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There is increasing evidence that shows that
climate change is already here. It is already
affecting the rainfall, floods, droughts, sea-
levels, land erosion and so on.

The frequency of extreme weather incidents is clearly
increasing, the unprecedented floods in Mumbai and
Gujarat in 2005 and 2006, the unprecedented floods in
Barmer this year the unusual rainfall deficit in Bihar and
Assam this year are only a few of the recent incidents.
2005 has already been declared the warmest year in
recent times.

A recent study at the School of Oceanographic Studies
of Jadavpur University (The Hndustan Times 011106)
says that 70 000 people would be affected in the eastern
and western part of the Suderbans due to rising sea
levels. This is also the home of Royal Bengal Tigers.
The Oceanographers blame this on global warming and
continuous coastal erosion due to frequent disruptions in
the flow of Bhagirathi (due to dams like Farakka in the
upstream). The resultant sea erosion would also put
pressure on the tidal mangrove ecosystem. Sunderbans
lost two of its islands, Lohamara and Suparidanga 22
years ago. The Sunderbans have lost around 100 sq
kms of land in the last 30 years. The most vulnerable
areas now are Choramara and Sagar Island.

A recent report by the former Chief Economist of the
World Bank Nicholas Stern (BBC 31x06) shows that
global warming could shrink the global economy by 20%
if no action is taken now. The report that British Prime
Minister called “the final word” says, “Climate change will
affect the basic elements of life for people around the
world... access to water, food production, health and the
environment. Hundreds of millions of people could suffer
hunger, water shortages and coastal flooding as the
world warms.” The study predicts that due to climate
change:

Floods from rising sea levels could displace up to
100 million people

Melting glaciers could cause water shortages for 1 in
6 of the world's population

Wildlife will be harmed; at worst up to 40% of
species could become extinct

Droughts may create tens or even hundreds of
millions of "climate refugees.

Climate Change is Here - when will we wake up?

Another recent report, titled Feeling the Heat from the
Christian development agency Tearfund predicts that
Climate change threatens supplies of water for millions
of people in poorer countries. By 2050, five times as
much land is likely to be under "extreme" drought as
now. "lt's the extremes of water which are going to
provide the biggest threat to the developing world from
climate change... droughts will tend to be longer, and
that's very bad news. Extreme droughts currently cover
about 2% of the world's land area, and that is going to
spread to about 10% by 2050." it said. The positive side
of the Tearfund report is that simple measures to
"climate-proof" water problems, both drought and flood,
have proven to be very effective in some areas. In Niger,
the charity says that building low, stone dykes across
contours has helped prevent runoff and get more water
into the soil.

In the first week of Oct ‘06 Friends of the Earth published
the report (ZNet Commentary 09x06) it had
commissioned from the Tyndall Centre for Climate
Change Research, which laid out the case for a 90%
reduction in carbon emissions by 2050. But other
calculations, using the same sources, show that even
this ambitious target is two decades too late.
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Dams, Rivers & People

An Introduction to Rivers

We are giving here an article that helps our understanding of Rivers. We are thankful to Devashis Chatterjee for
drawing our attention to the source: AN INTRODUCTION TO RIVERS — THE CONCEPTUAL BASIS FOR THE
MICHIGAN RIVERS INVENTORY (MRI) PROJECT, Dec 1997, Michigan Dept of Natural Resources, Michigan, USA.

We have edited it to suit our requirements.

What is a river? Most of us would agree that a river is a
wonderful place. A soothing spot, with magically running
waters. A home to swarming mayflies, fishes, herons,
and otters. A place for commerce and industry, as well
as recreation and relaxation. Most of us get to know
rivers at particular sites: bridges, bends near the road,
rapids, and the old swimming hole. Not surprisingly, the
perspective of the river as “a place” is embedded in our
popular culture and language. Stream, creek, river,
brook, ditch, spring, run... we have a lexicon of names
for what seem to us to be clearly different kinds of
places. The technical literature on river management
also largely comes from this perspective of the river as a

features. This is likely a part of their inherent
attractiveness to us. You can always see across a river;
frequently you can wade across it, and many streams
can be easily hopped over by a reasonably energetic
adult. This small size, however, is an illusion. Our
sensory capabilities are effective over only a very short
radius; river systems, on the other hand, are immense
but essentially linear objects. In fact, rivers are among
the largest landscape elements known. Rivers operate at
scales of hundreds to thousands of square miles.

This characteristically large scale by itself has important
implications for river science and management. Most

place. Much of what we
know today about the
ecology of rivers we owe to
biologists who have

Like the fable of the seven blind men who
were each able only to
perceive one small part of the elephant,

fundamental is the fact that
rivers are always strongly
influenced by both the
regional composition of the

touch and

focusleo! ‘;” y Ce”hai“ what we perceive at the river bank tends :‘n”c;jscs;’e reg?c')%-al gg‘i’r‘n"ggg
popu ations of this or that . . . . .
species of fish. to be heavily biased by our limited vision. | _ naracteristics. This means

invertebrate, or plant; that live in specific habitats within
rivers. In this context it has sometimes been useful to
think of a whole river system as being essentially a large
collection of unique places. Each with it's own local
properties (depth, velocity, substrate, water quality, etc.)
and each potentially serving as a home to some unique
set of discriminating organisms.

There is an alternate perspective, one perhaps more
attuned to the ecological reality faced by modern river
managers. It is that the river is not so much a place, as it
is a thing. Like the fish that lives in it, the river itself is an
entity with a unique structure and function, with a
specific history, and capable of self-generated dynamic
behavior. Protecting the many values of the river as
place requires a thorough understanding of the nature of
the river as a thing. What kind of thing is a river? We can
recognize four fundamental characteristics which are
essential to understanding the nature of river systems: A
river is:

P A landscape-scale system because of its immense
physical extent.

P A hydrologic system because it participates in
regional water cycling.

P A geomorphic system because it shapes the
landscape it occurs on and its own channel.

P An ecological system because it supports a diverse
and highly adapted biota.

Rivers as landscape-scale systems In contrast to
oceans and even lakes, people usually experience river
channels as relatively small, intimate, geographic

that every specific place on
a river is affected by two distinct sets of variables and
processes.

Local (site-specific) variables include the characteristics
of the site which can be observed and measured
(potentially at least) at that place in the river. Large-scale
regional processes and variables affect the site via the
watershed (catchment) area which contributes water and
material loads to that location. Determining the extent to
which a problem of interest is a local (site management)
issue or a systemic (watershed management) issue is
necessarily one of the first steps in scientific river
management. And since all rivers are by nature
landscape-scale systems, even when the objective is
narrowly defined as management for specific site
characteristics, attention must be paid to larger
landscape management issues.

Finally, the large size of river systems guarantees that
every river presents a complex mosaic of interactions
and relationships involving the many smaller landscape
elements in its catchment. These include diverse
terrestrial ecosystems as well as various human political
and economic units. Indeed the primary challenges in
managing rivers stem from the often competing, multiple
values that these large systems offer (water supply,
transportation, power, recreation) as they wind their way
across great expanses of land. River management is
therefore intrinsically a matter of ecosystem
management. Resource scientists and managers are
now recognizing the importance of developing larger-
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scale, integrated strategies for managing natural
resources. For river systems, there is no alternative. The
scale, integration, and very nature of rivers require it.

Rivers as hydrologic systems Rivers carry water
across the landscape, participating in the larger regional
cycling of water between the oceans, the atmosphere,
and the landscape. A river's hydrologic properties are
inseparably intertwined with its geomorphic, chemical,
and biological characteristics. The amount and timing of

Sources of streamflow When it rains there are three
possible pathways precipitation can take to get to a river
channel.

Runoff-rain arriving at the soil surface infiltrates at a rate
set by capillary action and permeability. When (1)
precipitation rate exceeds infiltration rate or (2) the soil
surface becomes saturated because of lateral
throughflow, water accumulates at the surface and flows
overland and down slope.

water transport through a
river channel network is the
end result of a complex
interaction between
landscape elements and the

climate. To understand the the watershed.

In most watersheds the path water takes
to the channel controls the way that
stream flow responds to precipitation in

Throughflow—water that
infiltrates the soil surface
must percolate vertically
through lower layers of soils.
If there are differences in the

hydrologic behavior of a

river, we have to understand the key hydrologic
processes that generate stream flow and govern it's
distribution in time and space. These processes include:
precipitation, evaporation, transpiration, depression
storage, infiltration, overland flow, and groundwater flow.
Together these hydrologic processes link the river to the
larger landscape it is a part of. The catchment area is
the basic landscape unit in river hydrology. Every site on
a river network has a unique catchment area, that is, an
area of the landscape that contributes water to the flow
at that site.

Because water is chemically conservative, in every
watershed there is an approximate balance (called a
water balance) between inputs, outputs, and storage of
water in the landscape per unit time. Balance equations
are useful summarizations that help us think about the
relationship between river discharge and various
hydrologic processes on the landscape.

Writing out the balance equation, we get a statement
about how hydrologic processes on the landscape are
related to flows observed in the river (Q).

percolation rates of these
layers, water can accumulate at horizon interfaces and
generate sub-surface flows down slope.

Groundwater flow—water that infiltrates may eventually
reach the local water table (a zone of more or less
permanently water-saturated soils). This groundwater
[GW] also moves down slope albeit at very low rates.
Groundwater can eventually reach the river channel by
several means including (1) channel incision of the water
table, (2) seepage and/or artesian flows to spring and
wetlands that drain to the channel, and (3) artesian
feeds to drainage lakes. The extent to which
groundwater contributes to the flow of a given river
depends heavily on the geology of the catchment
(particularly infiltration characteristics) and the rate at
which groundwater can flow down slope.

Groundwater velocities can vary by 5-8 orders of
magnitude depending on geological composition of the
saturated layers and the hydrostatic pressures involved.
Hydraulic conductivity (K) is related to porosity and,
together with hydraulic slope (usually water table slope
DH) and flow length (I), governs groundwater flow

Q =P - [ET + deltaGW + | Runoff reaches
(deltaSs + deltaSsm +
deltaSgw)]

EQ1
Precipitation (P) and evapo-

transpiration (ET) depend | Years)lag time.

the channel
throughflow reaches the channel after a
moderate (hours to days) lag time, and
groundwater flow after a long (months to

velocity (Vgw) according to
Darcy’s Law:

rapidly,

Vgw = K * (DH/ I)
EQ 2

Darcy’s Law is also

on climate patterns and
vegetation cover. The term (dGW) represents net
groundwater flux in the catchment basin and is
principally a feature of the geology. The term (dSs +
dSsm + dSgw) represents change in water storage on
and in the landscape and depends primarily upon the
topography and soil characteristics. It is then clear that
ultimately three primary factors control the catchment
water balance and therefore river flow (Q): landscape,
climate, and geology.

sometimes expressed as a
function of the area of a particular aquifer (A), with the
dependent variable being groundwater volume discharge

(Qgw):

Qgw = K * (DH/ I) *A EQ 3

Practically speaking Darcy’s Law indicates that
watersheds with extensive areas of porous (eg. sand or
gravel) substrates and large elevation changes (hills) are
most likely to have high rates of groundwater input to
river channels. Rivers draining flat terrains and/or with
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finer soils are least to have substantial

groundwater supply.

likely

Why hydrologic source is important Runoff reaches the
channel rapidly, throughflow reaches the channel after a
moderate (hours to days) lag time, and groundwater flow
after a long (months to years) lag time. Storage (surface
or sub-surface) can also create substantial lags in
delivery time.

The more complex the flow path is, the longer a pulse of
precipitation takes to reach the channel, the more
attenuated its peak becomes, and the more its effects on
flow are spread out in time.

As a result the flow characteristics of a river depend to a
large extent on the nature of its hydrologic source.

Rivers supplied primarily by runoff respond dramatically
to rain, rapidly generating high peak discharges and
quickly passing water downstream. In between rain
events these rivers experience rapid & severe declines
in discharge since most excess water in the basin has

Rivers as geomorphic systems As naturally as river
channels carry water across the landscape, they also
carry sediment and dissolved materials, transforming
this landscape by erosion, dissolution, and deposition.
This landscape-shaping function of rivers has been a
key focus of geologists interested in geomorphology for
at least a century (geomorphology, from the Greek, geo
= earth, morph = form). Building on the foundation of the
Davis (1899) model of landscape evolution, geologists
have played a leading role in studying rivers from a
whole-system perspective. Davis (1899) considered the
observed landscape to be the result of cycles of geologic
uplift and erosion. Rivers were viewed as the principle
agent of continental erosion, and between episodic
uplifts continually reduce landform elevations towards a
base level set by the elevation of the river mouth.

A simplified but useful model of the overall geomorphic
structure of a river divides the fluvial system into three
major zones. Each zone is distinctive in terms of material
processing. The upper river network comprises the zone
of production where most of the sediment, dissolved
mineral and nutrient, and

already been transported
away. These rivers are

As geomorphic systems, rivers employ

water loads of the system
are acquired. The zone of

sometimes referred to as | energy (generated by moving large | . <ot consists of the
Pf?a'lrs‘ﬁ ) hydrologically | masses of water down slope 10 | middie to lower reaches of
v accomplish the work of erosion, | the river system in which
Rivers supplied primarily by | sediment transport, and channel | transport —and  channel
groukr:dwater respond | building. This is the same power we use gg'r':i':gte Finally processes

weakly to preC|p|tat|on HP . y
ovents. Discharge to generate electr!cny from the | deposition is found near
artificially-steep gradients engineered | znd at the mouth where

increases just a little
because most precipitation

into spillways of hydropower facilities.

loads are deposited or

is captured by infiltration.
This water slowly makes its way to the channel, and the
resultant lag time ensures an ample and continuous
supply of groundwater to the river between rain events.
Groundwater Rivers are hydrologically-stable systems,
with lower peak flows but higher base flows than in
runoff-driven rivers of comparable size.

Most rivers receive some water from runoff, throughflow,
and groundwater sources. As might be expected, rivers
with a relatively balanced mix of sources have
intermediate hydrologic properties. Their specific flow
characteristics vary substantially depending on their
particular position along the continuum between
predominantly runoff and predominantly groundwater
sources. Other factors, including the size and shape of
the stream network, and the amount of hydrologic
storage available in floodplains and reservoirs, can also
have significant influences on delivery times and
attenuation of discharge peaks. For example round,
funnel-shaped basins deliver water more rapidly than
long, narrow basins. Likewise, well-developed drainage
networks deliver larger volumes of water more rapidly
than low-density networks.

delivered to the receiving
system. This viewpoint clearly emphasises the
geomorphological function of rivers: moving material
across the landscape.

The amount of power available for geomorphic work is
proportional to both the amount (mass) of water being
moved in the channel (and therefore to river flow, Q) and
to the slope of the channel. High slopes and/or large Q
result in high-power rivers with massive potential for
erosive work and channel building. Small Q and/or mild
slopes generate little power and produce a reduced
capacity for erosive work and material transport.

Since power is proportional to Q, the geomorphic
potential of a river is intimately bound up with its
hydrologic character. Runoff Rivers, with their flashy and
high peak flows, do geomorphic work in short, extremely
powerful bursts. Groundwater Rivers seldom have as
powerful peak flows, but maintain more powerful base
flows and can accomplish lighter geomorphic work for
most of the year. Slope (which helps determine stream
power) is a characteristic of both the landscape and of
the river channel itself. The Davis model implies that
catchment slope varies over time as erosion of the
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landscape progresses. This is, of course, a very long-
term process that typically occurs in a geological time
frame of thousands to millions of years. The slope of
channel, however, can be adjusted by the river itself
(within the constraints of the catchment slope by) in a
much shorter time frame (years to decades) by
meandering and altering channel length.

The balance between hydrologic driving variables,
available power, and channel morphology (e.g. width,
depth, slope, shape, and sinuosity) has been a central
focus of river geomorphologists. From their perspective
the resulting “fluvial system” is a physical, landscape-
scale system that tends over time to move toward a

(immigration) from the pool d populations available in
the region, which have had an opportunity to colonize a
particular river segment; and (2) losses of species (local
extinctions)  through  ecological processes like
competition, predation, or excessive environmental
disturbance (including pollution). In modern times
humans have increased the rate of introduction of new
species to specific river environments, homogenizing the
biological communities of the world's rivers to a greater
and greater extent. We have also increased the severity
of environmental stresses and disturbances in most river
ecosystems. The unfortunate result has generally been a
significant increase in the rate of local extinctions and
the loss of many unique populations. The ecological

dynamic equilibrium where
available stream power and
sediment load are balanced
against channel resistance,
and sediment transport and
deposition. That is to say,
within constraints imposed
by local landscape features,
the river continuously builds
and shapes its own channel
to accommodate the water
and sediment loads
generated by its watershed.

Human modifications of water or
sediment loads, or of local channel
constraints create conditions requiring a
new equilibrium relationship. A river will
tend to respond to such modifications by
adjusting its channel through erosional
or depositional processes. Practical
management and planning with respect
to rivers is impossible without a basic
appreciation for this intrinsic behavior of

richness of natural river
systems is in danger of
being replaced with a
significantly less-diverse
array of biological forms
more tolerant of the physical
changes we impose on river
systems.

Structure and function of
river ecosystems  Fluvial
ecosystems share with all
ecosystems the property of

A river that approaches this | fluvial systems.

being both physically and

dynamic equilibrium is said
to be “in grade”. This dynamic behavior of a fluvial
system can be thought of as being both (1) self
generating (endogenous) and (2) directional (moving
towards an equilibrium balance of power and work).

Rivers as ecological systems In addition to being
fascinating physical systems, rivers are full of interesting
biology. Modern rivers contain myriad species of plants,
animals, and micro-organisms that have evolved over
the last 2.5 billion years to

biologically controlled in
terms of energy and nutrient cycling. As in other
ecosystems, the presence of complex biological
communities comprised of interacting populations can
give rise to new and additional elements of dynamical
behavior at the ecosystem level. Biological dynamics
arise from specific interactions between competitors,
predators and prey, pathogens and hosts, etc. These
interactions in turn can have important consequences for
the chemical and even physical organization of river
environments.

make their living and find a
home in fluvial systems.
Continental rivers pre-date
the evolution of life on this
planet, and were
undoubtably among the first
habitats on the continental
land masses penetrated by
an originally marine biota.
Since that time numerous | Of
lineages have colonized

flow of water

both

The hierarchically-nested nature of river
networks, coupled with the directional
(down-slope),
accumulating water and material loads as
rivers flow downstream. As a
rivers develop a large-scale upstream-
downstream pattern in the organization
ecological

biological communities.

On the other hand, there are
several important ways in
which rivers are distinct from
most other more familiar,

leads to

rivers both from the sea and
from the land. Given millions of years and the periodic
hydrologic isolation of distinct river basins, evolution has
produced numerous species highly adapted to specific
fluvial environments.

The biota found in any given place in a river today
reflects the balance between two important zoo-
geographic processes: (1) additions of species

result | and well-studied,
ecosystems. Key differences
include:
p Rivers have a large-
processes and scale directional
organization (upstream-
downstream).

p Rivers are dominated by active rather than diffusive
material transport.

p rivers have exceptionally high rates of energy and
material throughput

p rivers always ‘contain” many other
ecosystems (both terrestrial and aquatic)

imbedded

Attempts by stream ecologists to explicitly recognize this

SANDRP

OCT-NOV 2006



Dams, Rivers & People

6

longitudinal structuring has led to several distinct
theoretical paradigms over the past century including
longitudinal zonation schemes, the river-continuum
concept, and various modifications and derivatives.
Biologists have long recognized that communities in
rivers change progressive in a downstream direction.

relevant materials are extraordinarily high. This leads on
the one hand to an enhanced sensitivity to changes in
inputs. At the same time, the high turnover rates of rivers
give them an extraordinary resilience, recovering rapidly
to pre-disturbance configurations when inputs are
returned to normal. Making use of the self-cleansing

Attempts to provide at
functional explanation for
this zonation gave rise to
the River Continuum
Concept which suggested
that longitudinal changes in
community structure reflects
longitudinal changes in the
availability of various forms
of organic carbon during it's

and the
juveniles and

Likewise many species
downstream transport of young fishes
upstream
adults, to
potential habitats recovering from local
spates or other disturbances. This is one
reason that the fragmentation of river
systems by dams and impoundments is
seen to be such a threat to natural fish

ability of rivers is a
conscious feature of our
society’s waste-water
handling systems (termed
assimilation capacity by civil
engineers). Our long history
of polluting and degrading
rivers is eloquent testimony
to the sensitivity of these
ecosystems to changes in
nutrient, carbon, and
sediment loading. The fact
that many (if not most) rivers

rely on the

movements  of
“re-seed”

transport through the .
channel  system. For | populations.
example, headwater

streams in forested areas are likely to transport large
amount of leaf material and may be expected to have a
fauna adapted to feeding on decaying leaf material (leaf
shredders in the ecologists’ lingo). In large downstream
segments of rivers fine particulate carbon will be
deposited and the RCC predicts an abundance of
animals that feed by collecting small organic particles
(collector-gatherers).

The physical power inherent in a river leads to an
ecosystem in which active transport of materials
predominates. This is true not only of the transport of
sediment (of interest to the geomorphologists) but also
of almost all biologically-relevant materials including
particulate organic carbon, nutrients, dissolved gases,
pollutants, and even organisms themselves. In rivers
rates of material flux are predictably high and directional.
This is in contrast to most other aquatic and terrestrial
ecosystems in which multi-directional, slow, diffusion or
diffusion-like transport processes prevail. One of many
interesting results is the so-called physiological richness
of river habitats which allows organisms to access
nutrients and other essential inputs like oxygen, and
even food, with relatively

are today (or till recently
were) in reasonably-good shape biologically, despite a
legacy of abuse, is a testimony to their ecological
resilience.

Functionally, river ecosystems contain many other
smaller types of ecosystems, including many that do not
lie within the open-water channel. Upland catchment
areas that recharge groundwater; or provide overland
flow, nutrients, and sediments, are important parts of the
fluvial system. So also are riparian ecosystems, such as
floodplain forests and crenel wetlands, especially in the
zones of production and deposition. These, and other
hydrologically-linked wetlands lie at the land-water
interface and influence the deliveries of water, sediment,
nutrients, organic matter, and solar energy to the
channel system; they also place important structural
constraints on channel development and provide habitat
for many species. The interface zone (between surface
water and groundwater ecosystems) has a characteristic
biota that responds to thermal and oxygen gradients
driven by flow patterns in both the overlaying river and in
the local groundwater table. It is often an important
processing location for fluvial dissolved carbon and

lower energy investments
than would be required in
still-water  or  terrestrial
environments. In a sense
organisms allow the river to

river management.

Our society has a long history of both
commercial and recreational exploitation of
riverine fisheries, and fish remain the central
focus of much of our current investment in

nutrients.

River fishes The fish fauna
of river systems provides a
convenient and useful basis
for generalizing about the

subsidize  their  energy
needs. Evolutionarily, many river organisms have a
reduced ability do certain things themselves (e.g. find
food or ventilate gills). This is one reason that river
animals (for example trout) are frequently dependent
upon a relatively narrow range of habitat conditions.

Rivers are also unique in that they are relatively small-
volume, but open, ecosystems with high rates of energy
throughput. As a result, turnover rates of biologically-

biological communities of
fluvial ecosystems. Each kind of fish requires a specific
set of hydraulic, thermal and nutritional conditions to
flourish. River fishes, like the systems they inhabit, can
travel considerable distances during their life cycles. The
spawning, feeding and growing, and winter refuge
habitat requirements of a species may be met at very
different locations within the river system it inhabits.
Anadromous (river-spawning ocean species) and
catadromous (ocean spawning river species) are
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extreme examples of this large-scale mobility of riverine
fishes. Most river fish populations do utilize in some way
the large-scale nature of the rivers they inhabit. The
ability to freely transit the river network allows many
species to succeed in what is often naturally a very
physically demanding & unpredictable environment. For
example, many river fishes extend spawning habitats by
migrating into temporarily useful tributary systems during

for a relatively wide range of temperature and oxygen
conditions. Reproduction of any given species is
unpredictable and poor in many years. Fish populations
in such systems tend to have a “boom-bust” quality
about them.

Characteristics of groundwater-fed rivers In contrast,
groundwater-fed rivers have deeper channels and faster
flows during the summer.

the spring.

The same basic hydrologic Understanding

processes that shape the
river channels and water
budgets also control
specific habitat conditions
relevant to fishes at various
points in the life cycle.
Spawning and hatching
success for many riverine
fishes are related to the
occurrence of moderate
flows during specific time

river
clearly a challenging and complicated
task. Fluvial ecology is an appropriate
name for this enterprise. However, it is
important to recognize that the study of | they
rivers has historically been fragmented
into a number of distinct disciplines,
each of which carry on relatively isolated
discussions and generate publications in
separate, disciplinary journals.

: Substrates  are  coarser.
ecosystems Is Through flow and
groundwater temperatures,

modified by the temperature
of the soils through which
pass, help keep
streams temperatures cool
and fairly constant. Stable
groundwater temperatures
also help warm these rivers
during winter. Fishes of
stable, Groundwater Rivers
(e.g. trouts and sculpins) are

windows. Fall and spring spates can frequently and
unpredictably disturb important periods of reproduction.
Stable-flow Rivers, on the other hand, are relatively free
of such disturbances. The nature of a river's summer
growing environment is very closely tied to hydrology. A
river's channel dimensions of width and depth are
usually set to accommodate annual peak flows.

Characteristics of runoff-fed rivers In summer, runoff
rivers are wide and shallow (small low flows filling wide
and incised channels), as a result water velocities are

habitat specialists, adapted to a rather narrowly-defined
constant, cold, swift-water environment. Reproduction is
predictably high each year.

Characteristics of mixed-source rivers In these systems,
not surprisingly, the fish fauna can be quite mixed with
differing combinations of warm-water, cool-water, and
cold-water species reflecting the relative importance of
the three main hydrologic sources of stream flow as it
varies from location to location within in the river
network.

low (at the extreme, some
rivers are reduced to a
series of barely-connected
pools). These low velocities
allow the accumulation of
fine silt and sand
substrates. Water
temperatures in such

authentically

The proper study of rivers is then an

experience. Perhaps supra-disciplinary is
an even more appropriate term since
what is essential is a basic grasp of the
perspectives of a number of disciplines.

Studying rivers
inter-disciplinary | Understanding river
P y ecosystems is clearly a

challenging and complicated
task. Fluvial ecology is an
appropriate name for this
enterprise. However, it is

channels are strongly
influenced by ambient air temperatures, typically very
warm during the day but cool at night. Similarly, winter
water temperatures make for harsh winter conditions
and often substantial mortalities. Hydrologic sources
also help define both the natural productivity of a river
and its response to human additions of pollutants. Storm
water moving overland carries nutrients, and other
dissolved materials derived at the ground surface,
directly to the river channel. Nutrient deliveries are high
from impermeable, nutrient-rich clayey and loamy soils
(and alternatively, very low from nutrient poor bedrock
landscapes). In agricultural and urban areas, storm flows
carry high amounts of nutrients and frequently toxic
pollutants to rivers.

Fishes of flashy, runoff rivers are diverse, but specially
adapted to warm, slow water, and harsh, variable
conditions. They are habitat generalists, with tolerances

important to recognize that
the study of rivers has historically been fragmented into
a number of distinct disciplines, each of which carry on
relatively isolated discussions and generate publications
in separate, disciplinary journals. Biologists studying
rivers have variously organized themselves under
rubrics that include Stream Ecology, Limnology (in the
broad sense), Fisheries Science, Aquatic Entomology,
Benthic Ecology, Aquatic Toxicology, and most recently
Landscape Ecology. Relevant physical disciplines are
likewise numerous and include Fluvial Geomorphology,
Quaternary Geology, Civil Engineering, Hydrology,
Hydrodynamics, and Hydraulics. Some of this scientific
infrastructure is a logistical necessity but much is an
historical artifact of the way various groups of people
became interested in rivers. For the student of rivers an
awareness of this plethora of heritages is a necessary
evil, since much terminology and many useful models
are still associated with specific disciplines. ~~~
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Bhakra  floods
villages An alert
has been

sounded in Ropar
district about
possibility of flash
floods even as
hundreds acres of
standing crops
was damaged as
rising water of
Sutlej entered
agriculture fields
of several villages
located on banks
of the river in

Bhakra disabled Tulshi Ram
Tulsi Ram from Bilaspur
district, a labourer at Bahkra
Nangal dam, had lost his both
arms and an eye in the early
1960s due to an accident
involving a dynamite blast at
the time of construction work of
the dam, still have not received
disabled certificate from
Himachal Pradesh govt. As a
result he is not eligible for a
monthly pension of Rs.200
from the govt. How callous the
dam builders and agencies like

X BBMB can get?
Ananpdur  Sahib  (http://news.monstersandcritics.com
Sub division of  010806)
Ropar district.

Flood waters have entered the fields in village Chandpur
Bela, Laudhipur, Burj, Hariwal, Shahpur Bela, Nikkuwal,
Ballowal, Gajpur Bela, Amarpur Bela. Floodwater had
also washed away a stretch of link road connecting
several villages to the main Ropar-Nangal highway as a
result of the residents of these villages lost their link with
the highway. The water level in Bhakra dam had

reached 1675.22 feet on Aug 27.
(http://www.punjabnewsline.com 280806)

Protest against diversion of Hirakud water About 25
000 farmers formed an 18 km long human chain around
Bula town near Sambalpur in Orissa to protest against
the Orissa govt's decision to provide water from the
Hirakud dam to industries. The human chain began from
the Gandhi Minar on a hill top at one end of the Hirakud
dam and continued through Hirakud town, NH-6
crossing, Mahanadi river bridge, Burla town and
Sambalpur University, culminating at the Nehru Minar on
another hill top at the other end of the dam. Farmers
from the districts of Sambalpur, Bargarh, Balangir,
Jharusuguda and Subarnapur joined the rally under the
leadership of Sambalpur district Krushak Sangathan.
They fear that diversion of water could deprive irrigation
to over 47 800 acres. (Financial Express 30x06)

WB project on Dam Rehabilitation The objective of the
US$ 350.0 (IBRD) project is to improve the safety and
optimal sustainable performance of selected existing
dams and associated appurtenances. Appraisal was

scheduled for June 2006. (World Bank Monthly Operational
Review May 06)

Taraka Dam Crest gate collapses Standing crops in
hundreds of acres were lost and more than 20 villages in
low lying area and parts of the HD Kote town was
inundated as crest gate on the Taraka reservoir near
Mysore collapsed on Oct 6 when the reservoir was full.
No casualty has been reported. (The Indian Express 08x06)

Kabrai Dam under threat Kabrai Dam in Mahoba
district is again under threat due to blasting for illegal
mining of graphite stones in the nearby areas. Due to a
crack in the dam, over 40 000 people in the downstream
areas are now under threat. The Irrigation Dept dam
constructed in 1950 supplies drinking water for Kabrai
town and irrigation to about 100 villages. In 1978 there
was a deep crack in the wall which lead to washing away
of the dam wall. Since 1995, mining has been
completely prohibited in the area. (Rajasthan Patrika 07x06)

Upper Krishna inaugurated 42 years after Lal Bahadur
Shastri, the then union minister laid the foundation
stone, the Upper Krishna Project on Krishna River was
dedicated to the nation by the President on Aug 21, ‘06.
President at the dedication ceremony said that the delay
has cost the nation Rs 33,000 crore of which Rs 25,000
crore due to delay in achieving irrigation and Rs 8,000
crore in terms of loss of power generation. The cost of
the project had gone up from 120 crore to Rs 9479
crore. Krishna Bhagya Jala Nigam Ltd has already spent
Rs 8 750 crore. The project comprises Almatti and
Narayanpur dams (60 km down stream from Almatti),
two canal systems and a 290 MW HEP. Narayanpur and
Almatti dams are located in Bijapur and Bagalkot district
respectively. Gulbarga district will get the maximum
benefits @.8 lakh ha to be irrigated). 201 villages are
affected by the reservoir and out of that 136 villages are
completely submerged. 80,000 families are displaced.
Karnataka CM said that 5.42 lakh ha irrigation potential

has been created out of target of 6.22 lakh k. (THE
HINDU 210806, 220806)

Bansagar inauguration Former Prime Minister
Vajpayee inaugurated the interstate Bansagar Project in
Shahdol district in MP amidst controversy. Union Water
Resources Minister is the Chairman of the Bansagar
Control Board, but the inauguration was done without his
consent. The foundation stone of the project with 425
MW installed capacity and projected command area of
over 2 lakh ha was laid 28 years ago by the then Prime
Minister Morarjee Desai. (Indian Express 270906)

Protest by Ranjit Sagar dam oustees The Ranjit Sagar
Dam Oustees Association has planned to stage a
protest as Punjab Govt has fails to provide jobs to one
member each of the left-out 215 ousted families
belonging to the border villages falling in Dalhousie tehsil
of Chamba district in Himachal Pradesh within three

months as per agreement of July 13, 1998. (THE TRIBUNE
140806)

Shahpur Kandi dam work started for the 3" time The
168 MW Shahpur Kandi dam, a part of the Ranijit Sagar
Dam Project was to generate power while releasing
water from the Shahpur Kandi dam into the Upper Bari
Doab Canal system. The Punjab govt has now
sanctioned Rs 25 crore for starting work on the project.
Previous SAD-BJP govt had also started the work and
later they abandoned it. (THE TRIBUNE 100806)
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Survey for Sharda-Yamuna-Sabarmati link The
Geological Survey of India has started survey for the
Sharda-Yamuna-Rajasthan-Sabarmati link, which is part
of the Himalayan Component of the Interlinking of Rivers
Plan. The link will be taken up in three phases. The first
phase would be from Sharda River to Panipat in
Haryana. The phase-2 would be from Yamuna to Barmer
in Rajasthan. The third phase will be from Barmer to
Sabarmati river in Gujarat. In Rajasthan, the link canal
would be about 50 km east of the IGC in Rajasthan and
Narmada Main Canal in Gujarat. The link canal will carry
about 8 BCM water per annum, of which about 5 BCM
will be for Rajasthan. The link canal is also to benefit
Haryana, Delhi and Gujarat. (Rashtriya Sahara 011106)

(Continued from p 1)

However, the latest UN data shows that the emission of
Greenhouse gases is increasing. The western
economies (US being the chief culprit) and bodies like
the World Bank & the Asian Development Bank are
either taking no action or are taking actions based on
wrong assessments. Such actions are likely to do more
harm than good.

For example, UN Framework Convention on Climate
Change, that certifies the clean projects under its CDM
(Clean Development Mechanism) umbrella, has certified
or is in the process of certifying projects under CDM
whose claims are pure fictional in terms of the social and
environmental impacts, consultation with the affected
communities and option assessment. Some such
hydropower projects from India that we have reviewed
include the following: 192 MW Allain Duhangan HEP in
HP, 34 MW Bhandardara HEP in Maharashtra, 70 MW
Budhil HEP in HP, 22,5 MW Bhilangana HEP in
Uttaranchal, 96 MW Jorethang Loop HEP in Sikkim, 9
MW Kaldigad SHP in Uttaranchal, 10 MW Kaliganga
HEP in Uttaranchal, 10 MW Madhyamaheshwar SHP in
Uttaranchal. If such projects are going to be pushed in
the name of addressing climate change, than there is no
hope that we will address climate change issues at all.
The World Bank is doing worse: it is inviting projects that
cannot be passed by UNFCCC's rather lax CDM criteria.

Indian govt does not seem to have woken up to that
reality as yet. We recently, under Rght to Information
Act, asked Govt of India’s two highest policy making and
technical bodies, namely Central Electricity Authority and
Central Water Commission if they have done any
assessment as to how the climate change would affect
the performance of hdia’s hydropower and other dams.
We were shocked to learn that neither of the
organisation has done any such study. Here we should
remind ourselves that the greatest impact of climate
change is going to be in water sector. Is it not high time
we wake up our govt from the slumber? Should not the
govt address the issue of trying to get optimum benefits
from the existing projects rather than indulge in

misleading and wasteful advocacy for more large dams?
~SANDRP~

News From the Narmada Valle

Narmada satyagraha Over 3000 farmers and Adivasis
launched the Satyagraha against unjust submergence
and displacement on August 5 at Rajghat, near
Badwani, Madhya Pradesh. The Satyagraha was
launched in Bhitada (Aug 6) and in Chimalkhedi (Aug 7).
Supporters and fraternal organizations from various
states including Gujarat, Tamil Nadu, Kerala, U.P., West
Bengal, Delhi and other states participated in the
satyagraha. Satyagraha is against increase the height of
the dam which will impose the submergence for over 20
000 families during the monsoon. At least 35,000
families need to be resettled as per land for land policy
as legally required. Leading jurists, academicians,
journalists and social-political activists including Dr
Mohini Giri, Kamla Bhasin, Shabnam Hashmi, Dr L.C.
Jain, Swami Agnivesh, Kamal Mitra-Chenoy, Yogendra
Yadav, Kuldip Nayar, Thomas Kocherry, Prashant
Bhushan, Anand Patwardhan and others extended
support to the Satyagraha and expressed concern over
the increasing violation of human rights in the Narmada
valley, due to the construction of Sardar Sarovar dam.
Hundreds of farmers, tribals and fisher people vowed to
intensify their struggle for their right to life, in aspirited
boat rally on Sunday, Sept 23, marking the conclusion of
the Satyagraha. (PR NBA 050806, 240906)

Promise again violated: Narmada Water to Rajasthan
The promise of ensuring that Narmada water will reach
Rajasthan by Oct 31 has been broken again. The
Gujarat govt officials said that due to heavy rains during
2006 monsoon, work had to be stopped and now the
new date promised is Feb 2007. This is the second time
that Sardar Sarovar authorities have failed to keep their
word. Earlier the water was supposed to reach by July
20, which was not kept. (Dainik Bhaskar 31x06)

Maan Project completed Maan Dam on Maan River, a
tributary of Narmada, near Jeerabad in Dhar district in
Madhya Pradesh has been dedicated to the nation on
Oct 4. The Rs 176.75 crore project for irrigating 15 000
ha of land has a 53 m high concrete gravity dam with 9
radial gates. The project affects thousands of adivasi
people who have been agitating for years for just
resettlement. (Dainik Bhaskar 05x06)

Narmada Sagar: Jal Samadhi agitation People
displaced by the Narmada Sagar project had to resort to
Jal Samadhi from Sept 22 at Karanpura in Harda district
in Madhya Pradesh when they did not get the
compensation due to them. The condition of the agitating
women sitting in water for days had already become
serious by Sept 27, when the agitation was withdrawn
only when proof of cheques deposited in the bank
accounts of affected people was shown. Narmada
Hydropower Development Corp (a joint venture between
NHPC and MP govt) also agreed to hold a meeting on
Sept 29 to listen to the issues affected people wanted to
raise. (Nai Duniya 250906, 290906)
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ANDHRA PRADESH DAMS

OPEN LETTER TO AP GOVT ON POLAVARM PROJECT

From: E. A. S. Sarma (Former Secretary, Govt of India), Visakhapatnam eassarma@gmail.com
Oct 26, 2006

To
Shri J. Harinarayana, Chief Secretary, Govt. of A.P.

Dear Shri Harinarayana,

Deccan Chronicle has carried a report today that the State Govt has "dicided to construct 43.86 km flood bank along
the Godavari river to prevent the likely submergence of Bhadrachalam and girijan hamlets of Chintoor mandal in
Khammam district after the Polavaram dam is constructed". Corroborating this, the Hindu has also stated that the
proposed “flood bank” will have a height of 189 feet. The State Irrigation Minister has even gone to the extent d
proudly describing the structure as "China Wall-like"!

I am sure that you, as a former Union Water Resources Secretary, must be wondering what all this is about! As far as |
am concerned, | am not only amused but also aghast at the cavalier manner in which such large projects are being
dealt with and the motives that underlie them. In fact, this latest statement of the govt questions the credibility of the
Polavaram project itself!

As a citizen, | wish to raise the following questions for the consideration of the govt.

i. Is the govt more concerned about saving Bhadrachalam town and its temple, than more than 2 lakh people who are
going to be displaced by this project?

ii. The govt was well aware that the highest level that Godavari had ever touched was in 1986 when the water
discharge was as high as 35 lakh cusecs. In August this year, when the discharge was 28 lakh cusecs, even without
the Polavaram project in place, 322 villages were flooded. On the other hand, the govt has all along been planning for
the rehabilitation of people on the premise that only 276 villages would get inundated. Is there some serious flaw in the
computation of the levels and the area of submergence?

iii. Would it not be necessary to review the basic numbers that go into the design of the project, in view of the latest
developments? What would be the area of submergence if the pond level of the project were to be 150 ft MSL?

iv. The proposed "flood bank" appears to be larger than the dam itself! If it ever breaches, what would ke the
magnitude of the disaster that would follow?

v. Eminent environmentalists like Prof Shivaji Rao and others have cautioned the govt about the possible
consequences of a "dam break" in the case of Polavaram. Its adverse impact would be on the downstream population
and assets. It is perhaps necessary to carry out a similar stochastic analysis of breaches in the flood bank before
proceeding further with this project on which the govt is spending crores of rupees that belong to the tax payer.

vi. The proposed flood bank will cost more than Rs 300 crores, as per the news reports. Going by the lackadaisical
way in which the project design and estimates have so far been handled by the govt, the cost of the flood bank will be
much more and it will further add to the cost of the project that is already astronomical in magnitude.

vii. While the project will render lakhs of voiceless people homeless and deprived of their Constitutional rights, one is
not sure whether the already crisis-ridden finances of the State could ever absorb such lavish and senseless
expenditure on the project. Would it crowd out essential sectors such as health and education from the development
agenda of the State Govt?

| am afraid that this latest report throws suspicion and doubt on the entire project about which the govt is reluctant to
come clean.

| have copies of the resolutions of the Gram Sabhas in tribal villages that clearly reveal opposition to the project at the
grass-root level. On the other hand, | understand, the State Govt has informed the Ministry of Tribal Affairs that all the
Gram Sabhas have been consulted and their concurrence taken! Once again, in a democratic society like ours, these
facts raise serious doubts about the commitment of our leaders to democratic principles.

I hope that these issues will get evaluated by an independent group of experts before the State Govt proceeds further.

In the name of "good governance", | will appreciate if you can acknowledge the receipt of this letter. | am marking
copies of this letter to well-meaning individuals and the press.

Regards & Yours sincerely,
EAS Sarma
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Polavaram: Disaster foretold? A study by the Centre
for Economic and Social Studies on Polavaram Dam on
the Godavari River has indicated that the backwaters of
the project would submerge the temple town of
Bhadrachalam, if the inflows in the river are 36 lakh
cusecs at the pond level of 140 feet. According to the
model, if the reservoir level is maintained at 140 ft above
sea level at Polavaram dam, the backwater
at Bhadrachalam would be at 186 ft ASL. The spillway of
the dam was designed for a flood of 36 lakh cusecs
based on the 1986 figure. The state govt is looking at
redesigning the Polavaram dam to enable it to withstand
bigger floods and protect the temple town of
Bhadrachalam. During Aug '06, when 28 lakh cusecs
flowed down the Godavari, the water level at
Bhadrachalam was 180 ft ASL and water entered the
town even without the dam. What would be the
consequences if the 150 ft high dam were in place and
flow were to be 36 lakh cusecs as designed? There are
suggestions from various quarters that the govt should
rethink about the project and also review the design to
withstand Probable Maximum Flood of 45 lakh cusecs,
assuming that all its tributaries and the Godavari flood at
the same time. However, the govt doest not seem to
have learnt any Ilesson. The Irrigation minister
announced that the dam will go ahead as designed.

A govt of India report says about Polavaram, “The FRL
is 45.72 m, considering inter alia, the Godavari Water
Disputes Tribunal Award. The submergence level
considered in AP including the wave height is 48.8 m &
that in Orissa and MP (now Chhattisgarh) is 52.82 m.”

Embankments to protect villages According to the AP
Medium and Major Irrigation Minister (Andhra Café 26x06)
275 habitations in Khammam, East and West Godavari
districts would be submerged at the full reservoir level of
150 feet. In the recent floods of 28.5 lakh cusecs, 322
villages were affected. To protect these villages from
future floods, the minister said it was decided to
construct embankments on either side of the river
covering about 43.86 kms. He said this aspect was
covered in the Polavaram project and Rs 307 crore has
been earmarked for the purpose. It was this response
that triggered an angry letter from Shri EAS Sarma,
former secretary, Govt of India see the box on page 10.

The 1986 flood In 1986, Godavari discharged 106 BCM
water. Between Aug 13 and 19, discharge exceeded 42
BCM. On just one day, Aug 16, 1986 7.5 BCM water
flowed down the river. In 1986 like situation, with
Polavaram dam in place, Bhadrachalam would be
submerged at least for a week.

Interstate meeting fails A meeting between AP, Orissa
and Chhattisgarh called by the Union Water Resources
minister at Delhi on Oct 4 failed as Orissa representative
refused to participate in the meeting, expressing its
opinion against the project. Chhattisgarh Irrigation
minister did participate in the meeting, but clearly

expressed its opposition to the project at current stage. It
asked the Union govt to get the survey of submergence
area done by the Central Water Commission and before
that the work on the dam should not be started. He said
that at least 64 villages of Chhattisgarh will face

submergence due to the dam. (www.charminar.com 090806,
DECCAN CHRONICLE 160806, 05x06, Dainik Bhaskar 05x06)

Pulichintala: CEC asks for responses In a complaint
before the Supreme Court's Centrally Empowered
Committee filed by J Ramachandra Rao, advocate, the
applicant highlighted that the work on the project has
already begun in the Reserve Forest Area. Photographs
to this effect have been filed before the CEC. 1151
hectares of Reserve Forest is involved in the project. In
Principle forest clearance has been received on
18.6.2005 with conditions, which have not been
complied with. Both the Forest Department and the
Irrigation Department from the state asked for more time
to file their responses. The CEC granted four weeks time
to file the responses.

P Telugu Ganga and SRBC Similarly, in complaints
filed by Sri JP Rao on these projects before the CEC,
the applicant explained to the CEC in Oct '06 that in
case of both the projects, work has been started without
getting forest clearance. In the case of Telugu Ganga
project, land of two sanctuaries is also involved. CEC
has the govt to file responses and the case would be
heard in Nov '06. (Forest Case Update x06)

AP seeks 4000 crore under AIBP The Irrigation
minister has said the state govt has sought inclusion of
Pushkara, Tadipudi & 4 other major irrigation projects
under AIBP. The govt would send seven more, including
Gutpa and Alisagar major irrigation projects for inclusion
in AIBP. With these, there would be 21 projects of the
state under the programme and state has target to get
Rs 4000 crore under AIBP this year. (THE HINDU 210806)

EPC flaws The EPC (engineering, procurement &
construction) method (as against the open tender
system) tried out by the govt br the Jalayagnam since
2004 has failed to deliver. It allows liquidation damages
if the construction company fails to complete the project
within prescribed deadline. However, almost all EPC
projects have missed the deadlines. In all 28 major and
medium irrigation project works have been awarded
under the EPC system with an estimated tender value of
about Rs 40 000 crores. (Deccan Chronicle 06x06)

Lower Kolab project not feasible Orissa govt has
decided that lower Kolab project on Godavari river in
Malkanguri district is not feasible due to possible
submergence of large tracts of land. Leader of the
opposition party in Orissa has claimed that the Lower
Kolab project can effectively thwart the AP govt’s design
to go ahead with the Polavaram project. He says that the
project has the potential to irrigate 1.5 lakh acres of land
in Malkanguri district and can generate 400 MW of
electricity. (THE ASIAN AGE 130806)
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Storages not filled for many years

The Indian water resources establishment, along with its
partners like the World Bank is famous for its rather
narrow minded pursuit of building large dams. The Big
dam lobby is also known for its resistance to any attempt
at evaluation of the performance of the large water
storages created at huge costs. Among the many ways
to assess the performance, one way is to see if the
reservoirs are getting filled to its designed Full Reservoir
Levels and if what is the frequency of filling up of the
reservoirs.

first time in twelve years. The water level has reached
563.7 m (FRL 564 m) and three gates have been
opened this year.

Hemavathi Dam (Hemavathi River Basin, Karnataka)
The reservoir was filled up this year after 18 years. The
dam has been filled to its capacity only six times since
the project was completed 22 years ago. FRL is 2922 ft.
Storage capacity 35 TMC.

The large water storages
are created to store water
that flows in the rivers
during monsoon for use in
non monsoon months. Most

designed

If the reservoirs do not get filled up as per
levels and dependability, that
would mean non optimum performance of
the reservoirs, and wasteful expenditure in
unnecessarily high dams.

Gandhisagar (Chambal
River Basin, Madhya
Pradesh) Overflowed this

year after a period of nine
years.

Kolar Dam (Madhya

reservoirs in India are
designed for 75% dependability, which would mean that
at least in 75% of the years, the reservoirs would be
filled up. Since each additional increase in height of the
dam means further costs (social, environmental and
financial), it is obvious that it is important to keep the
height of the dam at a level that is optimum. If the
reservoirs do not get filled up as per designed levels and
dependability, that would mean non optimum
performance of the reservoirs, and wasteful expenditure
in unnecessarily high dams.

Here we have given instances of some dams that have
been filled up this year after many years or dams that
have not been filled for many years. Thought this does
not represent systematic analysis, the number of
instances and their performance should be eye opening
for all concerned.

Tenughat (Damodar River Basin, Jharkhand) Full
Reservoir Level: 268.83 m, The highest level ever
reached: 265.56 m on 17/09/1985, source: Central
Water Commission website (www.cwc.nic.in) visited on
Aug, 14, 2006. This means that the reservoir has never
been filled to FRL.

Tungbhadra Dam (Krishna River Basin, Karnataka)
FRL: 1633 ft, not filled to FRL for the last ten years.

Vaigai (Vaigai river basin, Tamil Nadu) Water for
irrigation was released from this reservoir, according to
recent reports, after a gap of twenty years, as the
reservoir did not have sufficient storage in previous
years.

Neer Sagar Dam (Karnataka) near Hubli Dharwad in
Karnataka filled up this year after 10 years. Supplies
water to Hubli Dharwad towns and also villages around.

Supa Dam (Kali River Basin, in Joida taluk in Uttara
Kanara district in Karnataka) Filled up this year for the

Pradesh) The gates of the dam near Bhopal were
opened after eight years.

Ranjit Sagar Dam (Ravi river basin, Punjab) This dam
on Ravi river in Punjab has possibly never reached FRL
since commissioning. The power station was
commissioned in Aug-Oct 2000, but it is not clear when
the impoundment happened. The spill way was for the
first time tested in Sept 2006 when water level as the
dam reached 523 m, the FRL is 528 m.

Bhakra (Sutlej River Basin, Himachal Pradesh) For the
last seventeen years (1989 to 2005) the reservoir has
never been filled up to the FRL (1685 feet as per
www.cea.nic.in). It should be recalled that Bhakra now
gets a very large proportion of its flows from Beas River,
where as to begin with it was designed to store only
water from the Sutlej River. It is clear how over designed
Bhakra dam was.

These few instances that have come to our attention
recently should be alarming enough for everyone as
each of the dams have been constructed at huge costs.

One would expect that the water resources
establishment would have a system of assessing
performance of the reservoirs from a number of
parameters, including the one discussed here. One
would also expect that there would be some sort of
accountability for the decision makers if the reservoir
does not perform as planned. Unfortunately, that is not
the case. It may be noted that large dams are the most
expensive infrastructure projects in terms of financial,
social and environmental costs. The advocates of more
large dams would do well to put in place a credible,
transparent system of performance appraisal and norms
of accountability if their advocacy is to have any

credibility. (Deccan Herald 160706, 310706, 200806, Rajasthan
Patrika 200806, Dainik Bhaskar 190806, 020906, The Tribune 050906)
SANDRP
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HYDRO PROJECTS

Violation of norms by HEPs Plans to concentrate on
the development of the country’s hydro power potential
has hit a road block derailing nearly 20 projects over
3500 MW in Sikkim alone. HEPs in Uttaranchal,
Himachal Pradesh and Arunachal Pradesh will face the
same cloud. All these projects have been awarded in
violation of the central govt guidelines. Awarding hydro
power projects above 100 MW through the competitive
bidding route is the rule, not through MoUs. Two writ
petitions has been filed by former Sikkim Chief Minister,
Narbahadur Bhandari in the Sikkim High Court one
against Teesta Stage Ill and another against 17 other
HEPs. The projects will be affected in Sikkim are Teesta
(stage | to V), Rangit (stage 1l & V), Chujachen,
Bhasmay, Suda Mangder, Rongni, Panan, Ting Ting,
Jorthong Loop and Digchu. Arunachal Pradesh govt had
awarded five hydro projects to the private developers
through the MoU route. In a letter, CPM and CITU leader
has asked the Union power minister to set up a probe
into this irregularity. The manner in which the projects
have been awarded smacks of corruption.

» No Tariff based Competitive bidding for PSUS
The Panning Commission may have to reverse its stand
that all power generation and transmission projects
started in the eleventh plan will be done through tariff-
based competitive bidding. The Integrated Energy Policy
had envisaged a complete move to competitive bidding
from 2007-08. This may not be possible as the National
Electricity Tariff Policy has exempted govt owned/
controlled projects from tariff-based competitive bidding

for at least another five years. (THE ECONOMIC TIMES
070806, 100806, 110806, 150806)

Bihar Invitation for private developers Bihar Govt has
invited private developers for proposed HEPs in Kosi
Basin. In full page advertisement in newspapers, the
Bihar State HEP Corp has invited private developers for
taking up 18 projects with a total installed capacity of
227 MW in Kosi basin. Except Dagmara Phase-l all
other projects are small HEPs. Bihar govt has also
proposed five pumped storage projects [Sinafdar (3x115
MW), Panchgotia (3x75 MW), Telharkund (4x100 MW),
Hathiahdah-Durgawati (8x200 MW) and Kohira (3x38
MW)] and one reservoir project [Indrapuri (450 MW)
(waiting for approval of Ministry of Power)]. It has
announced that Sone W Link Canal HEP at Debhri
(4x1.65 MW), Sone E Link Canal HEP at Barun (2x1.65
MW), E Gandak Link Canal HEP at Valmikinagar (3x5
MW), Agnoor SHP (2x0.5 MW) and Kataiya SHP (4x4.8
MW) are ongoing. Under NABARD assistance 17 small
HEP projects are ongoing. In addition, there are 22 other
small projects which are also available to the private
sector. The total HEP potential in Bihar is 2696 MW.

P Tender invited for Dagmara DPR Bihar State HEP
Corp has invited tender for preparation of DPR for 3x42
MW Dagmara HEP in Sapaul district, 22.5 km

downstream of Kosi Barrage. (THE HINDUSTAN TIMES
150806, THE FINANCIAL EXPRESS 160806)

Private SHP in MP Madhya Pradesh has decided to
take up SHPs up to 25 MW on its own or in joint venture.
It has exempted SHPs from water tax & open access
duty. Time schedule for completion have been fixed by
the govt: 30 months for SHPs up to 5 MW, 36 months for
10 MW and 40 months for 25 MW. The companies will
be granted permission on BOT basis for a period of 30
years. Free power to the govt would be: 5% (0-5 MW),
8% (5-10 MW) and 10% (10-25 MW). (IANS 020806)

Plans: NHPC The NHPC has taken up the 1000 MW
Pakal Dul and 1020 MW Bersar project in J&K. It is also
preparing the Detailed Project Reports for four projects:
Kiru (430 MW, submitted), Rattle (560 MW), Kawar (320
MW) and Shamnot (370 MW), all in Doda district.

p Patel Eng Patel Engineering Ltd plans to start its
first own HEP (100 MW) in Himachal Pradesh. It would
like to increase to 500 MW in 3-4 years.

p IRCON The IRCON International, of the Indian

Railways, is in talks with the Uttaranchal govt for HEPs.
(THE BUSINESS LINE 050806, 210806, Business Standard 03x06)

Indian role in Nepal’'s HEP Under the confidence-
building measure to clear up the anti-Indian feeling Ind