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8011 & Water 11 enmowaste manaoement

Past experience of the world tells us that many harmful situations
have been involved in water and soil , as a part of ecosystem's most
important items  , because of lack of information, and it should be

managed under a general national and world envirowaste management
programe.

Since the supply of fresh water is limited and the quality of soil is

very important in the ecosystem and agriculiure as well
point of view, and life without water and soil is impossible, |
Therefore, the questions are that why the problem of water and soil

keep growing? What is endangering our sources? and how can we protect
our water supply and soil quality? what is the cost of management and |
control? and what should be the level of control and the limited of
dosage of pollution? and how can we maximize the social benefits.

as economical .

b

Through an expanded knowledge of enviromental health science
ecology , biology , physics, chemistry, toxicology, zoology, botany,

biotechnology and other relalated sciences, we have to make decision, .
what s serious Hazard, and what is the potential risk of polluticn,
as however the potential health effects of many chemicals , and’
potential lose of many envirowaste, is still unknown, and these data
gaps introduce a measure of uncertainity and the need for risl
management , which is complex , dynamic, immensely , challenging for |
social, political, institutional and economic perspectives.

Hazardous wastes which have leached out of land fills animal wastes
fertilizer, herbicides , industrial waste agricultural chemicals ,
sewage and human corganic wastes are the sources of pollution of water,
and scme of them is also sources for pollution of so0il as well as |

some other sources faor ercsion of soil which will affect the !
fertility of soil, and other aspects of ecosystem.

Irrigation is a very wuseful technique to use the ground watez%
sources today the American southwest is the most heavily irrigated
area in the world, but heavily irrigation may destroy the land by salt .
seepage and wipe out societies that grow up around the man made casis.

The management tools for water and soil management as well as anv
other envirowaste management is relatively risk analysis, cosz@
benefit analysis, and risk management , which as a result shoulc
minimizing the envirowaste cost and maximizing the social benefits.
The decision point is where the curve of total cost of contro’,
and poliutien it in a minimum level and in fact +the proper use o
enviromental resources 1is more a matter of econcomics than morals.

In general the cost of envirowate can be measured as threee item: .
which are the loss of resources, cost of pollution, abatement an:.
cantrol and cost of loss of human 1llife and of poor health, and the
guestion is that who should pay for it? and how can it be financed?

References: Envirowaste Managzement Institute Of America
Reference subjects
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Soill& water in Eﬁ?irbwaste management -

By Khosrow Saee
'Mahaging director of Sakht Va Arzeh Sanaye Co.
B.S In Industrial Engineering

gtudent of Envirowaste management Institute Of America

Introduction:

Past experiences through the world, tells us that because of lack eof
information and knowledge harmful situaticn has been involved in our
environment especially in important jtems as water and soil. The
envirowaste management is now developing to a recongized science, which
through an expanded knowledge of environmental hezlth sciences, ecology
physics, chemistry, toxicology, humand physiology, biology, biotechnology,
zoclogy, botany, and food science, should provide the envirowaste
management policy. Hereinafter vou will find some aspects of water and
soil enviromental problems, and the envirowaste management decision tools.
Water and soil pollution:

Vost of the earth’s water is salt water and less than one percent of
all water in earth 1is useable water 1in lakes, rivers, underground
aquifers, so the supply of fresh water 1is limited but life is not
possible without 1it. Natural water contains not only chemically pure
water (H20) but dissolved gases, and solids and many living organizm.
S0 rather than discuss deviation from standard, bonstituents, scientists
describe water as polluted if it is noi suitable for an intended use.
Concern over the quality and quantity of surface and ground waters,
supplies is a function of geography as well as the effects of soil which
due to human activity, and various natural processes c¢an cause pollution
to the soil and water sources.

Today the American southwest is the most heavily irrigated area, in the
world transforming a desert into a veritable garden of Eden. But the omen
is that haevily irrigation may destroy the land by salt seepage , and
+his is not an academic point, for examnple, the 1400 mile Colorado river
which is the life blood of 17 million people and has made American westerm
desert bloom, but this magnificient river is being slowly poisoned as it’s
water become more and more saline which comes from contact with the
very saline. Western soil and salty mineral springs and by salt

Reference: Envirowaste Management Insitute subject references
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concentration, which is caused by evaporation and the increase use of
the river in seven states it serves on the other hand, a general
accounting office study, in America finds that more tham 50% of the
irrigation water is wasted as water is evaporated out of irrigation canals
at a rate sometimes as high as 50% and many large scale irrigation use
the system of spraying water into air, instead of dripirrigation to save
water.

Another tragedy in the countries using high irrigation is that it is using
up waters that is vitally needed for future generations y for example
three vyears ago times reported that the Ogallala aquifiers the vast
underground reserviors of water that transformed much of the great
plains into one of the richest agricultural areas of the world is Theing
sucked dry , and a report by Beston engineering firm estimates that
by the year 2020 some 2.1 million acres of irrigated land will dry in this
area.

Considering the above mentioned, in respect £¢ environemtal waste
management, the main questions are why the problem of water and soil keep
growing? What is endangering our sources? How can we protect our water
and soil quality and gquantity? What is the cost of management and control?
what should be the level of control and the limitation of dosage of
pollution? and How can we maximize the social benefits while minimizing
the cost of envirowaste.

Hazardous waters which have leached out of land fills animals wastes,
fertilizer, herbicides, industrial waste agricultural chemicals, sewage
and human organic waste are the sources of pollution of water and always

through polluted soil, and the most important of them can be each of the

followings:

1. Toxicity
Toxic and heavy metals can act as metabolic or respiratory blocks,
in many organizms.

2. Deoxigenation
Which is due to biological process of organic materials. which reduces

the available oxygen for other organizms which is almost under control
by B.C.D factor.

3. Salinity
Whereas some organism can tolerate a certain range of salt

concentration but it should be considered as a pollutant, to fresh
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10.

11.

water,ﬂroganizms.

Acidity

At a PH level of below .0 all vertebrates most invertebrates
and many microorganisms, are eliminated.

Turbidity

Cuting down light transmitance enough to inhibite photosynthesis
of both macro and microscopic water plants.

Phusphoraus

Too much or too little is bad. Too iittle phosphorous results
in very low productivity of aguatic systems, and toc much leads to
population explosions of plants and micro organism. and this may cause
shortage of nutrients and exygen in water sources , as a result of
population explosion of some species of algae.

Detergents

Which the most important effect of it 1s because of phasphoraus
problem.

Agricultural runoff

We are adding fertilization of farmlands, which 10-25% is almost
leaching away into surface runoff , before the plants are able to use
it, and this represent a lose to the farmer and a burden to aquatic
ecosvstem, because of phosphorous contain.
The other agricultural spurces of phosphorous is animal waste ,
agricultural chemicals which always contain toxic chemicals, and can
affect our surface and ground waters.
Organic waste
However , sever pollution from organic matters, occures in natural
situation, or due to man's misuse of his environment by the release
of untreated human and animal wastes and sone industrial processing
plants, which organic waste has through our most recorded history,
typhoid epidemics , mere common place of centuries.

Industrial discharges and damping of industrial waste which covering

a range of pollution as radicactive isotopes poisons, pesticides,

heat pollution and etc.

Biological pollution

Biological pollution causes disturbance to an ecosvstem by directly
influencing the relationship between component species population.
There are also other sources of pollution as certain disinfectants
used to purify water which can create potentially hazardous

by-products as a zood example is chlorine which can reach with
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natural and man made chemicals, in water to treate some toxic
materils. Also there is the risk of pollution, in water distributing
system, in pipes and conduits. Acid rain as the other source of
pollution is now very serious problem for water and scil.
Considering the above mentioned the envirowaste managment should be
shared in g local, national , and international programne, to arrange a
control system for serious hazards and we should also consider <that
the proper use of environmental resources is more a matter of economics
than the morals, and also however, the potential heaith effect of many
chemicals, are unknewn, and these data gaps introduce a measure
of uncertainty into nearly all discussions of the adverse effectg
of environmental polluticns. Therefore the management of these
risks 1is conmplex dynamic, and immensely challenging frem social,
political, institutional and economic perspectives, and should take
the cpportunity, to integrate environemtal policies that allowing for
mutual achievement of the respective goals of the agricultural, social
environmental, and industrial community, safe and afforedable food

)

a prosperous agricultural and industrial sector » a8 well as stable

productive ecosvsten.

Using the envirowaste management procedures as a tool for soil and water
management
As an envirowaste management, we should first, answer to a very important
questions, as "what’s a serious hazard ?" In answer to  this question
scientists almost considering the risks as following category:
A. Relatively high-rigk ecological problems:
- Habitant alternative and destruction
(soil erosion, deforestation etc. |
- Species extinction and overall loss of biological diversity.
- Stratospheric ozone depletion
- Global climate change
(Green house warming)
B. Relatively high-risk to human health
As  pollutant in drinking water ocutdoor air pollution ) workers
exposure to chemicals in industries.

C. Relatively medium risk ecological problems

- Herbicides and pesticides

Follution of surface water
- Acid depositicn (Acid rain etec.)

- Airborne toxic substances
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Relatively low risk ecological problems with very restricted range.
01l spilis

Acid runcff to surface waters

Termal pollution

underground water pollution.

However, some of the philosophical thoughts being expressed for

envirowaste management is as followings:

1.

(R

Cost vs benefit analysis, which is also of <considerable value in
determining whether pollution control should be undertaken and if so,
which control methods should be used 1in general. The cost of
pollution can be measured in three ways. First,

we can measure the
loss of resources through unnecessary wasteful exploitation, as
for example,the destruction of fish through the pollution of rivers.
Second we can measure the cost of pollution abatement, and control,
like the charger we may pass on to the people by taxes buyers for
some kinds of soil and water projects.Third, we can measure the
cost of loss of human life and of pcor health. As for example
the relationship of water pollution to many health problems. However
the social including economic costs of pollution are confusing
because thev are not usually explicit, and modern industrial
socities do not normally include in their production costs the
spewing of effluents inte the air or the overloading of the land
with solid waste. In this manner, ther pass a hidden and heavy
cost  to the compunity.

In general the afflvuent countries can afford the luxury of
restraints or prohibitions on the use of powerful welfare,
Developing countries on the other hand , or underground waters,
migcht rightly accord mere ilmportance to the well-being of their
human pepulation than that if their countries birds, population S0
it is wunreasonable to expect that different countries should have
common attitudes to environmenial gprotecticn. However , in cost
vs benefit analvsis we should consider this points.

Risk characterization and risk assesement

It means that decision makers ultimately must relay an jundgement:
Does the weight of the scientific evidence justify a regulatury
decision or not?

Comparative risk analysis by mother, unborned baby, tamily, friends
and government is also a very important step to evaluate the risk

of alternabives.
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4. Risk reduction, or waste reduction and minimization the cost  of
waste is the {irst step as a growing hnnnlnr nian wnsle recveling
sources consuming reduction, and other measures are becoming more
and more popular. For example , the pollution of underground water
is based on many factors as the soil materinal, deeps and distances
of underground water table quality and quantity of pollution, which
after & risk assesement we may find some prohibitions and contrel
costs are not necessary and some of the others are vitnl.

5. Risk management, as the final decision making process, will let
to make a falr decision for any problem, to minimize costs and

maximize benefits.

In this analysis twe lists would provide the raw material for a
rational setting of pollution standars, in ope all the changes

necessary to bering about a <given alternation in the subject of

control, and in the other all consequenaces that result from this

alternation, If the items in each list could bhe assigned realistic

quantitative values, {and we will assume for the moment that this is
pessible) the lists would represent two broad catecgories of costs. The

first will be «called the <c¢ost of control, although the second is

clearly a list of the benefits, of centrol, which we can call it %
costs of pollution since it represents the henefits foregone in the
absence of control and we will have the chart A and il we draw the

chart of total cost of pollution and cost of contrel, we will have the

chart B, which indicates point as the minimum cosi decision point.,
I
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However, the = pollution is a by-product of living, for example

construction of a dam will affect the ecological system but they are

essential for previding energy and water for irrigation this being so,

the genuine questions are how much pollution and other disturbances

of the environmet shall we indulge in? but there is also another guestion,
who should pay for environmental pollution? It is chvious that peonle look

at the world from different view points reflecting different value

systems, and often what becomes, the prevailing view of what is right is
determined by the relative power of the definers. But when somebody

pollutes environment and somebody has tc clean it up, the clean up is

added to the national product, and the pollution is not subtracted and

this makes for bad book keeping, therefore, a svstem of payment of

pollution cost by the related sources is very helpful and logical.
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