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Abstract:Dredging of the Brahmaputra river has become a topic of heated discussion for the people of Assam. The huge
project is set to be underway in the winter of this year,i.e., 2017. However, there are still uncertainties regarding the
success of the project . Not a lot of information is available regarding the feasibility of such a mega project and also
about its probable ramifications .Studies reveal that the hydrodynamic properties of the river is likely to change. Aquatic
life may run out of habitat post dredging. People of Assam may not be seeing the bigger picture at the moment.The paper
presents a number of works in a nutshell pertaining to dredging and some suggestions are also made in relation to
handling the issue.
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Introduction: There has been much hype surrounding the proposed dredging of the river Brahmaputra in
Assam. According to the Chief Minister of Assam, the first phase of the dredging will commence in the winter
of 2017 [1]. The mega project worth 40,000 Crore Indian Rupees is captivating the minds of common
Assamese people like a spell. However, there seems to be a drought of research work on the topic. This
probably goes to show the dearth of river specialists in the state which is quite surprising in a state teeming
with rivers. Before going into the pros and cons of dredging, it is better we know what dredging is at first.
Dredging is an excavation activity usually carried out underwater, in shallow seas or freshwater areas with the
purpose of gathering up bottom sediments and widening [2]. For this purpose, different types of dredgers are
used. Selecting the appropriate dredging technique is a very crucial step. In Assam, the dredging is being
proposed to deal with the reduced carrying capacity of the Brahmaputra river. One more facet is that the
recovered material will be used for road construction across the state. This paper aims at shedding light into
the use of dredging practice across the globe, their outcome, the studies that are prerequisite for dredging and
also the feasibility of such activity in the Brahmaputra.

Methodology:In order to present a comprehensive view of the dredging  and their various outcomes, a
number of research papers and articles have been consulted. When necessary, reliable websites have also been
visited.

Results & Discussion : As mentioned earlier, dredging is a physical removal method of dredged material
from bottom of reservoir or water body to other area. Choosing the most appropriate dredging technique is a
very crucial aspect. Basically, there are two types of dredging a) Conventional dredging-It is the most
common type of dredging in which excavators are used from the bank or mounted on boat to excavate
materials from the river bed, b)Hydro-dynamic dredging- Here the materials on the river bed are agitated so as
to re-suspend them in the water to make them flow downstream. There are various ways to re-suspend the
sediments including Ploughing in which a tug is dragged along the river bed , Injecting water in high speed to
agitate the sediments on the bed , Suction dredging in which materials are sucked into suspension using a
pump etc. [3]. However, there are other techniques as well .

Dredging is being carried out in a lot of countries and in various situations. An effort has been made to
present a glimpse of the use of dredging in different circumstances and also the research work that goes into
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materializing a dredging operation. Different facets of dredging are brought up through examples from various
case studies performed by different workers.

Sediments form a natural and integral component of fluvial systems and play an important part for the
hydrological, geomorphological and ecological functioning of rivers. Whether material is transported as
bedload or suspended load is determined by the relationship between flow conditions and the structure,
density and size of the material, whereas fine (or clay and silt sized) sediments, formed by inorganic
andorganic particles, are likely to be transported in suspension[4]. The suspended load in a river varies from
season to season and hence the aquatic life needs to adjust themselves to cope with the changing sediment
load.High percentages of the total sediment load are usually transported in suspension during flood events in
large rivers. Exemplarily, at the Austrian Danube, suspended sediments are trapped in the reservoirs of
hydropower plants during low and mean flow conditions but are remobilized during floods [5], with
suspended sediment concentration up to 15,000 mg l-1 [6]. In the course of such events, extremely high
sediment loads are flushed downstream and are partially deposited again in inundated areas  or other areas of
low flow velocities, such as inland harbours and harbourentrances. Consequently inland harbours, which are
of great economic importance, are partly inaccessible for navigation. In particular cases, the harbour entrances
are completely impassable and the shipment of goods therefore gets interrupted. The accessibility and
navigability, however, should be guaranteed for the whole year at waterways, thus maintenance measures such
as dredging have to be performed regularly as most large rivers, which are frequently used for inland
navigation, contain high suspended sediment loads during high-flow events[7], a strong need exists for an
increased understanding of the physical processes that occur during dredging and disposal of fine sediments.
The impact on the ecosystems are not incorporated into most dredging operation. While most dredging works
have been done on coastal areas or estuaries , implications of dredging on large scale fluvial systems are
scanty.  In order to operate dredging on a large river , both monitoring and conceptual modeling are required.
The following steps are necessary to achieve a sustainable sediment management system. (i) Preliminary
habitat study.(ii) determination of the extent of the sediment plumes caused by dredging and dumping
activities applying integrated monitoring techniques, (iii) comparison of the concentrations of the plume to
naturally appearing concentrations in the river for discussing possible ecological impacts and (iv) verification
of theapplication of a 2D/3D numerical model in the integrated monitoring concept to simulate and predict
possible changes in the abiotic and biotic environment due to the induced sediment plume[8].

In Orashi river, South-East Nigeria, dredging has been proposed to increase the storage capacity .Three  Flood
routing models were used viz., Muskingum model, Level Pool model and Modified Pul’s Model  . The values
obtained for routed storage capacity was 348 m3 while the designed capacity was 354 m3 and to achieve that
dredging is proposed , which is believed to be a countermeasure for flood[9].

Dredging operation for ferry routing or inland water transportation is being adopted in our neighbouring
country of Bangladesh, among other countries. Mawa- Kaorakandi,Paturia-Daulatdiasections in the Padma
river have been identified as probable routes where dredging is to be carried out[10][11].

However, dredging can change the water quality . In Nworie river, South – Eastern Nigeria, various
parameters such as temperature, turbidity, dissolved oxygen ,pH, conductivity etc showed marked  variations
in the pre, during and post dredging periods. Three months after the dredging, the values for the parameters
returned to their pre-dredging concentrations, however during rainy season, as the leachates and silts from the
spoils were washed into the river,this prolonged the recovery of the river system to 9 months. This implies
that the effect of dredging on the river is of short term.But the disposal of the excavated materials at the river
bank compounded and prolonged these impacts[12].

The effect on the ecosystem by dredging is a very important aspect that needs sound monitoring .In the Lower
Mississippi river valley, post dredging,many sample sites had significant phosphorus and ecoenzymatic
activity differences between the post-dredge samples and theyear-long follow-up samples. Results indicate
microbial metabolism in dredged drainage ditches maytake up to a year or more to recover to pre-dredged
levels. Likewise, while sediment nutrient concentrations may be decreased through dredging and removal,
runoff and erosion events over time tendto quickly replenish nutrient concentrations in replaced sediments.
Understanding nutrient dynamicsand microbial metabolism within agricultural drainage ditches is a crucial
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step toward addressing issuesof nutrient enrichment in aquatic receiving systems[13].In a study conducted in
Lake Chaohu, China ,it was found that dredging can be successfully implemented in shallow lakes to reduce
internal Nitrogen (N) loading[14].

It is seen that there is a natural ability among species to cope with a certain level of changes in the habitat
induced by dredging, however it is wise not to stretch that limit. At Onslow, northwestern Australia, it was
observed that various species of sponges were able to adjust to the post dredging conditions emphasizing the
point[15].

Lightly cemented dredged material can be reused sustainability. Artificial bars, dykes  etc can be built using
the dredged out material.

The river Brahmaputra is one of the biggest rivers in the world,5th in terms of discharge capacity . The
sediment carried by the river in the peak flood period in one day is enough to replenish years of dredged out
space. So, the situation is not as simple as it seems. Dredging the river and using the material to construct
roads across the state seems like an oversimplified solution. Not even taking into account that the area is prone
to frequent seismic activity.

Conclusion: Different models have been developed to address dredging , latest models such as MCDA (Multi
– Criteria Decision Analysis ) incorporate dredging cost, social and environmental impacts[16]. These models
can give an idea as to what can be expected off a dredging project in a river. The Brahmaputra is one of the
biggest rivers in the world. Dredging the river with an ambition to increase the carrying capacity is not as
simple as it sounds. The sediment carried by the Brahmaputra is huge as it cuts across the Himalaya in its path
and brings all those materials along with it, not to mention the additional sediments carried by its tributaries,
some of which in themselves are big enough to be considered as major rivers. The proposed expressway
construction pan Assam from the excavated material is a bit too far fetched. Dredging may induce channel
migration at a faster rate than usual, formation of channel bars, bank line shift, vigorous erosion at weaker
spots are some of the key facets that need to be studied in great detail. The water quality may undergo a rapid
change in the event of dredging. Habitats for aquatic life may be rendered unsuitable resulting in loss of fishes
and other freshwater species. There is a cloud of doubt looming large over this issue, as one can fathom due to
lack of study beforehand. There is a possibility that the huge chunk of public money to be invested in this
project just might go down the drain. However, it is nice to see that Government are trying to do something
about the  annual flooding that devastates the state every year. On the other hand, it would have been better if
they attempted this feat in a tributary at first just to have an idea of the job at hand. Most people , even the
specialists are not used to operation at the highest scale. It would have been wiser to go for dredging in a
tributary , which are also quite troublesome due to their propensity to inundate large areas every year. All said
and done, the people of Assam look up to the Government to come up with a solution to the perpetual problem
of flooding and dredging in spite of its adverse effects and shortcomings, have brought a ray of hope to the
people.
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