Chapter 3 Preservation of Water Quality and Water Environment

Tokvo Bay is to reduce the pollution lnad from the
land areas, but countermeasures involving the
dredging of bottom sediment and preserving or
creating tide land and shallows are also important.
However, under the present circumstances where
the population in the basin has reached 26 million
people, about three times that of the pre-war period,
it is extremely difficult to restore water quality to a
level as high as in the 1920, even if the above-
mentioned countermeasures are taken, In the 21st
century, a closer examination into problems such as
pepulation concentration into wrban arcas will be
necessary. Restoring the system for recyeling
resources and waste in the basin and buildding a
bakanced society based on the recycling of material
in the basin will lead 1o a fundamental salution o
the environmental problems.

Pollution Sources at the River Basin
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An important challenge will be to develop energy-
conserving and  effective  waler  treatment
technologies. At present, various technigues are
being studied, developed, and put into practical use
on sites, including a method for cleaning
underground water or soil polluted by chemicals
that employs the decomposing capacity of
microorganisms and plants.

Citizens must iake an interest in preserving the
environment close to them, examine its actual state,
and take proper countermeasures. The environment
af a elver needs loag-term continuous surveys, and
such surveys will be conducive 1o practical
operations  for solving  various  environmental
problems It will be a big challenge for the future to
recover a "stream in spring” where Medaka (killifish)
swim, @15 sung in & children’s seig. in fivers in urban
district=.
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2 Preservation of Water Environment Sayuri Megumi Professar, Dapartment of ]

In order to preserve the waterside and waler
environment, #@ sense ol basin management b';.'
entities that differ a little from those in the past is
requoired, It s essential oo create a water culture
where people. goods, money and information would
circulaie based on a new sense of values, and o
foster those people, se-called "Mizugaki® (water kids),
whose capahilitics are based on  their actual
experience of playing jovfully at the walerside,

It is impossible to continue promoting environmental
preservation projects that are hard to pay off in the
traditionel economic mechanism. such as & project (o
return Japanese crested ibises to the wild, only
through the power of the administration, assuming
the input of tax money.

The functioning of environmental NPOs as
interpreters, so to speak, giving explanations ol the
environment, B important. With o sense of wonder,
that is. the sensitivity to the wonder or threat
refating o the natueal world and human acts, one
can prevent large accidents and come o know the
meaning of "at one's own risk” throuph small danger
experiences and injuries. Then one can come o
think and aet feam the viewpoint of mankind or
living creatures in the natural world,

It is just as difficult 10 restore "Mizugaki® as
Iapanese crested [bises. through temporary, event-
like and artificial measures. 1T the hardware and
ssftware for water - such ss the waterside guality,
quantity and netwoark, colture of associating with
water, wisdom or knowledge of water, social
custams and systems on the rebitionship with water,

Environmantal Dasign, Coflege of Socialogy,
Edopawa Univarsity
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vears, it will take 50 vears o restore “Mizupaki'. It is
also necessary (o change the way of thinking, or
sense of values, giving first priority 9 economic
mechanism in the modern sociely.

From the wviewpoint of basin management, it is
desirable to realize. under the awareness of the
basin communlty by the citizens in the basin the
circulation of resources in the basin and the
circubiition of economic and non-economic valoes
fexchange of expressions of mutual aid and
srratiiude, sech as becal currencies) which have been
fimited under the traditional vertical administrative
struciure, Green procurement o purchase resources
within the basin. even if a little more expensive. and
eommitment to use timbers from  thinning for
building schools and public facilities as semi-public
works will lead o 6 gradosl formation of @ system
where investment in maintenance and management
of furest resources in the vpper river basin and the
areas with hendwater forest at the riverhead is
fviluced and supported by large copsumer eitbes and
LW s,

How ean Japanese, lbsng accustomed to thinking only
about things in Japan and aroumd themselves,
become aware of, think of and take actions on the
world water problema with the Waorld Water Forum
as a start? The environmental NPOs and citizens’
ofganizatbons are faced with diverse and enormous
tasks. These tasks cannet be carried out without
coaperation of basinesses and the administration, bt
they are challenges worth tackling.

a cooperate triangle of public sector, private sactor and NFOs
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Applications Utilizing the
s of Water

Chapter 4

In order to cnsure the sustainable development of mankind under various limitations of resources, it s
necessary to realize o society hased on cicculbition. For that purpose, it s reqguired (o promote science and
technology Tor selving water problems, and o make effective and widespread use of water, a resource based
on natwral eircolotion and with low environmental load when used, while giving consideration to energy

caonservalion and paying attention to ils properiics

It seems, therefore, that the water treatment technology

needs 1o meet the following requirements

':IJ' To b technology with low envirenmental losed;

(2 To ensure that processed or used water can be recycle

(3 To be technology that brings out potential capabilities

of water,

Our eountry, with its limited land area and scaree
resources, is particularly dependent on the

science and treatment technology of water, which is
relatively abundant, inexpensive, and exerts a low
environmental kad when used. It is very important
for Japan to take the lead in developing such science
and technology.

From these points of view, the following four cases
(new wiler reatment, supercritical water, water as
a solvent and water as scenery) are taken up as
examples worth special attention, in respect of
various applications making wse of water properties.

Chapter 4 Various Applications Utilizing the Properties of Water

1 Mew Water Treatment Teunao Watanabs Professor, Graduate School of

of securing  sustainable

the wviewpoint
development of mankind, it seems that water
treatment technology in the 21st century needs (o
meet the following requirements:

From

(1} To be technology with low environmental load; to
move away [rom water treatment techoology
that wses large amounts of chemicals so as to

 promote recycling of water;

) To ensure that processed water can be the object

Enginearing, Tokyo Malropalian University

various capabilities according to the three states

of matter,
Looking al existing water treatment technology,
suspended solids are separated and removed with
precipitation and Glication. As for eollodds and
dissolved substances, their sizes are increased
through chemical reaction by injecting chemicals,
and solid-liquid separation is made in the process of
precipitation. abserption and  fGleration  using
microorganisms and membranes. Harmiul soluble

of recyeling: to make assessment from the substances are separated or made harmless before
viewpoints of risk management and cost microbiological treatment. The remaining saluble
management, and develop water treatmeni substances are finally removed by activated chareoal

technology om the assumption that water is
recyched;

@ To be technolegy that brings out the potential
capabilittes of waler o develop water treatment
technology, with emphasis on the fact that water
can contain many substances and can display

adsorption treatment

However, such water treatment has many problems,
including vast sedimentation ponds, long treatment
times, large amounts of chemicals input, and large
amounts of slidge produced, In order to salve these
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preblems, a water treatment technology uwsing a
strong magnl'[ir ﬁrhl I l::l.lr'l.‘l-_"l'|1.|_[." hl‘.-il:1|1 gtudied az &
promising new water treatment technology,

The characteristic feature of such water treatment
by magnetic separation is that it 15 possible to trea
various waler selutions by physical treatment using
hardly any chemicals. with the use of a small, easy-
toense superconducting magnet that produces a
strong magnetic feld, In addition, as this is
casenlally physienl treatment, the object water will
change little in guality after treatment. As o result,
it will be possible to treat and reuse water of various
qualities.

The future & expected to bring support for the
research and development of such new water
treatment  technologies and industry-academia
cooperation for the development of new measuring
and apalytical equipment. Alsa, the cooperation
among rescarchers in various  disciplines s
indispensahle w the development of technologies for
developing potential capabilities of water. And flor
this purpese, interdisciplinary ressarch arganizations
gre needed.

Treatment of landfill leachale by electrolysis and magnetic separation
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2 Supercritical Water Yoshito Oshima Associate Prolessor, Environmental

The density of water changes continuously and
significantly around its eritical peint (water critical
temperature s 374C and critical pressure is 221
MPa (218 atmospheres)) with a shight change in
pressure, For example, the ability of water as a
solvent to dissolve things (dissolving power) s
closely correlated with water density. 50, even at
the same temperature, 2 slight change in pressure
can eause a raphd change In dissolving power. The
sume applies 1o other physical properties correlated
with density {viscosity, thermal conduetivity, efel,
and in principle, it is possible to widely control
various physical properties of water with only
pressure and temperature as operational factors

Using the supercritical state, the intermediate state
berween gas and liguid, as a field of chemical

The Phase Diagram of water

crilical  bamperaiure
lamperaiure
ToaXT4i:

Sciance Canier, Tha University of Tokya

reaction, it is possible to inerease the rate of
chemical reaction significantly, In addition. as
gupercritical water can dissolve arganic compounds,
it is promising as a new substitule solvent for
conventional organic solvents in  industrially
important erganic syntheses, Waler is a non-toxic,
low-cost salvent found in abundance in nature, and
in an ecxpectedly increasing tendency loward
environment-friendly technobogies, chemical reaction
using supercritical water as a solvenl should be
given attention as one of the basie technologies to
realize low risk and low load on the environment.

Further, most organic substances are decomposed
almost 100% completely to generate carbon dioxide
guickly, within seconds, by the supercrtical water
oxidation, “combustion” in the high-temperature
high-pressure water. This reaction has the following
characteristice (1) reaction rate is wvery high; (2)
because it cin maintain temperature with s own
reaction heat. energy conservation is promising (3)
because of combustion in water, risk  of
uncontrollable temperature increase and explosion is
low and (4) treatment of exhaust gas is ool required
while space saving is promising.

Though it is water, supercritical water manifests
characteristics wfally unlike those of solid, lquid and
gas, as it is in the special environment of high
temperature and high pressure. There remaln
problems yet to be solved toward more practical
technology, but supercritical wiler is altractive
enough and highly promising as one of the basic
technologies for realizing a sustainable sociely.

application of supercritical water to environment-friendly technologies
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3 Water as a Solvent Shii Kobayashi Professar. Graduate School of

In conducting chemical reactipns of organic
compounds, organic solvents such as toluene and
chlarolorim  are gl'-l'lvl'!l':l”_'." veed to dissoelve the
compounds. However, because some  organic
solvenls are harmlul e the human body and the
environment, it is desirable to reduce their uwse as
much a8 possible. In recent years, therelore,
environment-friendly selvents as substitutes lor
orginic solvents have been sought, The most
atteactive of them is water. Water s nob anly non-
toxic and harmless, but also offers the advaniopge of
being much cheaper than ordinary orggnie solvents,
On the other baid, there are |:|I'1I-|:|5|‘:I'I:|5.. Muany
reagents and catalysts react with water and
decompose, and many orFganie compounds  for
reactions are not solubde in water,

Thus, we have procecded with the study of organic
synthesis uwsing Lewis acids as catalysts. and
developed a Lewis acid-surfactant-combined catalyst
(LASCL The LASC can effectively cause Lewis acid
catalysis in water, which has previously beeq
deemed difficull,

When applving a reaction mixfure to centrifugal
separator, organic compounds aggregate in the
lower irl, water s separated in the upper part, and

Lt What mixed wabo: wibh LASEC
Fegi: wharl added roacive subsirale bo lef Soud furbes

Pharmacautical Sciences, The University of Tokyo

LASC is extracted between them, After thal it is
easy o ke out erganic compounds alome. With this
centrifugation method, therefore, it has become
possible, in principle, to develop a reaction process
without using any organic solvents at all. Tt can
safely be said that we have made a step forward
toward the realization of a reaclion process wsing
anly water as a solvent,

However, the siudy of organic synthesis in water
has just started, and there remain many unknowng
amed  mueh e be improved. For example. as
comparcd  with  the conventional Lewis  acid-
catalyzed reactions in erganic salvenis, the reactions
in water are still hmited both in the kinds of
retetions and in available reactive substrates.

At the beginning of the Zlst century, when
cnvironment-friendly  susiminable developmeni s
called for, it is sure that synthesis reaction in water
will grow increasingly important. and [urther
development with  the aid from  industry,
povernment. and academin is desirable,

50 pMm

micrograph of sofufion ol LASC
and reaciie subsirale depersad uncEmwalr
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4 Water as Scenery Mikikeo Ishikawa Prodessor, Departmant af

A beautiful, Bvely picce of scenery that includes
water calms one's mind, In conteagt, 3 deserted, dirt-
drifting, bad-smelling  scene at  the waterside
desolates one's mind. The scenery at the waterside
i just like a mirror reflecting the sense of values of
the people and community living there,

What is created by finding a viopia In waler as
stenery and drawing it close ot hand i=s water in the
garden.

In the mid-19th century, when rapid urbanization
began, people in towns and eities arcund the world
produced wvarious Ingenlous plans o creale
walerside scenery in their towns and cities. In
Euroge, they made it a basle poliey to make the
wilerside a space open to the public when
remodeling thelr old ¢ty centers, In the USAL
based on the concept of park system type urban
infrastruclurs i|!||.p|.‘|.|l.'|.-|r|4_=|1|. ||m3," dl:;ignn_l_m:l
grecnbelts to be preserved and created with water
gystems as the axiz, and created  beautiful
witersides according to plans chat were integeated
with main street plans, One feature common o both
cases above is integrated land use of waterside and
its neighboring areas have been  featured
continuously for more than a century,

Mizumoto Park

Envircnment and Informatian, Keio University

In Japan, the land adjsining w o river i called
riverbank land, In the Edoe ers such land was
owned by the Shogunate govermment, and it was
mandatory to seeure open space there [n the Medi
eri too, space at the waterside was public space,
and free sccess by the peneral public was allowed.
But the old urban plinning law enacted in the 8th
vear of the Taishe era (1919) opened the way for
redevelopment of riverbank land in the densely
populated areas to raise [unds for wreban planning
projects. In the later Showa era (1975 1985)
viverbank kind sales surged dramatically.

The concept of park system  tvpe urban
infrastructure  improvement that  attached
imporiance o the waterside was introduced in
urban planning for protection  against  satural
disasters after the Kanto Great Earthquake of 1923
It was '.1[.|-|:||]|.*|3 nationwide to the wrtr-:liln::m'q'd citbes
and towns in the rebuilding projects after World
War I Based on such an urban planning coneept,
the waterside scenery representing various parts of
Japan, zueh ax Yokohama (Yamashita Parkl Tokyn
(sumida Fark). Sendai {the Hirose HEiver), and
Hiroshima {the Ohta river), have been developed
from the scorched [and.
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The ecenic zone system introduced in the old wrsan
planning law enacted in 1919 was applied o 108
cities before World War IL and such scenic pones
are now the symbaols of their respective cities. Local
waterside scenery [rom older times has been
maintained under this system.

Ii i important that the problems with waterside
scenery in citics sind towns today should be solved
by taking care of land use relations with their
neighboring kind, Urban areas have their own
respective contexts, and their mosaic assemblies
have produced waterside scenery in cities and
LW,

Water is indispensable to human life, and people
have exeried ingenuity in fostering waterside
scenery in their life, though water can ciuse serious

disasters at times. In the garden space created as a
utopia, the concept of waterside space as culture is
condensed.

The 2th century, a period of urbanization through
rapid lechnedogical revolution, has passed, and we
are at the turning point from the tmes of function toe
the times of life, from the times of natiens to the
times ol cities and towns taking care of their own
local culture, For the reinstatement of beawtiful
scenery in the life of citizens thinking and policy-
making that take inte account the land use of
neighboring land in urban areas are essential, They
vary in different localities, and the people and
administration in cach place must exercise wisdom
as they think out specific courses o take, This is a
time that requires us fo clear away (he existing
framework and exercise flexible thinking.

The planning map of annual green belt in Tokyo green-tract-of-land plan
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The 1st meeting of the Subdivision on Resources, May 23, 2001

(1} On the election of chairperson and deputy chairperson

{2} On the rules fer running the Subdivision on Rssources meefings

{3) On making pubc the content of deliberations st the Subdivision on Aesources meatings

(4} On the procedures of examinetions and delibarations &t the Subdivision on Resources maatings
(5} Others

The 2nd meating of the Subdivision on Resources, July 12, 2001

{1} Lecture by Prof. Katumi Musiake, Institute of indwstrial Science, The University of Tokyo
“Water circulation and water resoarcas - from local viewpoinis to global view®

(2} Free discussion

The 3rd meeting of the Subdivision on Resources, November 2, 2001

{1} Lecture by Prof. Tomonon Malswo, Faculty of Regional Development Studies, Toyo Univarsity
"Developrment of water guality problams in water resources”

(2} Free discussion

The 4th meeting of the Subdivision on Resources, February 28, 2002
O priorty Issues in futere deliberations

The 5th meeting of the Subdivision on Resources, September 25, 2002
{1} The state of delibsrations at the Water Aesources Commitiea
(2) Matters 1o be deliberated in the future

The Gth mesting of the Subdivision on Resources, December 19, 2002
{1} On the draft repon
(2} Others
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The 1st meeting of the Water Resources Committes, June 5, 2002
(1) On the procedures of the examinations and deliberations at the mestings of the Water Resources Commities

[2) On the properties and roles of water, by Prol. Teruo Yoshino, Depariment of Chemistry, Division of Matural
Sciences, Inbernational Christian University

(3} Others

The 2nd Meeting of the Water Resources Committes, June 20, 2002
(1) On the supply and demand of water
(DPrediction of water circulalion, by Associate Professor Takan Oki, Resaarch Institute for Humanity and Nature

(ZSupply and demand of water (uneven distribution of water), by Prof. Riota Nakamura, Collegs of Bioresource
Sciences, Nihon University

(2] Qihers

The 3rd meeting of the Water Besources Committes, July 11, 2002
(1) Presarvation of water quality and water enviranment

(UPreservation of water quality, by Prof. Norio Ogura, Graduate School of Agricutiure, Tokyo University of Agriculbure
and Technology
(2 Preservation of water gnvironmant, by Prol. Sayuri Megumi, Departmant of Environmental Design, College of
Sociology, Edogawa Liniversity
(2] Others

The dth meeting of the Water Resources Committes, July 30, 2002

(1) On the various applications making use of water properties
(1ew waler treatment, by Prol, Tsuneo Watanabe, Graduate School of Engineering, Tokyo Metropalitan University
[ZWater a5 a sohwent, by Prof, Shi Kobayashi, Graduate School of Pharmaceutical Sciences, The University of Tokyo
(2) Others

The Sth-meeting of the Water Resources Committes, September 19, 2002
(1) On he various applications making use of water properies
Wailer as scenery, by Prol, Mikiko |shikawa, Depariment of Enwironment and Information, Keio University

{2) Roundup
(3} Oifhers

The &th meeting of the Water Resources Committes, September 25, 2002

(1} On the various applications making uvse of water proparfies
Supercritical walter, by Associate Professor Yoshito Oshima, Environment Science Genter, The Univarsity of Tokyo

2} Dtfuers

: Tth meeting of the Water Resources Committee, Oclober 16, 2002
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