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Attachment 1: 
Water Quality Testing 

Parameters Frequency 

Micro Analysis  
T.Bacteria Weekly 
T.Coliform Weekly 
E.Coli Weekly 
Physicals
Conductivity Once per month 
TDS Once per month 
pH Weekly 
Turbidity Weekly 
Temperture Weekly 
DO Once per month 
Chemicals  
Res.Cl Weekly 
Nitrogen as Ammonia Annually 
Nitrate Annually 
Nitrite Annually 
Phosphate Annually 
Manganese Annually 
Fluoride Annually 
Total Hardness as CaCO3 Annually
Copper Annually 
Cyanide Annually 
Chromium Annually 
Chromium 6+ Annually 
Chloride Annually 
Iron Annually 

Notes:
Chemicals are analyzed on annual basis. All the chemicals listed above are spaced out in 
the monthly work plan. So by the end of the year, all chemicals should be covered and if 
we manage to complete before the end of the year, then we start from square one again. 
The costly operation of chemical analysis is one of the main reasons behind our time table.      

Table by Afaese Fau 



Attachment 2: Leak Detection Equipment 

Table 1: Leak Detection Equipment Inventory 

Equipment Model/Make Qty Performance 
Summary 

Used Notes 

HG-10AII FUGI TECOM 1 Inaccurate if 
there is more 
than one leak 
on the same 
line

Rarely Technology 
outdated

Metrotech HL90 1 Redundant Rarely Technology 
outdated

Water Leak 
Detector 

Fuji Tecom FSB-8D 1 Needs to be 
tested

Rarely Technology 
outdated

Metrotech Model 220 1 Metallic pipes 
only including 
buried valve 
boxes, brass 
etc.

Rarely Technology 
outdated.

Pipe
Locator 

Gutermann Messtechnik 
Detecton DS82 

1 Needs more 
testing in the 
field. LDU to 
use on future 
site visits. 

Rarely This instrument has 
been tested by the 
LDU before and 
has produced 
acceptable results. 
Needs to be used 
more often for final 
comment. 

Leak
Correlator 

Gutermann Messtechnik Pal 
300

1 Inaccurate on 
PVC pipe.  

Rarely Technology 
outdated

Leak
Detection 
Loggers 

Gutermann Messtechnik 
Zonescan 800 

6 Very accurate 
with
pinpointing 
leaks. Errors 
mainly due to 
user not being 
able to get an 
accurate
buried pipe 
length.
Accuracy is 
only up to 50m 
between two 
loggers 
therefore 
limited to 
300m
coverage per 
night.

Occasional Technology is still 
up-to-date. Need to 
order more of these 
loggers to cover 
sufficient ground 
per night. 

List by James Tamasese 
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MiyakoMiyako--jimajima CityCity
JICA Okinawa International CenterJICA Okinawa International Center

MiyakoMiyako--jimajima’’ss Water Supply Model ProjectWater Supply Model Project
in Samoa and the Solomon Islandsin Samoa and the Solomon Islands

22

Policy of Policy of MiyakoMiyako--jimajima CityCity

�� MiyakoMiyako--jimajima City, approved as EcoCity, approved as Eco--Model Model 
Cities for the Low Carbon Society (Cities for the Low Carbon Society (EEMC) MC) 
in January, 2009, carries out municipal in January, 2009, carries out municipal 
administration for the establishment of administration for the establishment of 
recyclingrecycling--oriented society as a basic policy oriented society as a basic policy 
with emphasis on groundwater.  The city with emphasis on groundwater.  The city 
has promoted the policy by sending has promoted the policy by sending 
information both at home and abroad information both at home and abroad 
about its approaches concerning about its approaches concerning 
environmental field.environmental field.

33

A Era of no Tap Water Utilization on Miyako-jima

The rain tanks became popular 

in 1918

Water from a wellbore (well)

44
The construction of laying the water pipes volunteered 
by  the citizens in 1952

Water supply by the mechanical 
device using human power in 1924

55

Solomon Islands

Samoa

Miyako Island

Location of subject islands

66

Outline of Outline of MiyakoMiyako--jimajima CityCity
Water ProjectWater Project

�� Coverage area:  204.49 km2 Coverage area:  204.49 km2 
�� City population:  55,084City population:  55,084
�� Water supply population:  55,077Water supply population:  55,077
�� Population without water supply:  7Population without water supply:  7
�� Penetration rate:  99.99%Penetration rate:  99.99%
�� Leakage rate:  11.24%Leakage rate:  11.24%
�� Maximum water supply per day:  26,694 tonsMaximum water supply per day:  26,694 tons
�� Average water supply per day:  23,761 tonsAverage water supply per day:  23,761 tons
�� Maximum water use per person per day:  485 litersMaximum water use per person per day:  485 liters
�� Average water use per person per day:  431 litersAverage water use per person per day:  431 liters

　　資料 7



77

Water of Water of MiyakoMiyako--jimajima

88

What is an ecological water purification system?What is an ecological water purification system?

99

What is the What is the MiyakoMiyako--jimajima model model ––
Ecological water purification system?Ecological water purification system?

Miyako-jima Waterworks Bureau added chlorine for
pre-treatment  to prevent algal growth.

In 1997, people complained the smell of water . 

Collaboration with Shinshu University to improve 
Water quality.

The research teaThe research tea22 found that the capturing and found that the capturing and 
decomposition of turbid  water driven by a biological community decomposition of turbid  water driven by a biological community 

are significant, and algal plays a beneficial role to supply are significant, and algal plays a beneficial role to supply 
oxygen and feed to a biological community .oxygen and feed to a biological community .

To create a healthy ecosystem for small animals in To create a healthy ecosystem for small animals in 
a filter basin, chlorine was discontinued to use for prea filter basin, chlorine was discontinued to use for pre--treatmenttreatment

that brought reform to that brought reform to MiyakoMiyako--jimajima water servicewater service

1010

200632008
JICA Partnership Program (JPP) –

Slow Sand Filtration System and Water Supply Management 
Target area: Samoa, Solomon Islands, Nepal, Laos and Bangladesh

WhatWhat’’s been going on so far?s been going on so far?

Achievement 2Achievement 2
The easy to follow instructional material DVD The easy to follow instructional material DVD 

was created to introduce the slow sand filtrationwas created to introduce the slow sand filtration
methods, titled methods, titled Slow Sand Filtration Slow Sand Filtration ––

creating clean and safe water.creating clean and safe water.

Achievement 1Achievement 1
The slow sand filtration is a purification methodThe slow sand filtration is a purification method

using living organisms and low in price. using living organisms and low in price. 
the method is also recognized as the system thatthe method is also recognized as the system that

makes better use of material available inmakes better use of material available in
developing countries.developing countries.

To dispatch experts to Samoa as itTo dispatch experts to Samoa as it’’s a finals a final
year, the requirements for the followyear, the requirements for the follow--up areup are

suggested to put the system intosuggested to put the system into
practical usepractical use

Under this suggestion, we reviewed on the cooperation to be proUnder this suggestion, we reviewed on the cooperation to be provided to vided to 
Pacific Islands as the target countries which have similarities Pacific Islands as the target countries which have similarities in climate characteristicin climate characteristic

and Islandsand Islands’’ quality as quality as MiyakoMiyako--jimajima, and we have proceeded with our , and we have proceeded with our 
preparation for (1) the model project (JICA Partnership Programpreparation for (1) the model project (JICA Partnership Program
technical cooperation) to do on Samoa and Solomon Island of technical cooperation) to do on Samoa and Solomon Island of 

exex--participantsparticipants’’ and (2) the Area Focused Training Courseand (2) the Area Focused Training Course
targeting the whole Pacific Islandstargeting the whole Pacific Islands..

1111

Project PurposeProject Purpose
�� To build selfTo build self--reliant operation system of water reliant operation system of water 

supply in the target area (local region) with supply in the target area (local region) with 
limited water sources by introducing a slow sand limited water sources by introducing a slow sand 
filtration method employed ecological water filtration method employed ecological water 
purification system and transfer the ways to purification system and transfer the ways to 
manage it in manage it in MiyakoMiyako--jimajima..

1212

OutputOutput
�� 1. To understand ecological water purification/1. To understand ecological water purification/

slow sand filtration system in theory and learn slow sand filtration system in theory and learn 
skills, improve the ways to control a treatment skills, improve the ways to control a treatment 
plant.plant.

�� 2. To take measures to deal with water leakage 2. To take measures to deal with water leakage 
and bill collection for water serviceand bill collection for water service management.management.

�� 3. To improve the ways to inspect water quality, 3. To improve the ways to inspect water quality, 
take measures on the watertake measures on the water--sourcesource salinizationsalinization
issue (issue (wellborewellbore).).

�� 4. To understand how Okinawa Prefecture and 4. To understand how Okinawa Prefecture and 
MiyakoMiyako--jimajima City promote the conservation of City promote the conservation of 
water resource in order to utilize limited water water resource in order to utilize limited water 
source available effectively.source available effectively.
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4545 To understand ecological water purification/To understand ecological water purification/
slow sand filtration system in theory and learn slow sand filtration system in theory and learn 
skills, improve the ways to control a treatment skills, improve the ways to control a treatment 
plant.plant.

� 1-1. To gain knowledge, skills and necessary 
technique for ecological water purification/slow 
sand filtration system through lectures and 
practice in the target area. (incl. making sample 
water filtration model)

� 1-2. Operating management in a water 
treatment plant on the job training. (incl. 
cleaning of sand filter scraping off top layer, etc)

1414

66336655789:;<=9>=8?@AB:AC9D><@@D9;=B9=AEADD;FG9HAEI=<JKA9L8F9
AE8@8:<E;@9?;HAF9MKF<L<E;H<8=ND@8?9D;=B9L<@HF;H<8=9DGDHAO9HIF8K:I9
@AEHKFAD9;=B9MF;EH<EA9<=9HIA9H;F:AH9;FA;P9
Q<=E@P9O;><=:9D;OM@A9?;HAF9L<@HF;H<8=9O8BA@R

Training scene - A lecture on ecological 
water purification system 

Dispatching experts - practicing a 
ecological  water purification system 

in  the target area

1515

11331155……cont.    To gain knowledge, skills and necessary cont.    To gain knowledge, skills and necessary 
technique for ecological water purification system through technique for ecological water purification system through 
lectures and practice in the target area. lectures and practice in the target area. 
(incl. making sample water filtration model)(incl. making sample water filtration model)

1616

1-2. Operating management in a water treatment 
plant on the job training. (incl. cleaning of sand 
filter scraping off top layer, etc)

Training scene with a dispatched expert

in Okinawa

1717

2255To take measures to deal with water leakage To take measures to deal with water leakage 

and bill collection for water serviceand bill collection for water service management.management.
�� 22--1. Leakage control techniques 1. Leakage control techniques –– how to operate how to operate 

Electronic Leakage Detector, Listening Rod and Steel Electronic Leakage Detector, Listening Rod and Steel 
Pipe Detector.Pipe Detector.

�� 22--2. The method of repairing water leakage.2. The method of repairing water leakage.

�� 22--3. To make a plan for the prevention of water leakage.3. To make a plan for the prevention of water leakage.

�� 22--4. To gain knowledge and skills necessary for4. To gain knowledge and skills necessary for the the 
maintenance of pipe line maps and facility maps (to maintenance of pipe line maps and facility maps (to 
understand the importance of organizing the maps, even understand the importance of organizing the maps, even 
ones written by hand, and for making their own ones written by hand, and for making their own 
mapping), learn on the mapping system.mapping), learn on the mapping system.

�� 22--5. Fee adjustment and adjustment system. (incl. bulk 5. Fee adjustment and adjustment system. (incl. bulk 
meter maintenance)meter maintenance)

1818

22331155 Leakage control techniques Leakage control techniques –– how to operate Electronic how to operate Electronic 
Leakage Detector, Listening Rod and Steel Pipe Detector.Leakage Detector, Listening Rod and Steel Pipe Detector.

Training  scene with a dispatched expert in Okinawa
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22332255 The method of repairing water leakage.The method of repairing water leakage.

Training scene with dispatched experts in Okinawa

2020

22333355 To make a plan for the prevention of water To make a plan for the prevention of water 

leakage.leakage.

Training scene with dispatched experts in Okinawa

2121

22334455To gain knowledge and skills necessary forTo gain knowledge and skills necessary for the the 
maintenance of pipe line maps and facility maps (to maintenance of pipe line maps and facility maps (to 
understand the importance of organizing the maps, even understand the importance of organizing the maps, even 
ones written by hand, and for making their own mapping), ones written by hand, and for making their own mapping), 
learn on the mapping system.learn on the mapping system.

Training scene with a dispatched expert in Okinawa

2222

22335555Fee adjustment and adjustment system.Fee adjustment and adjustment system.

(incl. bulk meter maintenance)(incl. bulk meter maintenance)

Training scene with dispatched experts in Okinawa

2323

3. 3. To improve the ways to inspect water quality, take To improve the ways to inspect water quality, take 

measures on the watermeasures on the water--source source salinizationsalinization issue (issue (wellborewellbore).).

� 3-1. To make a plan for water quality inspection. 

� 3-2. To inspect water quality (common bacteria, coli form 
bacteria, bacillus, chloride ion, electric conductivity, pH, 
turbidity, residual chlorine, hardness, etc.)

2424

33331. 1. To make a plan for water quality inspection.To make a plan for water quality inspection.

Training scene in Okinawa
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33332255To inspect water quality (common bacteria, coli form 
bacteria, bacillus, chloride ion, electric conductivity, pH, 
turbidity, residual chlorine, hardness, etc.)

Training scene in Okinawa

2626

4 4 55To understand how Okinawa Prefecture and To understand how Okinawa Prefecture and 
MiyakoMiyako--jimajima City promote the conservation of City promote the conservation of 
water resource in order to utilize limited water water resource in order to utilize limited water 
source available effectively.source available effectively.

�� 44--1. Integrated water resource management in Okinawa.1. Integrated water resource management in Okinawa.

�� 44--2. Methods of development for the source of water in 2. Methods of development for the source of water in 
islands area.islands area.

�� 44--3. Water source protection management employed in 3. Water source protection management employed in 
MiyakoMiyako--jimajima City. (The background of groundwater City. (The background of groundwater 
protection ordinance established on protection ordinance established on MiyakoMiyako--jimajima))

�� 44--4. The way of organizing water supply system in 4. The way of organizing water supply system in 
Okinawa.Okinawa.

2727

44331155Integrated water resource management in Okinawa.Integrated water resource management in Okinawa.

Training scene in Okinawa 

2828

SS33TT55UAHI8BD98L9BAVA@8MOA=H9L8F9HIA9D8KFEA98L9?;HAF9<=9UAHI8BD98L9BAVA@8MOA=H9L8F9HIA9D8KFEA98L9?;HAF9<=9
<D@;=BD9;FA;P<D@;=BD9;FA;P

Training scene in Okinawa

2929

44333355Water source protection management employed in Water source protection management employed in 
MiyakoMiyako--jimajima City.(theCity.(the background of groundwater background of groundwater 
protection ordinance established on protection ordinance established on MiyakoMiyako--jimajima))

Training scene in Okinawa

3030

SS33SS557IA9?;G98L98F:;=<W<=:9?;HAF9DKMM@G9DGDHAO9<=9X><=;?;P

Training scene in Okinawa
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The project is advanced making 
the action plan mentioned, and 
confirming the practice situation. 

Thank you very much for your 
attention.
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Groundwater ConservationGroundwater Conservation
andand

Environmental ProjectsEnvironmental Projects
in in MiyakoMiyako--jimajima CityCity

MiyakoMiyako--jimajima City OfficeCity Office
JICA Okinawa International Center JICA Okinawa International Center 

2

Introducing Miyako-jima City

Low and flat islands
Area 204 km2 (6 islands)
Population 55,000
Mean air temp. 23.3º C
Annual precipitation 2,020 mm

5km

3

Urban Area, most people lives in

Coral Reef, fishery & tourism resource Forest Area, 16.2% only in Islands area

Landscape of Miyako-jima City

Farming Area, typical landscape

4

Major Industries

Sugar Cane
Mango

Awamori Rice Brandy Mozuku Seaweed

Tobacco

Agriculture – Sugar cane, Mango, Tobacco, Cattle breeding
Fishery – Pelagic/coastal fishing, Seaweed culturing
Tourism – Package tour, Sports activities/events (400,000 tourists/yr)
Construction – Public works 

Sports events

5

Water Resources in Miyako Is.

Miyako Islands are raised coral reef.
Upper – Limestone (storage layer) 
Basement – Mudstone

Water resources (present)
For drink: all from groundwater basin
For agriculture: most from underground dam

quite small part from reservoirs on the ground
no rivers, no lakes, no seawater desalination facilities

All Residents Living above Water Resource.

Underground Dam

wall

rise in water level

6

Groundwater Conservation
1. Groundwater Conservation Regulation (enacted 1965, last revised 2009)
2. Stakeholders Council & Scientific Committee
3. Groundwater Monitoring & Researches
4. Planting of watershed protection forests
5. Administrative systems for reduction of pollutant loads

(1) agriculture – financial aid for organic fertilizer
(2) stockbreeding – financial aid for compost facilities for excreta
(3) house/office – installing of sewage treatment facilities

6. Spread cultivation methods & new crops that low environmental loading
7. Enlightenment programs

Monitoring at old well Forest planting & edu.Protected area indicator
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“Eco-Islands” Project

“Model City for Low-Carbon Society”
approved by national government

aiming reduce GHG by 70% in 2050 from in 2005.

Subprojects for Society with an Environmentally-Sound Material Cycle 
Enlightenment Programs
Groundwater Conservation
Coral reef Conservation
Reducing / Recycling of Garbage
Biomass Utilize Project
Energy Projects

An Island contains everything in the environmental issues.

On-site inspection is available in many part of projects.

Biomass Recycle CenterUnderground Dam Museum

8

Reducing / Recycling of Garbage
(1)Separate collection of garbage

1) burnable
2) recyclable (metal items, PET, glass bottles, used paper)
3) large-sized
4) harmful (fluorescent lights, light bulbs, clinical thermometers)
5) biomass (kitchen waste, branches, leaves)  � compost

(2) Charged garbage bag / tag system for burnable and large-sized garbage.
Charged money is spend on countermeasure for illegal dumping

& public and private activities for environment conservation

Collection of kitchen waste Cleanup activity by citizenCharged garbage bags

9

Energy / Biomass Utilize Projects
Reduce GHG release from thermal Power Generators with fossil fuel.

Wind: Commercial use
Farming use (groundwater pump up)

Solar: Commercial use
Thermal PG with biomass fuel: Plant use

� bagasse of
sugar cane

Biomass P/G

Wind and Solar Power GeneratorWind and Solar Power Generator

10

Energy / Biomass Utilize Projects 
Transportation

Bio-fuels
Bio-ethanol made form molasses of sugar cane. (E3-gasoline)
Bio-diesel fuel made form used salad oil.

Eco-cars
Hybrid Cars / Electric Cars / Fuel-efficient Cars

E3 Plant BDF Plant
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