

in a cooperative manner to sustainably manage this extraordinary resource.” 

 

3.0 Some thoughts Stimulated 

 

While the mindset of most of the stakeholders in the basin, especially the neighboring country, 

is to get answers to the flood control, irrigation use, environmental ecosystem and navigation 

issues till the Ganges tributaries join the main Ganges stem, the report mainly focuses only on 

basin-level dynamics. It is no where mentioned and clarified how these 10 fundamental 

questions represent the current mindset of most stakeholders living in the basin and can make a 

comprehensive assessment of the large and complex Ganges basin.  

Integrated Water Resources Management (IWRM) has been the accepted management 

paradigm for efficient, equitable and sustainable management of water resources since the 

early 1990s. The Bank’s 2003 Water Resources Sector Strategy argues for both better 

management of water resources and more investment in infrastructure to make these resources 

available for multiple uses of water - irrigation, energy, fisheries, urban, rural, industrial, 

livestock and mining supply.  The Global Water Partnership's definition of IWRM is widely 
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accepted. It states: “IWRM is a process which promotes the coordinated development and 

management of water, land and related resources, in order to maximize the resultant economic 

and social welfare in an equitable manner without compromising the sustainability of vital 

ecosystems.” Besides, a good understanding of the sector perspectives and their relationships 

is key for IWRM. IWRM seeks water governance, social acceptance, economic value for each 

drop of increased water, but this is not even mentioned in the report. The World Bank is the 

major proponent of IWRM, but the report has blissfully avoided this. Whereas the dry flow is 

expected to almost double upon implementation of the 23 dams,economic value has not been 

assigned, which blatantly contradicts the IWRM principle. 

After a careful study of the report, the following questions arise in one’s mind as occurred to me.   

Can the “fundamental questions” selected be considered as a framework for a comprehensive 

assessment of the complex Ganges basin and represent the mindset of the majority of the 

stakeholders of the basin? 

 Are the “long held beliefs” just beliefs transferred through generations without having 

some technical and scientific background?   

 Why IWRM could not be addressed in the study, despite, the World Bank  being the 

main proponent of the concept? 

 Huge natural resources such as land, forests, agricultural lands, cultural heritage, flora 

and fauna, temples, infrastructures, etc. are required to be submerged and will be 

destroyed forever for the creation of reservoirs. Besides, people will be required to be 

resettled. Hence, a justified valuation and costing of the resources is an important issue 

to be addressed. Then the question that naturally arises in one’s mind is: Why the issue 

of resource valuation is not considered in the study? 

 What would be the impact on the Indian master plan on water transfer through River 

linking projects and why could it not be considered in the study?   

 Why has the study focused only on dams of Nepal but not the other tributaries of the 

Ganga in the basin and the main Ganges?  

 How authentic is the model and its results in the absence of data in the Indian part of the 

basin which represents the major Ganges area?  

 How could the study be completed without assigning economic value to the increased 

dry season flow (augmented flow almost double of dry season flow)?   

 Why could not the cost allocation practices in multipurpose projects adopted elsewhere 

in the world be referred in the study?   

 How could the study group think of selling power to India at a price higher than the 

market price in the context of India not being ready to pay even the cost price of energy 

from hydropower?  
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 Is not water, together with land, one of the major requirements for agricultural 

production? 

 What makes it necessary to draw conclusion from selected references only and that also 

different from the model results? Is not this self-contradicting in nature? Does not it 

prove that misinterpretation has been resorted to in order to propogate pre-conceived 

and pre-motivated ideas? 

 Why should the World Bank be in such hurry to make the statement, “if this is the case, 

India and Nepal should not delay in negotiating straight forward power development and 

trade agreements.”?  

 Why has not the effect on low flow augmentation at the existing irrigation facilities been 

considered? 

 The document also does not answer the questions like: Why the study was initiated by 

the World Bank?  Whether the governments of India, Nepal and Bangladesh were 

properly informed during the study period or not? What is the formal opinion of the 

institutions such as ICIMOD, IWMI, etc. involved in the study?  

 

4.0 Reliability and Adequacy of Data 

 

The report on page 51 states, “Data used for analyses are either not collected or not accessible. 

For example, in India, there is no public access to critical hydrological information to help 

calibrate the water simulation and economic optimization models. Substantial effort was 

required to find suitable approximations”. It is further stated in page 59 that “Simulated flows in 

India could not be calibrated or validated due to the lack of publicly available daily flow datasets; 

however, they seem to be consistent with other proxy data”.  In the executive summary, it is 

mentioned that the information and data are surprisingly scarce and difficult to obtain. In 

particular, very little information is available on hydrology and irrigation withdrawals in India. 

Accepting the need of improved data and models on the Ganges basin, the report, however, 

claims that the knowledge base and models are considered to be of sufficient certainty to inform 

evidence-based discussions around a set of core critical issues by arguing that even improved 

data and models are not expected to change the major analytical results that underpin the 

insights from this study.  

Can the used data from just 12% of the total basin area in the Himalayan/ mountainous terrain 

of Nepal & 3% of the plain area of Bangladesh represent the massive, moving and varied River 

system of the complex Ganges basin (> 1 million. Km2)  consisting of high mountains & glaciers, 

and vast plains dominated by large irrigation systems and the largest mangrove ecosystem in 

the world, the delta? 

Can one rely on the model result of such a complex Ganges basin based on the use of such 

sparse data taken from one small part of the basin in order to draw such sweeping conclusions? 
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5.0 Literatures Referred 

 

India has very long experience in water engineering including hydraulics, hydrology, and 

sediment studies. Several formulas including empirical ones on hydrology, hydraulics and 

sediment mechanisms have been developed through experimentation in the Gangetic plain are 

being used by the engineers for centuries. Century’s long experience in agricultural practice in 

the Gangetic plain has resulted into practicable experience in the determination of crop water 

requirement and the means of enhancing agricultural productivity in varying soil and water 

availability conditions. The Indian engineers together with international experts have formulated 

a mechanism of cost allocation in multipurpose hydropower projects and applied it in such 

projects. It is noticed that 60% of the cost is shared by irrigation and remaining 40% is shared 

by hydropower in the common structures of the Bhakra dam located in the Bhagirathi River. 

Interstate water sharing practice in India is also applied successfully. Several precedences are 

available regarding the cost allocation principle in multi-purpose projects.However, it has not 

referred to any of the practices adopted in cost allocation in multipurpose projects. There might 

be thousands of project reports on water resources projects in the countries within the basin that 

consider pricing of irrigation, flood control and other water uses in addition to hydropower; 

however none has been referred to. Interstate water sharing practice adopted even in India is 

also not considered. It is a pity to note here that the Ganges SBA study carried out by a 

trustworthy multilateral organization like the World Bank has considered only selected 

references that are oblivious of the established cost allocation and equitable benefit sharing 

principles. 

Effort has been in the report to undermine the significance of water augmentation, and hence, 

irrigation benefit by having recourse to eclectic quotes as follows: 

“Rich alluvial soils and abundant surface and groundwater provide high agricultural potential; 

however, for a variety of reasons including inadequate drainage, unfavorable land tenure, and 

inadequate infrastructure and institutional arrangements including marketing, combined rice-

wheat productivity is estimated to be just 4-8 tons per hectare per year” from “  - Sharma, et. al.  

2008. “Indo-Gangetic River Basins: Summary Situation Analysis.” Col., Sri Lanka and “Wheat 

yields in the Indian State of Bihar, part of West Bengal and Bangladesh are as low as 0.70 to 

1.58 tons per hectare. “from  Cal, et. al. 2010. An Assessment of Crop Water Productivity in the 

Indus and Ganges River Basins: Current Status and Scope for Improvement. IWMI Research 

Report 140. Colombo, Sri Lanka: IWMI the study concludes that the productivity is low. It is 

stated in the report that “The limited empirical evidence reviewed in this assessment, however, 

suggests that irrigation has very low productivity, such that the benefits from low-flow 

augmentation to Indian agriculture would currently be quite small (though this could change over 

time) and that basin wide flood-protection benefits are likely to be negligible.” IWRM at River 

Basin Level GUIDELINES, UNESCO 2008 states that “Water, together with land, is only an 

instrument for agricultural production”.  

On the contrary, it is universally accepted that water is the key factor to increase agricultural 

productivity; however, it is not accepted in the report. 
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High productivity crops can be selected in waterlogged areas, and are practiced worldwide 

accordingly. Irrigation can be provided to water hungry areas by extending the canal system. Is 

it fair to conclude as above without making a complete study? The question naturally arises in 

one’s mind is:  “Are the references adequate to draw such a conclusion that refutes past 

findings, perception, and stakeholders’ general understanding of the complex Ganges basin?”  

 

6. 0 Interpretation and Findings not Consistent with Model Result 

In addition to the questions on quality and adequacy of the data input and applicability of the 

model used in the vast and complex Ganges basin consisting of high mountains & glaciers, vast 

plains, etc. the interpretation of the result is found to be inconsistent and different from the 

model results. The incongruity present in the interpretation and conclusions drawn from the 

model results can be examined from a careful study of the following two fundamental questions: 

(i) magnitude of benefit and tradeoffs, and  

(ii) Cost and benefit sharing dynamics. 

 

(i) Magnitude of Benefit & Tradeoffs 

 

Recognizing the uncertainty in the values to be assigned for different uses of water, the study 

has modeled various scenarios to explore nine combinations of economic values for irrigation in 

Nepal and India and low-flow augmentation for ecosystems values in the delta. However, in all 

cases, flood control benefit was ignored despite the real fact of major contribution of water 

storage towards flood benefit.  
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• Case 1 : It is a scenario in which irrigation water is assigned a very low value @ 

0.01$/cum and no value is assigned to low-flow augmentation in the lower reaches: 

Total economic benefits under this scenario is estimated at US$8.2 billion, out of which 

95 percent is derived from hydropower.  

 

• Case 3:  It is a scenario in which irrigation water is assigned a very low value @ 

0.01$/cum but that a significant value is attached to downstream flows @ 0.1$/cum.  

Total economic benefits under this scenario are estimated at US$11 billion, out of which 

67 percent is from hydropower, and 33 percent from low-flow augmentation.  

• Case 7: It is a scenario in which irrigation water is assigned a very high value @ 

0.1$/cum and no value is assigned to low-flow augmentation in the lower reaches. The 
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total economic benefits under this scenario are estimated at US$11.7 billion, of which 67 

percent is hydropower and 33 percent irrigation. 

• Case 9 : It is a scenario in which irrigation values are high and low-flow augmentation 

values high as well  (both @ 0.05$/cum). Total economic benefits under this scenario 

are estimated at US$13 billion: 56 percent of economic benefits derive from hydropower, 

29 percent from irrigation, and 14 percent from low-flow augmentation.  

Findings stated in the Report: From the result of cases studied as mentioned above, the study 

concludes that there are big gains but modest tradeoffs as stated in the following paragraphs: 

• “The gross economic benefits of additional hydropower from the 23 new dam projects 

considered in this report were estimated to range from US$3–8 billion per year 

(depending on the infrastructure scenario and assuming that 25 percent could be sold as 

peaking power in India to yield an average power value of $0.1 per kilowatt hour). Since 

these 23 projects are estimated to cost about US$2 billion per year, the total net value of 

hydropower would likely be about US$5 billion per year. Benefits from additional 

irrigation and ecosystems water are difficult to predict but in the range of US$1–2.5 

billion.”  

• “For the most part, the economic tradeoffs among hydropower, irrigation, and flood 

control objectives are small. This is because there is little difference in the optimal water 

releases for power production versus those for downstream water supply (since the 

objective for both is to store peak flows to achieve steadier dry-season releases), and 

because flood control is limited, regardless of how operating rules are designed. There is 

a tradeoff in the quantity of water used for irrigation in the Ganges plains versus low-flow 

augmentation in delta.”  

Considering the nine cases studied and the four important cases mentioned in the above 

paragraphs, how can anyone interpret the result to summaries the findings as stated above. 

This clearly proves that the study team has interpreted the results to support its own pre- 

conceived idea; however, it is questionable that such interpretation would be owned by the 

World Bank. 

 

(ii) Cost and Benefit Sharing Dynamics: The following four cases are analyzed and 

interpreted to draw the conclusion: 

• Case A: The economic benefits from the Himalayan dams are simply hydropower and 

perhaps some Nepalese irrigation. The benefit-sharing calculus between Nepal and 

India for hydropower development is, in fact, much simpler. India and Nepal should not 

delay in negotiating straight forward power development and trade agreements. 

• Case B: Low-flow augmentation to the delta is valuable but unit values for irrigation 

water are low. Nepal and India share the benefits of hydropower, and Bangladesh 

benefits from the low-flow augmentation. 
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• Case C: The unit values for irrigation water are high but low-flow augmentation to the 

delta is worth very little. 

• Case D: Reflects the current mindset of most stakeholders. It is widely assumed that 

irrigation water and low-flow augmentation is extremely valuable to Bangladesh and 

India.  

It is further stated in the report that “Although many stakeholders believe the basin is described 

by Case D, the findings of this study suggest that Cases A and B better describe the Ganges 

today.” To prove this statement, the study team argues that “The limited empirical evidence 

reviewed in this assessment, however, suggests that irrigation has very low productivity, such 

that the benefits from low-flow augmentation to Indian agriculture would currently be quite small 

(though this could change over time) and that basin wide flood-protection benefits are likely to 

be negligible.” 

 

Findings stated in the Report: From the result of cases studied as mentioned above, the study 

summarizes the findings as stated in the following paragraphs. 

“If upstream multipurpose dams were built today, with current low agricultural productivity and 

little flood benefit, this study finds that the overwhelming share of economic benefits would be 

derived from hydropower. In the future, if agricultural productivity rises dramatically, the 

distribution of benefits could change. The principal unknown in this equation is the ecosystem 

and navigation values of enhanced low flows in the delta, which could be significant. The study’s 

findings suggest, however, that the benefit-sharing calculus is simpler than previously assumed 

because downstream flood control and agricultural benefits are smaller than anticipated. The 

benefits and costs to be shared at least in the near term will be predominantly associated with 

hydropower.”  

It is surprising to see the conclusion as stated above in the situation where there are so many 

uncertainties and the statement made elsewhere in the report that the value of augmented flow 

is unclear and difficult to determine. In the above findings, the study team cannot deny the 

possibility of increase in productivity and the ecosystem and navigation values of enhanced low 

flows in the delta, which could be significant. Owing to this, how can one conclude that the 

benefit-sharing calculus is simpler than previously assumed, and it is predominantly from 

hydropower?  

 

7.0 Is there No Flood Control Benefit from Upstream Reservoirs? 

The report outlines the concern for the high level of sediment transport in the Ganges system 

which affects the morphology of the River, the floodplains, and the delta. The report also 

examines the challenge posed by sediment in the Ganges caused by the dynamics of high 

sediment loads in the embanked stretches of the River.  It is further stated that sediment loads 

are extremely sensitive to unpredictable and highly variable flood flows which ultimately 
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influence the erosion and deposition dynamics of the River thereby affecting the River 

morphology resulting in adverse effects on navigation and drainage by changing the level of the 

River bed, and causing decreased flows to the distributaries as sedimentation clogs irrigation off 

takes.  It is also foreseen that sediment deposition within the Kosi’s embankments has been 

raising the River bed above the level of the surrounding land in some stretches, causing the 

River to move to possibly more dangerous courses within the embankments, and enabling even 

low flows of water to come close to embankment capacity.  

From these statements in the report conditioned by the sedimentation mechanism principle, it 

can be inferred that the highly variable sediment load is building up the River bed rapidly and 

the sediment build-up has rendered other embankment defenses, such as drainage gates, 

inoperable because they have become buried under the sediment. Moreover, rapid 

sedimentation within the embankment is enabling water to come close to the embankment 

capacity and chances of outflanking and over topping in the surrounding land is increasing. This 

has been a great threat to the embankments and possibility of change in the River course as 

exhibited by the Kosi in the past.  These facts prove that the argument presented in page 77 

stating - ““The Kosi River, like other major tributaries of the Ganges flowing from Nepal to India, 

is fully embanked. Moreover, the Kosi embankments have never been overtopped. Bringing 

down the flood peaks within the Kosi embankments is unlikely to affect the lands outside the 

embankments, and it is unlikely to make much of a difference inside the embankments where 

people expect flooding.” is misinterpretation of facts to prove a preconceived thought.  It is also 

argued that flood flows in embanked Rivers even without an upstream dam should not overflow 

and causes flooding since the embankments are generally oversized to allow for River 

movement and extremely high flood flows.” Such statements are not only questionable but can 

also be considered as a deliberate misinterpretation of facts to prove a preconceived thought. 

Thus, the study fails to examine the benefit of slow building up of the channel bed at least to the 

extent of sediment tapped in the upstream reservoir resulting in an increase in embankment life. 

It helps to avoid raising the embankment to the extent of increased life. Furthermore, raising the 

River bed jacketed by the embankments above the level of the surrounding land will be much 

slower and will not increase at all up to the extent of the sediment trapped in the reservoir. This 

will result in the proper functioning of drainage gates, irrigation off takes and lessening or 

sometimes stopping the further building up of irrigation canals and controlling seepage leading 

to improvement in water logging.  Besides, once the coarse and medium sized particles, 

sometimes even fine particles depending on the retention time, are settled in the reservoir, the 

discharged water from the reservoir spillway carrying only fine particles will be less destructive 

as compared to the natural floods without passing from reservoirs.  Considering the case of the 

planned Kosi reservoir, the following section examines whether these benefits are small and 

can be neglected as stated in the report or of significant magnitude. 
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The Kosi  River Case 

The Kosi River debouches into the Terai plain at Chatara and runs in a sandy alluvial plain 

through the Nepal terai up to Bhimnagar for a distance of 42 km and crosses the Indo –Nepal 

border, and then after flowing a distance of 260 km joins the Ganga at Kursela. It forms an 

inland conical delta (largest depositional features in the world) with its apex just downstream of 

Chatara in Nepal with its base about 120 km and height 100 km created by shifting 110 km 

westward in the present position during the period from 1736 to 1964 (Gole and Chitale, 1966). 

Its area is about 14000 km2 out of which 1000km2 is in Nepal and the rest lies in India. The Kosi 

River is jacketed by flood control dikes (embankments) which restrict its lateral shifting. The 

average annual runoff and sediment/silt load at Barahakshetra for the period from 1948 to 1976 

averages to 52.15 BCM (billion cubic meter) and 95 MCM (million cubic meter ) respectively. 

 A 1,149 m long barrage over the Kosi was completed at Bhimnagar in 1963, construction 

having started in 1959The construction of the embankment was started in 1959 and completed 

a total of 263km in 1963, out of which about 18km is at the upstream and the remaining 245 km 

in the downstream. After 1963, the embankment construction was extended in India further 

downstream up to Kursela, where the River joins the Ganga. The annual survey carried out 

during the period 1963 to 1974 by the Kosi project Authorities at 98 cross sections from Chatara 

in Nepal to Koparia in India (about 125km downstream from barrage) were analyzed by IIT Delhi 

by dividing this period as the pre-barrage period (1955 – 1962) and post barrage period (1963 – 

1974). During the pre-barrage period, the stretches from 42km upstream to 70km downstream 

was found to be degrading in reaches with an average rate of degradation varying from 3.8 

mm/year to 165.5 mm/year. Silt deposition was found at the reaches beyond 70km downstream 

from the barrage.  

 During the post-barrage period, the reaches From Chatara to Koparia were found to be 

aggrading with the exception of the 26 km just downstream of the barrage, where also the rate 

of degradation was reduced considerably in comparison to the pre-barrage period. The average 

silt deposit during this period was about 84 MCM per year which is approximately equal to the 

average annual silt charge of 95 MCM per year in Barahakshetra. The ponding effect of the 

barrage obviously played an important role in the intense deposition of silt in the various 

reaches. The rate of rise in bed level at the upstream of the barrage was very high. During the 

pre-barrage period, this reach had the maximum annual degradation of 165.6mm/year, while 

during the post barrage period it changed to aggradation at a rate of 107mm per year, thereby 

indicating the overall impact of the barrage in this reach. 

The east embankment in Nepal at about 11km upstream from the barrage was breached on 

August 18, 2008 from where almost 90% of the discharge flow passed through the breached 

section through the historic channel. The discharge at the time of failure was 166,000 cusecs 

compared to the design discharge of 900,000 cusecs. The main cause of failure might be the 

high gradient of seepage water through the embankment into the low level neighboring land 

area caused due to rise in bed level within the embankment. This embankment failure was 

catastrophic and devastating causing loss of life of thousands of people and huge property in 

Nepal and Bihar.  
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The total storage capacity of the planned Kosi dam is about 13.5 BCM including dead storage of 

about 4 BCM. It means the reservoir will trap 4BCM that would have been deposited within the 

River channel jacketed by the embankments. As observed at the upstream of the barrage at 

Hanuman Nagar, several km upstream of the reservoir will be aggraded there by trapping 

additional sediments.  The sediment trapped up to the dead storage level of the reservoir is 

equivalent to the sediment deposit of about 2.7m thickness on the River bed jacketed by 

embankment from Chatara to Kursela (L=302 km) assuming 5 km distance between 

embankments. It is also equivalent to the sediment deposit of 300 mm thickness in the entire 

inland conical delta having an area of 14000 km2. Besides, the aggrading effect at the upstream 

will further avoid additional deposition in the River channel. Thus the sediments trapped in the 

reservoir is equivalent to avoid sediment deposition for 48 years in consideration of the findings 

of the cubature study conducted by IIT Delhi averaging the silt deposit of about 84 MCM per 

year. Owing to this, the upstream storage benefits that are not assigned economic value in the 

report can be summarized as follows: 

 Heightening of flood control embankments will not be required to the extent of sediment 

trapped in the reservoir. To avoid sediment deposition for a depth of about 3 m  

(including the aggrading effect at the upstream of the reservoir) on the Kosi River 

channel jacketed by embankments is equivalent to the avoided construction of new 

embankments for the entire 302 km stretch of the River Kosi from Chatara to Kursela. 

Thus, 2.7m of sediment contributed by dead storage and 0.3 m can be avoided. This 

benefit might be even comparable to the cost of the main dam.  

 The challenge posed by sediment in the Ganges caused by the dynamics of high 

sediment loads in the embanked stretches of the River observed today in the report can 

be addressed and the threat minimized or even avoided. This will help to reduce the 

maintenance cost of Kosi Embankment and its life will increase accordingly 

 Controlled flood flows with relatively sediment free water will help to maintain the River 

morphology resulting in enhanced life of navigation channel and drainage thereby saving 

in maintenance cost and avoided additional rehabilitation cost. It will help to maintain the 

River channel level close to the surrounding land. It helps to maintain a constant 

hydraulic head of seepage line resulting in controlled seepage thereby lessening the 

water logging problem.  

 Upstream storage helps to maintain the life of the canal system and distributaries since 

possible sedimentation clogging irrigation off takes will be trapped in the reservoir.   

 Avoidance of raising the River bed further will help to maintain its level close to the 

surrounding land and stop the River from moving to possibly more dangerous courses, 

and enabling even extreme low flows of water to be confined within embankment 

capacity.  

 Slow building up of channel bed  helps to maintain the water level and the velocity 

thereby minimizing the risk of catastrophic flooding from embankment failure which 

otherwise would happen in case of rapid building up of the channel bed. 
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8.0 Summary Conclusion  

The latest modern models and tools might have been used in the study. As the input data 

considered from Nepal and Bangladesh together, which constitute just about 15% of the total 

basin area cannot be considered as sufficient and adequate to represent the whole complex 

Ganges basin, the output result is questionable. Besides, the reliability and suitability of the 

model used is also questionable. It is surprising to note here that the interpretation and 

conclusions drawn are also found as inconsistent and different from the model results in some 

cases. Despite the uncertainties and elements of doubt presented by the study itself, for 

instance on the use of augmented low flows, the study draws sweeping conclusions and 

suggests stakeholders to follow its outcome.  

In consideration of the huge area of the Ganges basin, the flood control benefit from 23 dams 

constructed in Nepal alone might not have a significant impact at the basin level. However, the 

massive benefit that could accrue comes from flood control just at the downstream of the 

proposed infrastructures especially up to the confluence with the main Ganges stem is not 

acknowledged in the report.  

Hydropower is overvalued but other benefits are either undervalued or assigned no value 

stating the need for further research and study. Referring to the selected references, it is stated 

that agricultural productivity in India will not be increased, and a highly diminished/undervalued 

social value is assigned to irrigation benefit despite the fact that the Ganges basin is land rich 

but water scarce By quoting the statement “Water, together with land, is only an instrument for 

agricultural production” as concluded in the UNESCO studies. Albeit the immediate downstream 

benefit of flood control is massive, it has been assigned no value. The possibility of benefit in 

the Delta is indicated; however, further study is warranted. The Ganges SBA report intends to 

convey that Nepal & Bangladesh can be benefitted but not India. 

The interpretation of the results of the report are not consistent and different from the model 

outcome and the conclusions have been drawn from an incomplete study, combined with a 

profusion of contradicting and distorting statements founded on selected references. This can 

serve only to misguide the policy makers and politicians. All these facts prove that the Model 

output basically demonstrates the “Garbage in Garbage out” nature of the study exercise based 

on selected references that have been used to distort facts and attempt to prove certain 

preconceived notions. Hence, it is not worth circulating.  

In conclusion, it can be deduced that the study is incomplete and requires a comprehensive 

study of the Ganges basin by considering the sub-basins as well as the major tributaries like the 

Ganga, Mahananda (separately for northern tributaries and southern tributaries), Mahakali, 

Karnali, Gandaki, and Koshi, and incorporating the widely accepted IWRM principle. All benefits 

are required to be assigned appropriate economic values so that a realistic development and 

benefit sharing can be negotiated among and between riparian countries. It should be kept in 

mind that the long held beliefs are not mere beliefs but they have a sound scientific and 

technical background based on research and project studies nurtured and conditioned by the 

long Gangetic experience since the ancient historical age.  
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