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ABSTRACT

Regarding this question, it should be strongly said that in most cases the answer
is yes. Many of these power plants' problems can be solved, and the national
ORNL laboratories play an important role in this regard. Choosing the right
place for the right design, design and management can lead to further solutions
to these problems. As mentioned earlier, the use of fish ladders, aeration and
flow control in large dams is one such solution. Environmental solutions have
always existed, meaning that activities can be performed to eliminate or
minimize the effects of these projects, or ultimately to compensate for them in
some way. In hydropower projects, work can be done to resolve, alleviate, or
mitigate the problem before it occurs. ORNL experts have been working for over
a decade to effectively evaluate these problems and provide solutions to them.
We are currently assisting the US Department of Energy to, with the help of
industry, present a plan for the technological development of these power
plants in an environmentally friendly manner. Large dams in the Pacific
Northwest have stairways for fish that allow adult free fish to enter the river
from the ocean to spawn young fish. The fish ladder is a classic example of this.
Today, it is found that resident fish in one area also migrate seasonally to spawn
to other areas and therefore need a crossing to cross.
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Introduction

n the state of Oregon, tens of miles per
month migrate to the Kalamat River, and to
this end passages have been erected,
crossing the main river, which is not a
suitable place for spawning. The young fish
are scattered in the river and, after reaching
maturity, cross the dam and return to their
ancestral lands to form a new generation.

In most cases, if the turbines are well
designed, the problem of dragging the fish into

the turbine and crashing the fins, which can
lead to their death, can be solved. To do this, we
can design screens that prevent monthly entry.
Some turbine designs are such that, with proper
space and rotation, they will not be trapped by
the fish.

What is needed here is a standard and suitable
design for the turbines to protect the fish, and
to be considered by all dam builders. During the
operation of the turbine, it can also be operated
in such a way that its adverse effects on the fish
are minimized.
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In this case, it should be noted that the users
of these power plants, when changing the
power required for the generator, prefer to
change the position of the blades instead of
stopping.

Such actions will cause severe disturbances
and more deadly fish will pass through.
However, research shows that if the turbine
operates at close to the maximum possible, it
will not only increase the production efficiency,
but also increase the electricity generation.
Today, more than 10 turbines and generators
are on the line in large dams, such as the one on
the Columbia River.

What is the other solution?

Coutant: There are many examples of meeting
certain criteria. For example, if the dam builder
knows that a swamp habitat will disappear as
the dam begins, it can build another animal
shelter near the site and move the habitat to
another habitat.

Or if the dam builder knows that with the
commencement of the operation, a certain
number of fish die daily, he can build a suitable
breeding ground so that their offspring are not
extinct and the fish balance is not disturbed.

Do disputes and other issues arise?

Mike: When gathering information about the
impact of re-agreements, we found that multi-
purpose dams have the greatest strengths and
weaknesses. The downside is that there have
been discussions about how to use a tank. For
example, the people who used the river to
attack timber and the fishermen were arguing
about the depth of the water.

Owners of recreational areas also had
conflicting interests (on the lake shore) with
those who wanted to protect endangered
species by conserving the forest. In addition,
there is a classic and ongoing debate about
consumption because one group wants to use
water to generate electricity and the other
group says that these dams should be dedicated
to industry and agriculture. Of course, because
water in a hydropower plant is non-
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consumable, it is more in line with
environmental standards.
Coutant: Interestingly, there is also

controversy over the permissible applications
of hydropower plants.

The problem is that in order to control the
flood, it is best to keep the water level at least
as high as possible through the overflows so
that there is room for the inlet to flow through
the overflows, and this is not the case.

Ships use their own boats and are therefore
strongly opposed to a 30-foot drop in water
altitude in the summer. Accordingly, the
authorities have designed this area of standard
law to increase water levels to such an extent
that it can satisfy the views of both groups.

Mike: Another problem is that in some parts of
the United States, Native American rights must
be respected, even if they conflict with the
rights of others. Past events have led the US
government to recognize them as a separate
nation.

They have their own environmental and
fisheries laws, and they have the right to have
enough free fish in their usual fishing grounds
and to have enough water to perform their
religious rites, and to be sure that Has not been
found.

In some areas around Washington, we have
conducted detailed interviews with members of
these tribes so that we can identify the problem
and build the dam facility properly. We also
discuss possible effects and possible solutions.

Coutant: In examining the socio-economic
aspects of a barrier to electricity generation, we
must assess the relative value of environmental
resources in relation to electricity generation. It
has already been said that the value of a
hydropower plant is such that only very large
environmental damage can erode that value.

At present, this hypothesis is disputed and
fewer people believe that the hydropower plant
is safe for fish and wildlife. It should be noted
here that because hydropower plants have
economic benefits, they must bear the costs of
protecting the resources affected by the plant.
Hence, one of the biggest socio-economic
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disputes is over the balance between the value
of environmental resources and hydropower
plants.

How do you value environmental resources?

Coutant: It may seem that pricing a kilo of free
fish on the market is a simple task, but the issue
is more complicated than that. We know the
market price, but what is the indirect value of
this fish? What is the value of a human being
who loves to climb mountains and watch a free
river and fish circulation instead of water
power plants and transmission lines? This is a
problematic appraisal.

People want to pay more for electricity, but
know that there is a community of fish out
there, even if they have not fished or eaten. This
is a value that must be taken into account in the
profit and loss account.

In order to achieve an appropriate process for
determining environmental resources in
hydropower projects, a series of researches is
required. In this case, the statement is
contradictory, because if this valuation is done
in small quantities, the installation of a staircase
system is not justified, but if it is too much, such
a system can be requested.

Are there other specific problems in other parts
of the United States?

Coutant: Water allocation in the Central
California Valley is probably the most difficult
natural resource issue in the world, from which
hydropower plants cannot be separated.

Mike: One example of filling out the
Environmental Impact Statement on the
Mokelumne River Multipurpose Dam project
was that we did for FERC.

Project users were forced to conserve fishery
resources at the bottom of the dam and, in
addition, to release enough water for
consumers downstream so that farmers could
use it to irrigate crops. Recently, fishery
resources have been given more importance
than at the beginning, so we are studying to

Eurasian journal of Chemical, Medicinal and Petroleum Research

redistribute resources so that we can provide
more water without negatively impacting other
consumers. Doing such a thing is difficult. This
is problematic because the value of water varies
for each use, and determining the share of each
will be difficult.

Coutant: The way water is allocated in the
western states is that the sooner anyone gets
up; the more water they will get. This means
that anyone who has earlier requested the
required amount can pump the same amount of
water for irrigation or any other work. Over
time, demand has increased and more water
has been allocated.

Today, new consumers, such as those in the
San Francisco Bay Area, need to get some water
that does not diminish their share of the
population, that is, they have become second-
class consumers. Therefore, in order to meet
the increasing needs, more dams must be built.
Unfortunately, in the original allocation, the
amount of consumption for fish was never
taken into account. Only recently has a
minimum current been established to protect
endangered species.

How many projects are involved in the Pacific
Northwest and California?

Mike: In the Pacific Northwest, we are working
on 17 projects. of these

There are 9 small projects for the Skagit River
Basin, 9 projects for the Nook Sack River Basin,
and one re-permit project for another large
project in the Skagit River.

These small projects, located in the
Washington area, will each generate fifty
megawatts of electricity. In California, we are
evaluating a license for a large project on the
Mokelumne River and a similar project on the
Tvolumne River. We have several projects in
the upper reaches of the Mokelumne River
Basin. In addition, in California we are
responsible for assessing changes in the
management of a large dam on the Tvolumne
River. The project will provide drinking water
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to the city of San Francisco as well as water to
irrigate two of the largest areas of the country.

What types of research do your laboratories
provide to support environmental solutions at
hydropower plants?

Mike: The most important project under
consideration is the study of ways to alleviate
environmental problems for the US Department
of Energy. In this study, we traveled to all parts
of the country and reviewed existing programs
for this purpose to determine which ones
performed well and which ones did not. We also
published self-report findings.

We ask the Ministry of Energy to support us in
improving the standard designs of traps,
baskets and fish traps to help ensure safe
movement of fish up and down. In the 1970s,
Hildebrandt established the Environmental
Hydropower Program at the US Department of
Energy. In the early 1980s, we researched the
situation in the neighborhood, researched the
relationship between fish and habitat, and
carried out projects with the US Department of
Fisheries and Wildlife to destroy fish in
turbines.

We like to do things in the lab and in the

neighborhood. Today, we also do modeling
work. We have now modeled the Chinook's
ecological cycle of free fish based on all
available information.

For example, we determine the effects of
different conditions on monthly migration,
spawning, and egg growth.

Unfortunately, sometimes there are also
insurmountable problems that result from the
multi-purpose nature of the dams.

In this way, for example, some of the solutions
to the disadvantages of fishing for recreational
fishing, which cannot be ignored.

From this we enter a process in which we can
strike a balance by determining the best
combination of multiple applications of the
barrier. Another issue is that I think labs have
unique personal experience in dealing with
multiple issues and goals.
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Can you give a good example of successfully
creating this balance?

Mike: Yes, a good example is the Ohio River
Basin. We were faced with issuing permits for
26 dams along the 500 miles of the river. The
cumulative effects of these projects were that
they drastically reduced the quality of the river
water, especially the oxygen and solution, and
we had to identify the best mix of projects to
protect the environment as well as the dam.

For this purpose, we used a model of models
that simulated the interaction between dams,
and then optimized to maximize power
generation, and protect the oxygen in the river
solution.

We presented our conclusion in the
environmental impact statement, which was
debated in court due to the views of the
Department of Fisheries and Wildlife.

Why did these agencies challenge your views?

Mika: This issue was a political dispute. These
agencies try to politicize the position and do not
present any technical issues.

In this particular case, it would be impossible
to build any hydroelectric power plant if 100%
protection of water quality and fish resources
were desired. However, our analysis, based on
computer modeling, showed that it was
possible to simultaneously protect the
environment to the standards and generate
hydropower. At first, the builders thought that
the conditions presented by us were difficult,
but then they realized that Madara's statements
were the basis of science and technology, and
that the construction of dams was cost-
effective.

Sadly, of the 16 licensed dams, only a few were
rebuilt for economic reasons, not for
environmental reasons, and builders were
unable to sign contracts to sell electricity in the
area.
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What specific studies are you currently
conducting on environmental solutions for
hydropower plants?

Mike: The work we are currently working on
for the US Department of Energy is about a
series of case studies on environmental
resources and the costs of the newest type of
fishing facility. We want to extract the benefits
of fisheries, facilities, and the costs of
implementing these systems. However, studies
conducted in 1992 show many solutions, some
of which have very high cost-benefit ratios and
some of which have very low or even zero or
very high interest rates. These case studies will
show how the best design can be done for each
specific site.

Our other goal in this case study is to
articulate different solutions and to tell which
ones have been successful and which ones have
failed, and the reason for their failure, and in
most cases which system is better. We hope
that our efforts will be prevented from
happening again and that the manufacturers
will not make similar mistakes in the future. In
addition, we will introduce costly methods that
should not be used before conducting local
research.

Who is working with you to determine the cost of
environmental methods?

Mike: The project we are working on for the US
Department of Energy is a joint effort of the
ORNL National Laboratory and the Idaho
National Engineering Laboratory (INEL). One of
our collaborators has worked in the energy
sector on the crossroads for fishing. He is
currently trying to figure out how to value fish
communities. This is a problematic position
because many values are effective in sustaining
a community of fish. Because in addition to the
direct consumption of fish, there are also
indirect cases.

How is an environmental declaration completed
for a hydropower project?

Mike: We usually complete a statement for
each project, but FERC moves to have an impact
assessment done on the entire catchment area.
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Because the large number of hydropower
projects built on the river basin are relatively
small, FERC tends to collect them all and make a
large assessment of the entire catchment area.
In the late 1980s, we conducted one of these
assessments on the Ohio River Basin and, more
recently, on the Nooksack Basin, both of which
are in Washington state.

These general assessments are not only more
cost-effective, but also oblige the government to
assess the collective effects of a number of
hydropower plants on a river basin. To do this,
the interaction of several dams with the
destruction of water quality or the cessation of
free monthly migration must be examined.

What are the worst problems that the builders
and users of the hydropower plant facilities are
facing?

Mike: In this case, the vagueness of the law is
one of the big problems. The law has changed
several times over the past few years. Note that
builders who want to design and build new
dams must submit them to several federal and
state agencies for approval. This will be a
difficult time for builders as they have to deal
with the nightmare of federal and state laws.

Another problem with public costs is the legal
review, which means that costs have to be
considered for the long run (from design to
construction and operation).

This cost is also unclear, as this process may
take 6 to 10 years and may change several
times during this time. In addition, developers
prefer not to do anything about damaging the
environmental effects of dams except in the
final stages of the process. Therefore, it will be
difficult for a dam builder to estimate the
amount of money he has to borrow and pay
interest on.

The third problem is that today;
environmental structures are sensitive to the
builders of hydropower plants. Free fish
populations on the west and east coasts are at
risk, and people are very concerned about this.

Therefore, a lot of pressure is exerted on the
builders by the people who consider the dams’
problematic. Currently, some environmental
associations are working to make some rivers
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subject to federal protection laws and to block
the construction of dams.

Coutant: In some cases, people try to remove
barriers that prevent monthly migration or, by
reducing the flow, block the free migration of
young fish downstream. This effort has led to
the dismantling of a small dam in the Olympic
Peninsula and other dams, such as the Snake
River Dam, which will not be dismantled but
has been forced to create a stream that
resembles a free-flowing river. The cost of
dismantling or performing such repairs is
enormous. Such actions have caused the dam
construction business to become very sensitive.

Do ORNL Laboratories comment on the proposed
dam design for hydropower plants as well?

Mike: It should be noted that some of these
proposed projects should not be built at all
because their location is not suitable. Some of
them have insurmountable problems. For
example, the barrier is in opposition to the
monthly flow or Native American culture. In
these cases, we recommend that FERC not run
the project.

Coutant: It would be unfortunate that a project
that seems appropriate for dam construction
would be halted for any of these reasons. In the
Northwest, for example, there was an empty
fish-dwelling area, which was great for dam
construction, but because it was located in an
area that was considered sacred to native
American tribes, it should not be considered a
problem because it could not be separated from
the culture.

Ifyou have a special explanation, please?

Coutant: In many cases, with relatively little
investment in research, most of the issues
raised can be solved and long-term costs can be
saved. Of course, economists are needed to
study these cases.

In a successful study, manufacturers, device
manufacturers, and researchers need to work
together to develop a standard design for
environmental protection, and by approving
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agreements, encouraging the implementation of
such issues in most cases. Although the
government is investing in such research, the
amount of such investment is small and this
research should be done in collaboration with
government laboratories, dam builders, power
plants, and law enforcement agencies.

Mike: I believe that in order for hydropower
plants to become a major source of energy for
the United States, three needs must be met,
including research and development, education,
and sound legislation.

Progress in all three areas will probably not be
as fast as we think it will be, but it will be in the
right direction.

Construction and operation of small hydropower
plants

The topographic situation of the country in
terms of the existence of the Alborz mountain
range and other scattered mountains, as well as
the existence of large and small rivers with
numerous tributaries has created a suitable

situation for the construction of small
hydroelectric power plants.
The Ministry of Jihad Sazandegi started

studying these power plants in order to
sustainably develop the villages and supply
electricity to remote villages, as well as to use
the potential of wastewater in rural areas. It
was inaugurated and put into operation.

This power plant provides a remote village in
the Kalat Naderi region of Khorasan province,
and although its installation capacity is 65 kW,
it is the first hydroelectric power plant of its
kind designed by Iranian experts. It was
launched and was widely covered in the
domestic and foreign press.

105




2022, Volume 1, Issue 3 y

Conclusion

Jihad-e-Sazandegi started the studies of the
comprehensive plan for identifying small
hydropower potentials in the absence of the
country in 1990.

The identification operation was carried out
on a trust and contract basis with the
participation of jihad organizations of affiliated
regional offices as well as consulting companies
in 20 potential provinces and in accordance
with the agreement of the management and
planning organization. The department of civil
hydrology geology became an economic and
social mechanic.

In addition to this plan and in order to provide
statistics and hydrometric information of
identified stations due to the location of
stations in the country, with the success of the
Management and Planning Organization, 4th
grade hydrometric stations were built, the
statistics of which will be completed by the end
of the blue year 2002.

There have been 280 hydrometric stations on
the rivers of 15 provinces of the country and
every year the daily discharge statistics of these
stations have been compiled in the form of
statistical yearbooks. In this regard, we can
refer to the statistics of the water years 2010-
2011 and 2013-2014
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