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1. INTRODUCTORY REMARKS

As the era in which we confront the issues of water (resources), the 21st Century is,
in other words, also the time for us to develop our know-how in the Sustainable
Development of global environmental resources. However, in contrast ‘to other
non-renewable resources, the processes of water recycling and re-use all too often
severely lack proper risk management principles. As evident in the many recent
water-related emergencies (floods, droughts, etc.) resulting from global warming and
other causes, it is imperative for us to act now to deal with the issues (including impacts
on food production et al) threatening Man’s very survival.

While these issues are of grave import on the continents, they are and have been of
perennial concern in island communities. Today, 1 will introduce an example of
integrated development and usage of island water resources through a case study of
Okinawa Prefecture.

The (supply & demand plans and project) development of Okinawa Prefecture’s
water resources has come through three consecutive (10-year) development and
promotion plans.  While these have contributed greatly to underlying basic
infrastructure and industrial development, the benefits are yet inadequate.  As such, the
new national program starting this fiscal year (2002) outlines new promotion and
development measures that position energy and water resources as integral to securing
- foundations for economic self-sufficiency and stable social environments.

At this point, to provide an introductory understandmo of conditions in Okinawa
today, I will outline the strategies and water resources problems that face our island
communities. (REF: PowerPoint Slide #2)

e Basic Precepts: Peace, Comfort, Vigor
e GOALS: '
» Sustainable Development for Self-Sufficiency: Open Contact with the
World, Establishment as a Hub of (Asia-Pacific) Cooperation
» Communicating Regional Aspects in tune with 21" C Trends and Currents:
Participatory Planning, Responsibility vs. Choice, Stationary vs.
Mobility/Interaction
»~ Balancing Nature and Man’s Habitats; Conservation & Preservation:
Providing for the Talent and Skills Diversity to Support Sustainable
Development
» Developing Stable Logistics/Transport, IT, Energy and Water Resource
Capabilities to Support Social Infrastructure and the Economy.

Next, I would like to consider the issues of water and water resources within the
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context of Okinawa’s natural environment, that of an island prefecture at the
southernmost end of the Japanese Archipelago, as a lead-in to the potentlal for
geotechnology solutions. ‘

e Unique Characteristics of the Southwest Islands (Ryukyu Archipelago): 4
Controlling Factors (Climate, oceanic properties, and geophysical factors)
Natural Disasters, Environmental & Pollution Strategies: Issues and Countermeasures
e Long Term Water Supply Strategies for Okinawa Prefecture:

» Fundamental Concepts and the Evolution of Water Conservatlon

> Water Supply Strategies and Policies of Resource Development

> Rethinking Water Usage/Supply Systems

» . Drought Controls and Measures Taken at Source (Water sources are

recharged by the forest! Community Support Essential!)

. Okinawa’s Strategies as an Archipelago with Remote Islands: Case Studies of
vaerse Water Resource Usage ~

e Building Dams on Small, Remote Islands, Undervround Dams for Agricultural
and Residential Water

e Alternate water sources:

g Springs, Small Scale Waterworks, Rainwater, Wells, Groundwater

> Redevelopment .and Use of Idle Water Sources; Development of
Seawater Desalination Plants

» Recycling and Treating Sewage and Wastewater

2. REGIONAL STRATEGIES FOR THE OKINAWA ISLAND GROUP

Okinawa’s strategies for economic self-sufficiency in the 21st Century are based
on interaction and interaction with those parts of the Asia-Pacific region within a
3,000-kilometer radius of these islands. (REF: Power Point 3)

The national government followed the 1st Okinawa Promotion and Development
Plan (1972-1981) and the 2nd Okinawa Promotion and Development Plan (1982-1991),
with a 3rd Okinawa Promotion and Development Plan (1992-2001). A comprehensive
review of these plans was compiled (May, 2002) which summarized Okinawa’s current
level of development and its remaining issues, as well as its potentials. These findings
were incorporated into the new development program for Okinawa.

Presented here (Figure 1) for reference are the guiding policies of the promotion and
development programs as well as Okinawa Prefecture’s environmental management
program as examples of the methods of pursuing sustainable development in island
environments. Also, to introduce the concepts underlying Okinawa’s future plans,
here are: a) Okinawa’s socio-economic issues and conditions, the trends of the day,
Okinawa’s unique aspects, and the perspectives on which Okinawa’s vision of the future
is based; b) in pursuit of development, providing the fundamentals that allow
sustainable development, such as a vigorous industrial base, greater exchange and
cooperation with the Asia Pacific region, balance between the natural environment and
Man’s habitats, a healthy, orderly society, the nurture of diverse talents and skills, and
invigoration of the remote and isolated areas, and, c) adopting development and
promotion measures for each island region; developing support systems and taking
special action to advance these development and promotion measures; giving full play
to Okinawa’s characteristics; overcoming disadvantages; requesting the National
Government provide special support measures for improvement of military base issues

—318—



and other problems. In this light, in July of 2002, the Cabinet Office promulgated the
Okinawa Development and Promotion Plan with its four sections of (1) General
Remarks, (2) Basic Direction for Development and Promotion, (3) Development and
Promotion Measures, and (4) Development and Promotion Measures by Region.

3. UNIQUE ASPECTS OF OKINAWA’S NATURAL ENVIRONMENT

Among the island communities of the Asia-Pacific, the Southwest Islands, a k.a.
the Ryukyu Archipelago, have a unique position in terms of island studies perspectives.
1 have summarized below, some of the unique environmental aspects, and methods and
technologies of community development.

The four facets having with the greatest impact on natural conditions i n the Ryukyu
Archipelago are:

1) latitude (sub-tropical);

2) aberrant weather patterns (typhoons, tropical depressions);

3) ocean currents (the Black Current, warm water flows); and

4) the Chinese mainland (the Eurasia continent).

The world has numerous island communities, each with its own unique aspects.
Okinawa is notable for characteristics unique from other areas of Southeast Asia, or the
island nations of the South Pacific. (REF: Power Point 4)

Okinawa Prefecture consists of some 160 small islands (40 of which are 1nhab1ted)
scattered across a broad expanse of the East China Sea and the Pacific Ocean. They
reach 1,000 kilometers east to west, 400 north to south.

The ancient connection between the Ryukyu Archipelago and the continent is
evident not only in the geology and landscape, but in anthropological, ethnic and
biological aspects. (Figure 2) (REF: Power Point 5)

The mission of civil engineers is securing happiness and the greater Uood of
mankind. This can only be achieved through deep understanding of, and dialogue with
nature. Project implementation, from planning to maintenance, must be based on
comprehensive understanding and evaluation of natural phenomena, while always
focusing on safety, disaster prevention, health and security. At the same time,
continual progress is essential to conservation of land and the natural environment, and
protection of our living environment.

At this point, for reference, 1 will explain the phenomenon of natural disasters.
First, the principle guiding disaster prevention is full consideration of the interaction
between natural phenomena and human activities: how they interact determines the
potential for disasters. I will clarify how knowing the (both direct and indirect) causes
of aberrant weather patterns, et al, is useful in evaluating disaster prevention and -
recovery methods. Additionally, the potential to avert disaster is determined by the
involvement of the ordinary citizen, government authorities, and disaster control experts.
When the various natural forces are input into a black box of local factors, we see that
various types and scopes of disasters appear as the output.  (Figures 3 - 4)

Next, as an example of the regional advantages and disadvantages to Okinawa
Prefecture, 1 will introduce the movements of last month’s Typhoon No. 16. 1In a
typical year with the usual typhoon paths, the Ryukyu Archipelago is in the midst of the
Typhoon Corridor.  Around June, typhoons move off the north coast of Taiwan, before
heading for the Chinese mainland. Later months are marked by a more easterly path
which leads northward to Kyushu, Shikoku and the main island of Honshu, while come

October, the path starts far east of the Ryukyus and moves due north. In recent years,

>
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these usual paths have given way. to irregular pathways (Figure 5), reportedly due to
changes in the global environment (changes in the ocean current patterns). These
bring droughts or other natural disasters to Okinawa Prefecture. These disasters
include heavy rainfalls (Note: water resources — the rains also have the benefit of
bringing water) for which prediction and countermeasures are a problem of growing
difficulty. Okinawa Prefecture has overcome its -cruel destiny replete with natural
disasters (heavy rain or low rainfall/water rationing) that are brought about by its island
environment. It takes advantage of its geographical location, as well as its history of
friendship and exchange with the southern reaches and the world, to achieve
self-sustained development (international exchange; technology transfer to other
subtropical island regions).

Incidentally, Typhoon 16 was a strong typhoon, remained stationary for an

extended period, and marked historic highs-for wind velocities and total precipitation.
(REF: Power Point 7)

4. RELATIONSHIP  OF GLOBAL ENVIRONMENTAL  ISSUES . WITH
GEOTECHNOLOGY .

First, to provide an awareness of environmental science and environmental
engineering, I will present the (1987) proposals of the Science Council of Japan on the
relationship of Environmental Science, a comprehensive interdisciplinary field of study,
and Environmental Engineering, a practical science. (Figure 6)

Next, let us look at two systems to serve as references in considering global
environmental issues (Figure 7 & 8). The first figure categorizes environmental
problems into those of natural causes and human causes. The second figure looks at
global environmental issues as a problem for geotechnology

Next, 1 will briefly go over the role of Oeotechmcal enomeermg in island
environments. In 1981, Sembenelli and Ueshita defined Geotechnical Engineering as
a prospective, comprehensive and interdisciplinary approach to environmental issues as
opposed to the conventional Soil Mechanics/Soil Engineering which are academic,
technical and symptomatic approaches (Figure 9). Environmental geotechnical
engineering sessions were early recognized in international conferences. The
discipline covers the atmosphere, hydrosphere, geosphere, biosphere, and the
microbiosphere, as summarized in the diagram (REF: Power Point 8 9).  In April 2000,
the Science Council of Japan Specialized Field Liaison Committee suggested
Geotechnical and Geoenvironmental Engineering as a new field of study that
incorporates a broader scope of phenomena to meet the needs of the 21 Century.
Based on this trend, I have proposed and promoted the application of Insular
Environmental Geotechnical Engineering that links civil engineering, environmental

engineering, and geotechnical engineering with island studies. (REF: Power Point 10-
12)

5. AN OVERVIEW OF WATER RESOURCE ISSUES IN OKINAWA

o Concept of the Hydrological Cycle in an Island Environment, and Water Uses in
Hawaii and Okinawa
Water resource is one of the most important natural resource of a nation. In
Okinawa, the lack of water resources has impeded industrial growth. Since the
postwar U.S. military plan in 1962, there has been over 30 water supply and demand
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studies and plans for Okinawa. The island’s water issues must be understood in
connection with the island community, meteorology, hydrology, and geology. 1t is also
important to understand the relationship between water volume, quality, and flow, as
well as the north-south conflict between the water sources versus the (urban) water
consumers in Okinawa. (Figure 10)

I have joined with others in bilateral water issués and resource studies conducted
between Hawaii and Okinawa. The findings have been published in “Island Regions’
Water Resource lssues and Prospects”, covering the differences between Hawaii’s
natural underground dams and Okinawa’s surface dams and manmade underground
dams, as well as water sources, volume and quality (REF: Power Point Slides 13-16).

Next, 1 will discuss systems of water usage and water resource development
vis-a-vis consumption, in Okinawa Prefecture. 1 will outlme this using a figure to
show the water resource development projects under the 3™ Okinawa Development and
Promotion Plan as well as the Long Term Water Supply Draft Proposal (2002-2003).
(REF:  Power Point slides 19-26) Figure 11 shows how water demand for daily use is
projected; Figure 12 summarizes the rivers and surface water tapping facilities in
Okinawa, and Figure 13 details the Water Source Fund projects and the submarine water
transmission pipes.

The following recommendations are made on Okinawa Prefecture’s long-term
water supply and demand plan:

(N Develop water resources such as rivers, dams, groundwater, and seawater

desalination

2) Diversify water sources (rainwater, recycled water) that can be diverted

among different uses

(3) Promote a water-conservation conscious society; streamline water use

(4) Measures at the water source, including the Water Source Fund and various

forms of exchange and cooperation between the water source areas and
consumption areas.

In addition, there is a requirement for follow-ups to the plan. (The national dams
in northern Okinawa offer a good example of follow-up in development, use and
management.) ‘

6. APPENDIX
I will introduce the diverse water sources and water resource development and

usages via pictures and charts. (REF: Power Point Slides 27- 38)

e  Small scale dams for small islands

e  Springs, wells, and small-scale waterworks: uses and sanitation issues

»  Rainwater tanks in individual homes and apartment complexes: equipment, water
quality issues :

e  Merits of seawater desalination in remote islands: abundant seawater, plant
construction period, area, ease of feeding water

e  Underground dams (Miyako, Itoman area, remote islands): Pollution and threat
of cave-in’s

e  Sewage and wastewater treatment and recycling: offices, hotels, resort facilities,
water used by public facilities of all types; Ecology and Amenities (The Ota

Riverfront project, Aqua Park, et al); Agricultural and Industrial Water Use (Figure
14)
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7. CONCLUSION :
Key Words: Island Studies, Environmental Engineering, Practical Bio-engineering,
disaster, disaster prevention '

SUSTAINABLE DEVELOPMENT
Think Globally. Act Locally

The 3R’s:  Reduce, Reuse, and Recycle
Create, Sustain, Renew
Accolades to Civil and Environmental Engineering!!, Act Locally!
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Recognition to environmental geotechnics vs. conventional geotechnical engineering
(Sembenelli and Ueshita, 1981) .

Conventional Geotechnical Engineering "~ Environmental Geotechnics

1) Solution for accidental problems/hazards Predictable/forecasting engineering to protect environment
: © impact :
2) Limited to special cases and responsibility ~ Comprehensive, interdisciplinary based on soi) mechanics,
. soil engineering rock €ngineering, engineering geology,
groundwater engineering etc.

3) Academic, theoretical contribution Engineering, practical contribution to regional geotechnical
. problems. Ultimates comprehensive responsibility

4) Contribution to local, limited field Fositive contribution to environment impact assessment and
: control at initial regional development project

Figure 9:  Soil Mechanics/Soil Engineering vs. Environmental Geotechnical Engineering
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Figure 12:

Dams and Pump Stations in Okinawa
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Figure 13:

Projects at the Water Sourcc and Water Transmission to Remote Islands




SroEEd

<
o,

f"

ST IR

AmBoEBRA ] ADRBEORE 1B

|
5 ,
# (J;D——m R ERIK
p| < REAHE oy e |- BRIk
& ' CGEEAK - Pl Ak
» | | ImmkE
% _
AtAEE LT
A &
N -
5
o
=
BRI S 70—
THREBRE ST | FAEBR GElz®)

Retreat facility

LEL -
BB BEAE

Mukue river

BREST
Rk

%ﬁmrﬁwnéaﬁﬁ

Figure 14: Reusing Treated Sewage and Wastewater

—328—



OVERVIEW:

Water Resource Issues
of Island Communities

Case Study of
Sustainable Development In Okinawa Prefecture

VREAwa » AY TH LARS G VT RN SEAS

Sources Oktnawa Prelectural Government, H Kakazu

Hosei UEHARA
Director, Uehara Geotec Research Center

Mavnotn Sanpchidocal Uahara

Introduction

» The 3rd Promotion & Development Plan (~2002) and
(he New Okinawa Promotion & Development Plan (2002~)
+ Key Concepts: Peace, Comfort. and Vigor
* Goals: Sustainable development for self-sufTiciency
Hub of Asia-Pacific cooperation
*» 21 Century Trends and Currents
* Development of logistic & transport systems, IT, energy,
waler resources

Remarks

« Environmental Geotechnology
+ Okinawa Prefecturc’s Long Term Plan for Water Supplies & Demand
+ Diverse Water Utilization Methods

Kevnate SoeechiHesel Liehara
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Basic Direction for R
Okinawa Regional e

Development
(PROPOSAL)

Promote exchange
within a 3,000 km
radius of Okinawa,
with the Asia-
Pacific region.

Source: Okinawa Prefecture

Keynote Speechiosel Uehara

Inland Regions:
Islands of the South & SW Pacific

Meclanesia
AP BUT

Source: Oceanic Culture Museum,
Ocean Exposition C ative Park Manag t Foundati

L Keynote SpeechiHosel Uehana
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Japan and the Ryukyu Archipelago

LThe Southwest Islands & Geological History T

=
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 Ogasawara
Isfands
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1
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whE l Tmzan

140

(Source: Old Geography of Ryukyu islands / Kisaki Oshiro,1977)
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| Usual Typhoon Paths by Month |

Typhoon Paths
and Rainfall =

Typhoon Paths, 1998

(As of Sep. 30, 1998)

SENARSERE
(133G 0A0BIAE)

120 130 uo
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£y

{Source: Japenese Geotechnical Society, “What is Environmental Geotechnology?”, 1984

The Scope of Environmental Geotechnolo
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Environmental
Geotechnology
in Okinawa

Lithosphere

Ground Contamination

Verious Hazards
dus to
Constructions

Chemistry !
Physicochemical of
Ground

-

|

Enviro:mental
Beotechnobgy

\ Related / Applied
Sciences
Sol [

i
: ination of Env
Examinabon of ;
omsarvanon
Observabon
Examnation of
Waler Quahty Exsminahon of

Sol Construction,

| Hydrosphere I |Geomicrobiosphere]

‘What is Envil 1 G hno '(Japanese G hnical Society. 1994)
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Environmental Geotechnology on
Okinawa

1) Island Weather, sea, tidal plain,

Surroundings latitude/longitude

2) Inland Area size, topography, geology, soil,

conditions water systems, flora & fauna,
ecosystem, etc.

3) Human Population, settlements, history,

activities culture, agriculture, wastes, etc.

4) Artificial Developrnent, construction, facilities,

reformation wastes, etc.

5) Imbalances Changes in landforms, coast, water

of island nature |systems and ecosystems, public
nuisance, etc.

6) Insular Island capacities, land usage, water
characteristics resources development, conservation
and measures and preservation of the natural

environment, disaster prevention, safety
and amenities, etc.

Environmental Factors to be Studied

Keynote SpeeghiHosel Uehara
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Environmental Geotechnology on Okinawa ‘

Geotechnical Engineering on the Islands

Environmental Factors on Islands Geotechnical Subjects

1) Latitudeongitude, Temperature, * Effects of Climates onto the Soil (Genesis)
Humidity, Sunshine, Precipitation,
Evaporation, Water Temperature, * Effects of sland Topography and Geology

Salt etc. on the Soil Evalution
2) Area, Topography, Geology, Soil, * Soil Map and Classifications (Sub-Tropical Projection-
Water System, Ecology, Soils)

Underground Resources efc.  « Geqingical and Geotechnical Problems,

Ground water
3) Residences, Livings, Primary, ~ * Earth Materials and Foundation Problems
Secondary, and Tertiary for Structures and Facilties (lslands
Industries etc. Capacity)

Requilations / Contre
4) Development, Agriculture, * Measures for Planning, Designing, and Countermesures
Reclamation and Residential Lot~ Performance of Public Works, and
Development, Industries, etc. Observation Data—Analysis —Method—
Observation

The Role of Geotechnology in
Insular Regions

1. Construction and disaster control (soil erosion,
landslides, cave-in's, etc.)

2. Land development and soil erosion into rivers and
oceans

3. Land reclamation and environmental and fisheries
concerns

4. Problems associated with water resource development

5. Waste disposal and environmental concerns

6. Construction vs. historical/cultural assets

7. Other environmental issues; reuse, recycling, and use

of underground space

B ' . Keynote SpeechiHosel Uehara
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island-Water-

Environment

ISLANDS

QUANTITY

HYDROSPHERE mp FLOW ' QUALITY ¢—-ATMOSPHERE

WATER-POTENTIAL

LITHOSPHERI?/ GEOSPHERE
Demand ‘ Supply

DEVELOPMENT

/\

-~
QUANTITY / QUALITY CONSUMPTION DAM- SITE
Urban Water RAIN | GROUNDWATER Rural Water
Problems Problems
DRAINAGE
RECYCLE

SAFETY / DISASTER PREVENTION
WATER FRONT sy AMENITY = WATER ENVIRONMENT
: QuALITY

Heynote Speech/Hasei Uehara

Insular Water Resources and

Strategies in Okinawa

PRORLEMS OF GROUNDWATER QUALITY
IN INSULAR ENVIRONMENTS

PROCEEDINGS OF MIVAKOJIMA SYMPOSIUM
TECHNOLOGIES AND STRATEGIES ON ISLAND WATER RESOURCES
USED IN OKINAWA

Water

Second Symposium on FlawaillOkinawa Water Resources

on (SHOWR )

hold ™
Fourlh WARC Conlerence
Appropriate Technologles and lssuss

for Water Resources Management on
Tropicat Islands in the Asla/Pacific Ragion

Siniverstly of Hawstt st Manta

AWATCR R WK RENLARCIECE NTEIL
0 coaperion s b the
UNTVEHNITY OF THE RVUR YN
and ORINAMAN PREFECITRE
Riuens, Inpan

University of the Ryukyus
Miyako Municgal Association
and

University of Hawaii at Manoa
Water Resources Research Center
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Source: N. Miwa, “Prospects for Island Water Environments™ 1,990-10, Hirugisha
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Source: N. Miwa, “Prospects for Island Water Enviromments™ 1,990-10, Hirugisha

Feteeces: 1. Miwa, et al; Water and Survival in an Island Environment(1988)
2. Hawaii Water Resources Regional Study(1975)
3. Young; Water Quality, SHOWR(1987)
4. State of Hawaii; Data Book(1985)
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How Groundwater Works

il |
LRI

o

7

i N\
% Waler moving through

porous lava rock
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fresh wé%er lens aeeemaa {ne fresh water

Srount water level - 7 -
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. . sea fevel
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Comparison of Water Usage in

Okinawa and Rest of Japan

G industrial [ Agricutural {v

L3 Residentia

20% 40% 60X 1007

| 2222222

Source: Ministry of Land, Infrastructure and Transport, Water Resources Bureau,
“Water Resources of Japan”, 2001

Keynote Speechilosel Ueham

Water Usage

-} Household use

Residential

Non-Industrial

Urban

Used for businesses, tourism,
Activities |9

military bases, etc.

Used for industrial production.
Supplied by self-maintained
water sources, tap water, and
industrial tap water.

| Agricultural Use l > glsjei:gaftczl(') s;gncultural production.
(=4

—338—



Water Supply & Demand in Okinawa
Supply & Demand (thousand m? / day)
N " 1.000
Construction of muli-purpose dams;
Stable  [westem water resources developmert, ——— Demand (Daily Peak) _Urbnn Uses
Supply  |development of local water sources; el | R Demand (Daily Average) - ]
construction of seawater desalination plant Stable Supply 72,046 iday
. . . 707 726
Use . |migaionand drainage facity Otena am f/,g)
700 | HIL H2). Stable-Supply
N - 576.979m* /e 681 22002 rday ot
Effectve Water conservation, use of rainwater, }—Wl
Usage springs and other water sources, i i
9 recydling wastewater
Fuest 500 586,811’ /day ™ —‘“'—'""_A_—_—'—"'
Reorgariza- {Forests to recharge the water souces - . ]
fion Existing Facilibes (2031) | Total itake C jon (2031) | Stable Supply |
Noshem, Kanna Haneji Dam
300/ gashiki, Yamashir, 32,220 Id 2y Taiho Dan
and Kin Dams Okukubi Dam
200 63,250m"/d 2| Okuma Dam
Souree: 228 Conference on Department Projects, 100 =
Aug. 1, 2002, Department of Development and e salinaion Piant : ' -
Construction, Okinawa General Bureau
2 I T O I Y I |
R I3 413 HI4 KIS HIE AT M8 ML r? B2 W22 MG bic HAS 28 <70 H2A kg9 MI0 ) A3 HAY

Keynote SpeechiHosel Uehara

Okinawa's Long Term Plan for

Water Supply & Demand (Draft) March 2002

B

l 1. Basic Concepts of the Long Term Plan for Water Supply & Demand I

! I

~
2. Sociceconomic 4, Current Status of 3.Outline of H
conditions Water Supply & Demand Water Resources | 3
YT 3 T .
Supply & Demand 6.Water Resources |3
H Tojections Development Plan
; LXIYYS [.. ana dresanane
s Y A J b
: 8. Realignment of 7. Realignment of
: Water Use Systems Water Supply Systems Project Blocs
* ¥ | o
I i - —
.| B e ks | Mrtipalies
l 9. Study of the Balance between Supply & Demand l | IMJWHHME 3 L
2 {SoubemOkrara . 2 A
‘ 10. Measures at the Water Source ] ] Myzto ] ]
L 2 | Noeyama 1 3
[ 11, 1ssues and R dations for Plan Implementation | 5 |Odog et e Ot m 0
v
ll Study Flow || m *Number of inhabited islands based on the 1995 National Census
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Okinawa Prefecture’s Long Term Plan for
Water Supply & Demand (Draft) March 2002
Water Source Dewelopment Methods AdvantagesDisadvantages
) dntake bypump High quality
Rivers Dam construction Requires measures atthe water source
Headrace works Requires environm ental measures
Wells Low cogt
Water Resource Groundwater | {nderground dam construction Requires water quality deterioration
Development Spring water collection system
Methods - ] Abundant source
S b Desalination plant construction Not economical
Requires envronmental s
Simple, low cost
Rai Rainwater collection system Securing water volume
Maintaining water quali
Recycled - Advanced treatment plant Reuse
Wat Drainage system Maintaining water quality
ater Not economical
Water Volume
Sources Developm ent Methodg Usage (m3day) Timeframe
Rainwater | individual Circulation Install tanks on new homes 7.350 Sys
(over 10 yrs)
Regional Circulation Used in New Naha Urban Center 2,130
Wastewater . ! . . . . 3,750
Treatment Regional Circulation }sed in new government buildings and schoal toile! gver 10 yrs) Sys
Regional Circulation Central & Southern Okinawa Redevelopment 2,580
Water Saving Faucets -
Water Water Saving T oilets _
. 30% savings compared to conventional units) 10 yrs
Conservation - n -
Water Saving Washing Machines .
27% savings compared to conventional units)

Source: Taira, Nema and Shiroma, “Balance of Water Supply & Demand Between Various Uses”

Streamlining Water Usage

Reusing Treated Wastewater

Reusing Treated Wastewater

Water Usage
Realignment Measures

Water Supply System
Realignment Measures

Diversifying Weler Sources

Improving Efficiency J Use of Unused Water

Expanding Reservoir Capacity

Using Unused Water Sources

Water Saving
Equipment

ot }— Wiy G
T
Water Usage Systems .

|| Rooftop tank management system l

Drversfy Wata Sources

Realignment of Water Supply Systems

Trtroduction of Weter S Ewlpmcd—‘

Water Usage
111 WM,

R

Realignment of Water Usage Systems Water Ulity Charges

Keynote Speechitiosel Uehara
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Rivers & Surface Water

4
Treated
Wastewater \

Seawater

: Water Source

l Rainwater —l l:,

:Uses

Keynote SpeechiHosel Uehara

1. Solutions to Water Issues
a. Multi-purpose dams and other infrastructure
development
b. Alternative water sources
(1) Rainwater
(2) Treated wastewater
(3) Water conservation efforts

2. Recommendations

Study of future supply vs. demand

Diversifying water sources

Improve efficiency, promote conservation
Water source protection and drought measures
Environmental conservation

Poo0ow

Keynote Speechitfosel Uehara
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Small Damon a
Small Island

Gakiya Dam,
lheya Village

- o, i’
Erosion Control Facility

Keynote SpeechiHosel Uehara

Use of Spring Water

Limestone

ing Typical groundwater between

Water / Water  geq Ryukyu limestone and Shimajiri
Shimajii Formation  * —— Level formation
B ////w/%

Spring Fountain at Yamagawa, Shuri

) R ] Keynote SpeechiHosel Uehar
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Use of Rainwater

Rainwater Tanks in Old Residences

Keynote SpeechiHosel Uehara

Rainwater Utilization Facilities

B MG

Water tanks on Okinawa's rooflops] 21132508 i 4 ”L—'—'E"-—:
R 2
LR ‘-"

b P =1 %'
CrOl i
, [11]

FRRT. .
RIS e

Yrihan U A

=3 H)

Rainwater
Utilization

Flow Diagram

Rooftop water tank of FRP Rooftop water fank of retnforced concrete
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Okinawa Prefecture Seawater Desalination Plant
Flow Diagram
Facili Facili i
l Raw Water l L Regulation l acility acility Reservoir
“.-’D“*D
" Regulating .
Settlement Tank e o Sec
Intake Pit Filtration Tank
T N
~{ —{—
. ry V
Drainage Supply
Pump
]
N T R/ Sewage
o /
Facili& ; Rinsing Facility
Dischatge Thnk Primary Dilution Tank
[ Concentration Tank
SR T *vw — N T Dehydrated
OO s I s W gy W B I S
o ¥ ! ] g ifca:gmx;w injection :
. Rinsate Secondary Dilution T H . H
Aeration = Control Units H
Tenk Dehydrator i PowerReceiving & 4
+ Transformation Facility E

Keynote SpeechiHosei Uehara

Miyako Island
Underground Dam Plan

.
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Uses for Treated Wastewater

— (A) Mechanical Force —I:musmng ol

‘Washing Snow Away
Washing Washing=1—— Vehicles
[—Floors
— (B) Volume Maintenance of river flow [~ Sand
—E Reviving clear streams I— Pipes

Dilution (sewage treatment)

Treated .
Waste |+ (C) Moistur Dust contro}
water Irrigation

Sprinklers (parks, golf courses, etc.)

— (D) Water Quality —— Nutrient salts — Agricultural use T Paddy fields
I Horticulture
Cleanliness Ponds, artificial channels & fountains
Steams, ponds, canals
— (E) Thermal Energy Melting snow
Air conditioning by heat pumps
— Cocling
Fire fighting

Keynote SpeechiMosel Uehamn

Use of Treated Water in

Improving the Environment

Naha City Well Plan, 1995

Ecology

Keynote snlnase_l Ueham
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Reusing Treated Wastewater

Water Circulation Flow
Diagram

+Nalia City Water Enviromnent Conservalion Plas, 19951

5 v RAYRL (KR} aew

e
Naha City Well Plan

Keynote SpeechiHosel Uehara

ir

Reusing Treated Wastewater

Air-conditioning by
Heat Exchange Units

. Wastewater
Treatment Plant

e R

Industrial Use

Keynote Speechitfosef Ucharm
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Waterfront Projects

dopted Co enced Completed
EY 1994 Jun=-94 Mar=99
Itoman City Waterfront

Adopted ! Commenced | Completed
FY 1993 Oct. 1993 Mar. 1896
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Eco-Dam Declaration:
Era of Ecological Conservation
g

Closing Remarks

1. Sustainable
Development

2. Bravo to Civil and
Environmental
Engineering

3. Think Globally, Act
Locally

4. 3R's & Create,
- Sustain, and Renew

%,

Iriomote Wildcat Source: Okinawa General Bureau
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