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Project Design Matrix (PDM3)
Project Title: The Project for Improvement of Non-Revenue Water Reduction Capacity for Solomon Islands Water Authority in Solomon Islands Version 14
Target Area: Honiara City Target Group: SW Staff Project Period: November 2012 to October 2015 (3 years) Date: 19 March 2015

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions
Overall Goal

SW’s service levels are improved and SW’s 1. The NRW ratio in Honiara City is reduced to 20%* by 2018. 1. SW Annual Operation Reportrevenue is increased. 2. Ratio of operational revenue-to-expenditure is sustained at greater than 100%. 2. SW Annual Operation Report3. SW Annual Operation Report
Project Purpose

SW is assisted to achieve its target of reducing the 1. The NRW ratio is reduced by 30** points in each pilot project area, selected DMAs and/or LCZs. 1. Project ReportsNRW ratio in Honiara to 30%* by 2015. 2. Regarding the pilot project areas, selected DMAs, and/or LCZs where the NRW ratio before the implementation of NRW
reduction measures are less than 30%, the NRW reduction measures are implemented in accordance with features of each
 area and/or zone, so that effectiveness of the NRW reduction measures are validated.

Outputs
1. Planning process of SW for NRW reduction is 1-1. Annual budget for NRW reduction is secured in the pilot project areas and LCZs. 1-1. Annual Budget Plans Budgetary and human resources necessary 

systematized. 1-2. The strategic implementation (rolling-out) plan for NRW reduction is approved by management of SW. 1-2. Strategic implementation (rolling-out) plan for NRW reduction for stable water supply are continuously
allocated by SW.

2. The procedure for NRW reduction is established 2-1. A manual for NRW reduction measures is prepared. 2-1. Project Reports SW staff trained by the Project continue
through the pilot areas and LCZs. 2-2. The number of authorizations and disconnections of illegal connections is increased in the pilot project areas and LCZs. 2-2. Project Reports to work in their respective positions.

2-3. The number of new service connections and replacement of malfunctioning customer meters is increased in the pilot project areas 2-3. Project Reports Natural disasters do not give a profound
and LCZs. effect to the project activities.

3. NRW reduction is implemented in accordance 3-1. The number of pipe repairs is increased in the pilot project areas and LCZs. 3-1. Project Reports
with the procedure in pilot areas and/or LCZs.

4. Water meter reading and billing process 4-1. Standard operating procedures (SOP) and training materials are formulated. 4-1. Project Reports
management are improved.

Activities Inputs Precondition
 1-1. Establish the NRW Management Team in SW.  Solomon Islands Side Japanese Side (continued) 1-2. Review the current NRW reduction activities done by SW.
 1-3. Assist in hydraulic analysis including identification of problems in the existing network. 1. Personnel 2. Training of counterpart personnel in Japan
 1-4. Select pilot project areas and DMAs. - Project Director 1-5. Formulate an annual action plan on NRW reduction in the pilot project areas and LCZs. - Project Manager 3. Provision of machinery and equipment
 1-6. Monitor the progress of NRW reduction activities in the pilot project areas and LCZs. - NRW Management Team (5 members) <Equipment by  JICA Expert Team>
 1-7. Analyze cost-effectiveness of NRW reduction activities. - NRW Action Team (19 members) - Ultrasonic flow meter 1-8. Prepare strategic implementation (rolling-out) plan for NRW reduction in the whole Honiara City.    Technical Sub-Team (8 members) - Data logger

   Customer Services Sub-Team (6 members) - Water leak detector (Leak noise correlator)
 2-1. Establish the NRW Action Team in SW.    GIS Sub-Team (2 members) - Water leak detector (Acoustic type)
 2-2. Check existing flow meters and replace the malfunctioning meters with new ones at all the water sources.    Leakage Detection Sub-Team (3 members) - Metal locator 2-3. Conduct training on NRW reduction for the NRW Action Team. - Non-metal pipe locator

2. Creation of discrete DMAs - Distance meter
3-1. Provide assistance in the definition and creation of discrete DMA's and their boundaries. - Hammer drill
3-2. Provide assistance in the creation of LCZ within the DMAs. 3. Provision of the project offices and facilities necessary for - Drill bits3-3. Update existing water distribution network drawings by using GIS in the pilot project areas and DMAs. the project implementation - Boring bar
3-4. Install necessary valves for isolation of the pilot project areas and DMAs, install flow meters, and measure - Generator

the NRW ratio before implementation of the pilot project. 4. Expenses for implementing pilot projects in Honiara City: - Acoustic rods3-5. Identify the causes of NRW (water leakage, illegal connections and meter-related losses) in the pilot project - Provide the necessary valves, meters, pipes fittings and other materials. - Residual chlorine analyzer
areas and DMAs through the OJT. - Provide labor to implement the project including PR resources. - Bulk flow meters

3-6. Implement NRW reduction measures such as legalization of users, leakage detection, leakage repair, water - Provide management support to facilitate successful implementation of - Sluice valves (To isolate pilot areas)
meter installation and optimization of water pressure in the pilot project areas and DMAs, and measure the   the pilot project - Test meterNRW ratio after implementation of the pilot projects . 5. Administrative and operational expenses - Handy Terminals (Data recorder of meter reading)

3-7. Prepare reports of results including cost and benefit. - Electricity, water, communication, etc. - GPSs
3-8. Provide advice for the improvement of pipe system design, installation and network operation. - Local traveling costs and daily subsistence allowance (DSA) for - Personal computers
3-9. Convene the workshops to share the experiences, outcomes and etc. of the pilot projects.   counterpart personnel - Plotter3-10. Provide capacity development and training  using the DMA's and LCZ's as the basis for NRW reduction - Others as necessary - Printer

activities. - Multifunction copier
 Japanese Side <Equipment by JICA offices>4-1. Formulate the work schedule and staff assignment plan for water meter readers. 1. Expert - Small-size excavator

4-2. Conduct training on water meter reading and reporting methods for anomalies and illegal connections - Leader / Water Supply Planning, Operation and Management - Pick-up trucks
for water meter readers. - Deputy Leader / NRW Reduction Measures -1 - Data loggers

4-3. Promote PR activities on water conservation and saving, and water tariff for the customers. - NRW Reduction Measures -2 - Customer meters4-4. Monitor the water meter reading and billing activities. - Leakage Detection Technology
4-5. Report the monitoring results, such as anomalies and illegal connections, to the responsible sections. - GIS 4. Local expenses for the project activities

- Customer Services & Public Relations - Teaching materials for training and workshops
- Coordinator - Others- GIS Adviser

Note: Pilot Project includes NRW reduction activities not only in Pilot Area but also in DMAs.
* Indicators are based on SW's Two-year plan (2013-2015) target.
** The target figure is set temporarily based on the result of only one pilot project. Therefore, the figure might be changed in next JCC based on the progress of the pilot project.
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Project Design Matrix (PDM2)
Project Title: The Project for Improvement of Non-Revenue Water Reduction Capacity for Solomon Islands Water Authority in Solomon Islands Version 13("PDM2, PO2Rev.13.xlsx")
Target Area: Honiara City Target Group: SW Staff Project Period: November 2012 to October 2015 (3 years) Date: 30 July 2013

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions
Overall Goal

SW’s service levels are improved and SW’s 1. The NRW ratio in Honiara City is reduced to 20%* by 2018. 1. SW Annual Operation Report
revenue is increased. 2. Ratio of operational revenue-to-expenditure is sustained at greater than 100%. 2. SW Annual Operation Report3. SW Annual Operation Report

Project Purpose
SW is assisted to achieve its target of reducing the 1. The NRW ratio is reduced by 30** points in each pilot project area, selected DMAs and/or LCZs. 1. Project ReportsNRW ratio in Honiara to 30%* by 2015.

Outputs
1. Planning process of SW for NRW reduction is 1-1. Annual budget for NRW reduction is secured in the pilot project areas and LCZs. 1-1. Annual Budget Plans Budgetary and human resources necessary 

systematized. 1-2. The strategic implementation (rolling-out) plan for NRW reduction is approved by management of SW. 1-2. Strategic implementation (rolling-out) plan for NRW reduction for stable water supply are continuously
allocated by SW.

2. The procedure for NRW reduction is established 2-1. A manual for NRW reduction measures is prepared. 2-1. Project Reports SW staff trained by the Project continue
through the pilot areas and LCZs. 2-2. The number of authorizations and disconnections of illegal connections is increased in the pilot project areas and LCZs. 2-2. Project Reports to work in their respective positions.

2-3. The number of new service connections and replacement of malfunctioning customer meters is increased in the pilot project areas 2-3. Project Reports Natural disasters do not give a profound
and LCZs. effect to the project activities.

3. NRW reduction is implemented in accordance 3-1. The number of pipe repairs is increased in the pilot project areas and LCZs. 3-1. Project Reports
with the procedure in pilot areas and/or LCZs.

4. Water meter reading and billing process 4-1. Standard operating procedures (SOP) and training materials are formulated. 4-1. Project Reports
management are improved.

Activities Inputs Precondition
 1-1. Establish the NRW Management Team in SW.  Solomon Islands Side Japanese Side (continued) 1-2. Review the current NRW reduction activities done by SW. 1-3. Assist in hydraulic analysis including identification of problems in the existing network. 1. Personnel 2. Training of counterpart personnel in Japan
 1-4. Select pilot project areas and DMAs. - Project Director
 1-5. Formulate an annual action plan on NRW reduction in the pilot project areas and LCZs. - Project Manager 3. Provision of machinery and equipment
 1-6. Monitor the progress of NRW reduction activities in the pilot project areas and LCZs. - NRW Management Team (5 members) <Equipment by  JICA Expert Team> 1-7. Analyze cost-effectiveness of NRW reduction activities. - NRW Action Team (19 members) - Ultrasonic flow meter
 1-8. Prepare strategic implementation (rolling-out) plan for NRW reduction in the whole Honiara City.    Technical Sub-Team (8 members) - Data logger

   Customer Services Sub-Team (6 members) - Water leak detector (Leak noise correlator) 2-1. Establish the NRW Action Team in SW.    GIS Sub-Team (2 members) - Water leak detector (Acoustic type)
 2-2. Check existing flow meters and replace the malfunctioning meters with new ones at all the water sources.    Leakage Detection Sub-Team (3 members) - Non-metal pipe locator
 2-3. Conduct training on NRW reduction for the NRW Action Team. - Distance meter

2. Creation of discrete DMAs - Hammer drill3-1. Provide assistance in the definition and creation of discrete DMA's and their boundaries. - Drill bits
3-2. Provide assistance in the creation of LCZ within the DMAs. 3. Provision of the project offices and facilities necessary for - Boring bar
3-3. Update existing water distribution network drawings by using GIS in the pilot project areas and DMAs. the project implementation - Generator
3-4. Install necessary valves for isolation of the pilot project areas and DMAs, install flow meters, and measure - Acoustic rodsthe NRW ratio before implementation of the pilot project. 4. Expenses for implementing pilot projects in Honiara City: - Residual chlorine analyzer
3-5. Identify the causes of NRW (water leakage, illegal connections and meter-related losses) in the pilot project - Provide the necessary valves, meters, pipes fittings and other materials. - Bulk flow meters

areas and DMAs through the OJT. - Provide labor to implement the project including PR resources. - Sluice valves (To isolate pilot areas)3-6. Implement NRW reduction measures such as legalization of users, leakage detection, leakage repair, water - Provide management support to facilitate successful implementation of - Test meter
meter installation and optimization of water pressure in the pilot project areas and DMAs, and measure the   the pilot project - Handy Terminals (Data recorder of meter reading)
NRW ratio after implementation of the pilot projects . 5. Administrative and operational expenses - GPSs

3-7. Prepare reports of results including cost and benefit. - Electricity, water, communication, etc. - Personal computers3-8. Provide advice for the improvement of pipe system design, installation and network operation. - Local traveling costs and daily subsistence allowance (DSA) for - Plotter
3-9. Convene the workshops to share the experiences, outcomes and etc. of the pilot projects.   counterpart personnel - Printer

3-10. Provide capacity development and training  using the DMA's and LCZ's as the basis for NRW reduction - Others as necessary - Multifunction copieractivities. <Equipment by JICA offices>
 Japanese Side - Small-size excavator

4-1. Formulate the work schedule and staff assignment plan for water meter readers. 1. Expert - Pick-up trucks
4-2. Conduct training on water meter reading and reporting methods for anomalies and illegal connections - Leader / Water Supply Planning, Operation and Management - Data loggersfor water meter readers. - Deputy Leader / NRW Reduction Measures -1 - Customer meters
4-3. Promote PR activities on water conservation and saving, and water tariff for the customers. - NRW Reduction Measures -2
4-4. Monitor the water meter reading and billing activities. - Leakage Detection Technology 4. Local expenses for the project activities
4-5. Report the monitoring results, such as anomalies and illegal connections, to the responsible sections. - GIS - Teaching materials for training and workshops- Customer Services & Public Relations - Others

- Coordinator
- GIS Adviser

Note: Pilot Project includes NRW reduction activities not only in Pilot Area but also in DMAs.
* Indicators are based on SW's Two-year plan (2013-2015) target.
** The target figure is set temporarily based on the result of only one pilot project. Therefore, the figure might be changed in next JCC based on the progress of the pilot project.
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Project Design Matrix (PDM1)
Project Title: The Project for Improvement of Non-Revenue Water Reduction Capacity for Solomon Islands Water Authority in Solomon Islands Version 1 (Inception Report)
Target Area: Honiara City Target Group: SW Staff Project Period: November 2012 to October 2015 (3 years) Date: -- November 2012

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions
Overall Goal

SIWA’s service levels are improved and SIWA’s 1. Water supply hours become longer 1. SIWA Annual Reportrevenue is increased. 2. The NRW ratio in Honiara City is reduced to XX % by 2018. 2. SIWA Annual Report3. Ratio of current expense to current income becomes more than 100% by 2018 3. SIWA Annual Report
Project Purpose

Non-revenue water (NRW) ratio in Honiara City 1. The NRW ratio is reduced to XX % in each pilot project area and the NRW ratio in Honiara City is reduced to XX % 1. Project Reportis reduced.
Outputs

1. The planning process for NRW reduction is 1-1. Annual budget for NRW reduction is secured in the pilot project areas. 1-1. Annual Budget Plans The SIWA staff capacitated by the Project
systematized. 1-2. The strategic implementation (rolling-out) plan for NRW reduction is approved by the executive board of SIWA. 1-2. Strategic implementation (rolling-out) plan for NRW reduction Budgetary and human resources necessary 

for stable water supply are continuously
2. The implementation procedure of NRW 2-1. A manual for NRW reduction measures is revised. 2-1. Project Reports allocated by SIWA.

reduction is established through the pilot project 2-2. The number of pipe repairs is increased in the pilot project areas. 2-2. Project Reports The SIWA staff capacitated by the Project
2-3. The number of authorizations and disconnections of illegal connections is increased in the pilot project areas. 2-3. Project Reports continues working for their respective
2-4. The number of new service connections and replacement of malfunctioning customer meters is increased in the pilot project areas. 2-4. Project Reports positions.

Natural disasters do not give a profound
3. Billing process management is improved. 3-1. Standard of procedures (SOP) and training materials are formulated. 3-1. Project Reports effect to the project activities.

Activities Inputs Precondition
 1-1. Establish the NRW Management Team in SIWA  Solomon Islands Side Japanese Side (continued) 1-2. Review the current NRW reduction activities done by SIWA 1-3. Conduct hydraulic analysis of distribution network and water balance audit. 1. Personnel 1. Expert
 1-4. Select pilot project areas. - Project Director - Chief Advisor / Water Supply Planning and Management 1-5. Formulate an annual operational plan on NRW reduction at the pilot project areas - Project Manager - NRW Reduction Management
 1-6. Monitor the progress of NRW reduction activities in the pilot project areas - Counterpart personnel - Leakage Detection Technology 1-7. Analyze cost and benefit of NRW reduction measures - GIS
 1-8. Prepare the strategic implementation (rolling-out) plan for NRW reduction in the whole Honiara City 2. Provision of the project offices and facilities necessary for - Customer Services / PRthe project implementation - Others as necessary 2-1. Establish the NRW Action Team in SIWA.
 2-2. Check the flow meters and replace the malfunctioning meters with new ones at all the water sources 3. Expenses for implementing pilot projects in Honiara City 2. Training of counterpart personnel in Japan and/or the Third 2-3. Conduct training on NRW reduction for the NRW Action Team such as repair costs for distribution pipes, installation costs for Countries
 2-4. Update the water distribution network drawings by using GIS at the pilot project areas valves ad meter, etc. 2-5. Install necessary valves & flow meters and to measure the NRW ratio before the pilot projects 3. Provision of machinery and equipment
 2-6. Identify the causes of NRW (water leakage, illegal connection, meter-related losses) in the pilot projec 4. Administrative and operational expenses - Leakage detection equipmentareas through the OJT. - Electricity, water, communication, etc. - Water flow meters 2-7. Implement NRW reduction measures in the pilot project areas and measure the NRW ratio after the - Local traveling costs and daily subsistence allowance (DSA) - Customer meters

pilot projects.   for counterpart personnel - Valves 2-8. Prepare reports of the pilot project results including the costs and benefits - Others as necessary - Handheld data-input device
 2-9. Update the manuals on pipe installation, leakage detection, etc - GPS portable terminals 2-10. Convene the workshops to share the experiences, outcomes, etc. of the pilot projects - Office equipment

- Others as necessary3-1. Formulate the work schedule and staff assignment plan for meter readers3-2. Conduct training on water meter-reading and reporting methods for anomalies and illegal connection 4. Local expenses for the project activities
for meter readers. - Teaching materials for training and workshops3-3. Promote PR activities on water conservation and tariff for the customers. - Others

3-4. Monitor the meter reading activities and bill deliveries3-5. Report the monitoring results, such as anomalies and illegal connections, to the responsible sections
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DMA by name
1 White River A (1)
10 Lenggakiki (1)
11 Vavaea Ridge (1)
12 Skyline (1)
13 Mbokonavera (1)
14 Tuvaruhu (1)
15 Lower West Kolaa A (1)

16 Lower West Kolaa B (1)
17 West Kolaa Ridge A (1)
18 West Kolaa Ridge B&C and Naha Height (1)
19 Tanuli and Mbua Valley (1)
2 White River B (1)
20 Kombibatu (1)
21 Trecce House, Bura Height and Naha Valley (1)

22 Kombito-Boaderline, Jakson Ridge and Vura (1)
23 Kombito Trunk Main (1)
24 Panatina Ridge East and Mbaranamba (1)
25 Panatina Ridge West (1)
26 Panatina Industrial (1)
27 Burns Creek (1)
28 Lungga and Aiport (1)

3 Rove A (1)
4 Rove B (1)
5 Rove C (1)
6 Tasahe A&B (1)
7 Tasahe C (1)
8 Ngossi (1)
9 Mbokona (1)
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