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Rural Sanitation Training – Introductory Level

Purpose

The purpose is to provide introductory level understanding of humanitarian engineering to trainees, and to 

undertake more advanced tertiary level training. Enrolment at University of Sydney is recommended.

Workbook

• This workbook is for basic skills training for the construction of  South Pacific village infrastructure.

• The workbook employs photographs and diagrams where possible, with minimum use of text.

• More detailed training packages are available for higher level training.

• The trainee is encouraged to make notes in the space provided.

Trainer

The Trainer must be an experienced engineer, who has received instruction in the use of this material.

Training Resource Material

This material is sourced from Power Point presentations, that can be used as:

• Teaching presentations 

• Printed work books, to be given to the trainees as a permanent reference

• Printed and laminated posters, that are placed on site

• As a source of details, which can be copied and placed onto project drawings.
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Education, Experience, Empathy

• Education is what we do in training sessions. It provides a unique 

set of skills for helping others.

• Experience is the accumulation, during your career, of knowledge, 

insights and practices, that can make your contribution meaningful.

• Empathy is what motivates us to help others. It cannot be taught, 

and it cannot be learned. But it can be inspired, and that is our aim.

Solomon Islands – Materials for School Water Supply
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Pathways to Practical Humanitarian Engineering

1. Full-time Management Role with a Large NGO 

                 Check ACFID website https://acfid.asn.au/ 

                 Australian Council For International Development

2. Professional Career with a Specialist Development Firm

3. Volunteer Probono Services to an NGO

https://acfid.asn.au/
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“What we do makes a difference!”

Over 30 years ago, this group came together to travel and learn of 

NGO microfinance activity (through Opportunity International 

programs) in South-East Asia. Most of these people went on to 

continue serving humanitarian causes in leading roles in NGOs and 

other influential positions for many years, including Partner Housing 

Australasia and Quasar Management Services.

Refer also to: 

Philippines – 1993

David Bussau & Our History | Opportunity International Australia

https://opportunity.org.au/what-we-do/about-us/david-bussau-and-our-history
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“What we do makes a difference!”

Microfinance Example – Opportunity International

Principles

1. Initially, “relieve poverty, irrespective of cost” (charity).

2. When scaling-up, provide commercially viable banking 

services to micro businesses.

3. Donor support for one business should not be at the 

expense of another competitor.

4. Microfinance should involve mandatory saving.

Process

1. Start small, usually as an NGO with donor support.

2. Establish a sustainable market providing credit to the poor.

3. Operate efficiently (and perhaps, profitably)

4. Scale-up.

5. Operate with reduced reliance on subsidies and grants.

6. Occasionally acquire the status of formal banks.
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Beyond your comfort zone - Tsunami 

Tsunami – Solomon Islands 2007 Tsunami – Solomon Islands 2007 Tsunami – Indonesia 2004

Tsunami – Sri Lanka 2004Tsunami – India 2004 Tsunami – Sri Lanka 2004
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Beyond your comfort zone – Disaster Mitigation
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Beyond your comfort zone – Cyclone 
Cyclone – Fiji 2016

Cyclone – Tonga 2014
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Beyond your comfort zone – Earthquake 

Earthquake – PNG 2018

Earthquake – Indonesia 2004

Earthquake – Solomon Islands 2007
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Beyond your comfort zone – Fire, Famine, Drought 

Photo credit: NT News 

https://www.ntnews.com.au/Koolewong Fire – Australia 2025
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Beyond your comfort zone – War and Civil Violence 

Arson – PNG Highlands 2018
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Beyond your comfort zone – Natural Disasters

Let us pause for a moment, 

and remember those killed in 

natural disasters (ordinary 

people like you and me) in the 

wrong place at the wrong time.
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Points to Ponder

1. Is Humanitarian Engineering concerned with – 

• reducing poverty, 

• improving living standards (water, sanitation, shelter, health, and education), 

• or both?

2. An NGO constructing infrastructure may improve the living standards without 

relieving poverty. 
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Recommended Readings

Following is a list of readings, recommended by the University of Sydney – 

[1] Elliott, J. A. (2013). “What is sustainable development?” An Introduction to Sustainable Development, 

Routledge, New York, 8–56.

[2] Haan, A. de. (2009). “The Evolution in Thinking about Aid and International Development.” How the Aid 

Industry Works: An Introduction to International Development, Kumarian Press, Sterling, 63–89.

[3] Martin, C. E. (2016). “Western do-gooders need to resist the allure of ‘exotic problems (Links to an 

external site.).’” The Guardian.

[4] Sen, A. (1999). “Introduction: Development as Freedom.” Development as Freedom (Links to an external 

site.), Oxford University Press, Oxford, 3–11.

[5] Easterly, W. (2006). “Planners versus Searchers.” The White Man’s Burden: Why the West’s Efforts to Aid 

the Rest Have Done So Much Ill and So Little Good (Links to an external site.), Penguin, New York, 3–33.

[6] Collier, P. (2008). “The Traps.” The Bottom Billion: Why the Poorest Countries are Failing and What Can 

Be Done About It (Links to an external site.), Oxford University Press, New York, 15–75.

[6] Moyo, D. (2009). “The Myth of Aid.” Dead Aid: Why Aid Is Not Working and How There Is a Better Way 

for Africa (Links to an external site.), Farrar, Straus and Giroux, New York, 3–9.

[7] Davey, E., Borton, J., and Foley, M. (2013). A History of the Humanitarian System: Western Origins and 

Foundations (Links to an external site.). Working Paper, Humanitarian Policy Group Overseas Development 

Institute, London.

http://www.theguardian.com/global-development-professionals-network/2016/apr/23/western-do-gooders-need-to-resist-the-allure-of-exotic-problems
http://www.theguardian.com/global-development-professionals-network/2016/apr/23/western-do-gooders-need-to-resist-the-allure-of-exotic-problems
http://www.theguardian.com/global-development-professionals-network/2016/apr/23/western-do-gooders-need-to-resist-the-allure-of-exotic-problems
http://www.theguardian.com/global-development-professionals-network/2016/apr/23/western-do-gooders-need-to-resist-the-allure-of-exotic-problems
http://www.theguardian.com/global-development-professionals-network/2016/apr/23/western-do-gooders-need-to-resist-the-allure-of-exotic-problems
https://www.odi.org/publications/7535-history-humanitarian-system-western-origins-and-foundations
https://www.odi.org/publications/7535-history-humanitarian-system-western-origins-and-foundations
https://www.odi.org/publications/7535-history-humanitarian-system-western-origins-and-foundations
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Sustainable Development Goals

1  No Poverty – By 2030, eradicate extreme poverty for all people everywhere.

2  Zero Hunger – End hunger, achieve food security & improved nutrition by 2030.

3  Good Health & Well-being – Ensure healthy lives & promote well-being for all at all ages by 2030.

4  Quality Education – Ensure that all girls & boys complete free, equitable & quality primary & secondary    

education by 2030.

5  Gender Equality – To achieve gender equality & empower all women and girls.

6  Clean Water & Sanitation – Ensure availability & sustainable management of water and sanitation for 

all by 2030.

7  Affordable & Clean Energy – Ensure access to affordable, reliable, sustainable & modern energy for all 

by 2030.

8  Decent Work & Economic Growth – Promote sustained, inclusive & sustainable economic growth.

9  Industry, Innovation & Infrastructure – Build resilient infrastructure, promote inclusive & sustainable 

industrialization & foster innovation by 2030

10  Reduced Inequality – Reduce inequality within & among countries by 2030.

11  Sustainable Cities & Communities – Make cities & human settlements inclusive, safe, resilient & 

sustainable.

12  Responsible Consumption & Production – Ensure sustainable consumption & production patterns.

13  Climate Action – Take urgent action to combat climate change & its impacts.

14  Life Below Water – Conserve & sustainably use the oceans, seas & marine resources for sustainable 

development.

15  Life on Land – Protect, restore & promote sustainable use of terrestrial ecosystems, combat 

desertification & halt biodiversity loss.

16  Peace and Justice Strong Institutions – Promote peaceful and inclusive societies for sustainable 

development; provide access to justice for all.

17  Partnerships to achieve the Goal – Strengthen the means of implementation & revitalize the global 

partnership for sustainable development.
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Development Gains
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Reduction in Poverty
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Improvements in peoples’ health and income in 200 countries over 200 years

Shown below is a BBC video demonstrating the gradual improvements in living standards (life expectancy 

[vertical axis] and income [horizontal axis]) in 200 countries over 200 years.

This video cannot be accessed from a pdf. It is recommended that (if possible) you view it on the internet.
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Improvements in peoples’ health and income in 200 countries over 200 years

The video shows that, over 200 years, all 200 countries have experienced a general increase life expectancy 

[vertical axis] and income [horizontal axis]). 

The video shows that the improvements were initially rapid in Europe (brown) and North America (yellow). 

In more recent times, the Middle-East (aqua) and the Asian countries (red) have substantially caught up, but 

Sub-Sahara Africa (blue) mostly remains relatively poor and with low life expectancy. This is the data at the 

end of the period in 2010.
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Health and income in the Middle East in 2010
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Points to Ponder

When studying the readings, pause and give thought to the following questions and propositions. 

1. “Poor” Australians have access to water, sanitation, shelter, health, and education, but they are 

considered poor because they have less disposable income than “rich” Australians.                          

Is this also the situation in developing countries?

Is poverty absolute, or is it relative to a particular environment?

2. In urbanised high-income countries (like Australia), the concentration of rural land ownership does not 

impoverish the urban dwellers. 

Is there a natural progression (as urbanisation proceeds) from small scale subsistence farming towards 

the concentration of land ownership for commercial exploitation? 

If so, does this increase or decrease poverty?

3. Does “trickle down” work? 

If so, under what circumstances?
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Recommended Reading

Following is a list of readings, recommended by the University of Sydney – 

[1] Laderchi, C. R., Saith, R., and Stewart, F. (2003). “Does it Matter that we do not Agree on the Definition 

of Poverty? A Comparison of Four Approaches.” Oxford Development Studies, 31(3), 243–274.

[2] Shepherd, A., Scott, L., Mariotti, C., Kessy, F., Gaiha, R., de Cora, L., Hanifnia, K., Kaicker, N., 

Lenhardt, A., Lwanga-Ntale, C., Sen, B., Sijapati, B., Strawson, T., Thapa, G., Underhill, H., and Wild, L. 

(2015). The Chronic Poverty Report 2014-15: The Road to Zero Poverty. Chronic Poverty Advisory Network, 

1–9. 

[3] Krishna, A., Kristjanson, P., Kuan, J., Quilca, G., Radeny, M., and Sanchez-Urrelo, A. (2006). “Fixing the 

hole in the bucket: household poverty dynamics in the Peruvian Andes.” Development and Change, 37(5), 

997–1021.

[4] Saunders, P. (2011). “Down and out in Australia: the new way to define poverty.” The Conversation
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Local Participation

Village consultation meeting – PNG

• Go

• Listen

• Learn

• Befriend

• Commit

• Develop 

professionally

• Offer your 

expertise

To effectively improve life 

in developing countries …
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Some Acronyms and Definitions

The following acronyms are often used in regards local 

participation in development project planning and 

implementation.

RRA is Rapid Rural Appraisal

PRA is  Participatory Rural Appraisal

MEAL is monitoring, evaluation, accountability and 

learning in developing community contexts

Project is a discreet undertaking (e.g. construction of a 

school building).

Program is the collective undertaking of a number of 

“projects”, each sharing similar objectives but differing 

in some minor way, such as location. A number of 

“projects” comprise a “program” (e.g. improvement of 

educational infrastructure). 

Kaunitz Yeung Architects – Australia

Photos - Kaunitz Yeung Architects – Australia
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Mutual Respect

The foundation … is mutual respect. You must 

acknowledge what you do not know and open 

yourself up to two-way learning. …  the clients / 

end users bring their knowledge of their cultural 

world to the design process … what the design team 

lacks. This compliments what the design team 

brings to the project experience, best practice, and 

expertise. … Through this each project achieves 

high levels of community ownership. 

The process is underpinned by the following values:

1.  Community led consultation.

2.  Listening to all voices. 

3.  Time to listen.

4.  First principles approach. 

5.  Iterative co-design. 

6.  Materials / art / culture.

7.  Co-construct.

8.  Innovation.

Photos - Kaunitz Yeung Architects – Australia
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Points to Ponder

When studying the readings, pause and give thought to the following questions and propositions. 

• Is there a sensible balance between expert knowledge and local knowledge? 

(Chambers)

• Does rigid PRA (Participatory Rural Appraisal) impose outcomes that are not 

necessarily in the best interest of the beneficiaries? (Cooke & Kothari)

• Respect and Friendship develop over time. They cannot be imposed.

• Who participates in your projects?

• How do they participate?

• What does their participation mean?

• Is it equitable?

Who are you designing for?

Does your project perpetuate systemic issues or address them?
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Recommended Reading

Following a reading, recommended by the University of Sydney –

1. Chambers, 1997, What Works and Why

2. Cooke, B., and Kothari, U. (2001). Participation: The New Tyranny? Zed Books, London

Extract from Chambers, 1997, “What Works and Why” 
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The people in these photographs have given permission 
for their photograph to be used for training purposes.

Practical Participation – Solomon Islands

Consultation with village residents is essential to 

determine the required function, location and 

commitment to maintenance of village water supplies.

Local Leadership Local Skills

Kudu Village Water Supply
57 people (recorded on the attendance 
list) attended this pre-construction village 
meeting and posed for this photograph, 
on the understanding that their photo 
would be published for training purposes. 

Notwithstanding this permission, their 
faces (except for the SRCA supervisor) are 
obscured for enhanced privacy. 
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The people in these photographs have given permission 
for their photograph to be used for training purposes.

Practical Participation – PNG

Consultation with village residents, school 

principals and their staff, and health professionals 

is essential to determine the required function, 

location and external features of community 

buildings, education and health buildings 

(respectively), that are constructed as part of 

externally funded  development programs. 

Detailed local input is also required regarding the 

internal fit-out.

Village meetings, staff meetings and training 

sessions provide ideal opportunities to exchange 

information and expertise.
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Needs Assessment, Project Appraisal, 

Monitoring & Evaluation

The 2023 construction of Kenembo School Classrooms and Office by Vision for Homes (PNG) gives 

practical examples of the Needs Assessment, Project Appraisal, Monitoring & Evaluation processes. 
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Project Management Process

The projects management process involves the following process – 

1. Initial Assessment

2. Planning

3. Implementation 

4. Monitoring

5. Evaluation

6. Accountability

7. Learning

Credit: IFRC
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Analysis, Goals, Objectives, Outputs, Outcomes and Activities

Needs Assessment, Analysis, Goals and Objectives

Needs Assessment – This is the determination and 

documentation of the reasons for embarking on the program 

and the projects. It can only be sensibly determined through 

consultation with all stakeholders.

Analysis – The first step in any program is to analyse the 

situation, based on the information derived during the 

consultation process. This includes identification of the main 

strengths, interests, needs, constraints and opportunities of 

the implementing team and of key stakeholders, and 

identifying the problems that need to be solved and their 

causes and consequences.

Goals – Goals are the organisation’s long-term, high-level 

aspirations. It is important to establish the goals of the 

organisation very early in the process (if this has not already 

been done). 

Objectives – Based on the Goals, the results of the 

Consultation, and the detailed Analysis, determine specific 

Program Objectives (for the overall program) and Project 

Objectives (for each individual project within the program).

This process involves identifying the different project 

options available to achieve the main program objectives, 

and selecting the appropriate objective most suited to the 

particular  stakeholders.

Program and Project Design

Logical Framework Matrix (Log Frame) –  The Log 

Frame  is a method of presenting Goals, Objectives, 

Outcomes and Activities using a widely-used standard 

format. It is not the only method of presenting such 

information, and is certainly not the most convenient for 

planning and monitoring construction projects. However, it 

does have the advantage of being recognised by most 

international NGOs, and is used in this training module.

Activity scheduling – Once the Goals, Objectives and  

Outcomes have been determined, the next step is to schedule 

the Activities (those steps necessary in achieving the 

required Outcomes). This involves establishing the logical 

sequence of activities, estimating required resources and  

durations, establishing milestones and assigning sensible  

responsibilities to people (such as supervisors) with access 

to the information. It is here that a degree of flexibility is 

recommended, to ensure that the Log Frame continues to 

serve as a useful tool in the ongoing Monitoring, Evaluation, 

Accountability and Learning (MEAL) processes. 

Planning and MEAL – Determine the required inputs and 

budget and a monitoring system.
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Project Management Process

This project is the construction of two classrooms and an office for Kenembo Primary School in the PNG Western Highlands, 

similar to others designed and constructed by PHA, VFH  and QMS. Reference is made to corresponding DFAT requirements.

Part 1 – Project Design and Preliminaries 

Project Design  B2.2 

Contextual Analysis and Stakeholder Consultation B2.3

Standards, DFAT Requirements & Project Appraisal B2.4

Activity Risk Management B2.5

Partner Organisations and MOUs B2.6

Gender Equality B3.1

Disability Inclusion  B3.2

Environmental Impact B3.3

Displacement and Resettlement B3.4

Sustainability Enhancement B3.5

Child Protection A3.1, A3.2, A 3.3

Safety and Security A2.5, A2.6

Authority to Work In-country C1.1

Partner MOU C1.2 

Partner MOU Annexures including DFAT Requirements C1.3

Partner Agreement Understanding C1.4

Partner Capacity Due Diligence C2.1

Partner Capacity Assessment C2.2

Partner Non-development Activities C2.3

Project-specific Consideration of Partner Capacity C3.1

Partner Performance Monitoring C3.2

Partner Feedback and Complaints C3.3

Part 2 – Monitoring, Evaluation and Learning  

Carried out progressively and on completion of the project

Field Monitoring  B4.1

DFAT & Stakeholder Compliance B4.2

Project Evaluations B4.3

Part 3 – Engineering Design

Part 4 – Construction

Resourcing

Pricing 

Materials Ordering

Materials Delivery and Receipt

Fabrication and Trial Erection

Transport to Site  

Construction 

Commissioning and Hand-over  

Maintenance
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 Contextual Analysis and Stakeholder Consultation

PNG Kenembo School 2 Classrooms + Office
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 Contextual Analysis and Stakeholder Consultation (continued)

PNG Kenembo School 2 Classrooms + Office
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 Contextual Analysis and Stakeholder Consultation (continued)

PNG Kenembo School 2 Classrooms + Office 
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 Contextual Analysis and Stakeholder Consultation (continued) 

PNG Kenembo School 2 Classrooms + Office
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Stakeholder Analysis

Identify Stakeholders

Depending on the program, the stakeholders may vary. 

For example, the stakeholders for village infrastructure construction projects could include the beneficiaries 

(school communities, health services, village residents etc.), the implementing NGO, the funding 

organisations, government and other interested parties such as additional donors. 

For each stakeholder, the following questions should be considered.

• Problems: What are the key problems likely to be experienced by each stakeholder.

• Interests: What is the motivation of each stakeholder? 

• Potential: How can each stakeholder contribute positively to the project at a high level?

• Interaction: How well this stakeholder relate to the other stakeholders in this project?

• Others’ actions: Are other organizations involved in this project, either directly or indirectly? 
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Stakeholder Analysis

PNG Kenembo School 2 Classrooms + Office
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SWOT Analysis

SWOT Analysis can assist participatory group discussions to focus on the important project issues 

such as organizational and community capacity and societal factors.

Strengths

List the reasons why your organisation is particularly suited to carrying out this project. This 

might include your unique skills (building skills, administrative skills etc.), availability of 

other professional assistance. Enhanced experience and a comprehensive track record are 

considered strengths.

Weaknesses

List the factors that could delay or disrupt the execution of the project. How could these 

weaknesses be improved? 

Opportunities

List the reasons for undertaking the project. This might include the provision of education, 

improved health, better housing, safer water supplies, better communications and the like. 

Threats

List what situations could prevent the timely, cost-efficient and effective delivery of the 

program. These could include lack of funding, tribal violence, changes in legislative 

requirements etc.
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SWOT Analysis

PNG Kenembo School 2 Classrooms + Office
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Fishbone Diagram Analysis

Fishbone Diagram analyses provide a logical way, during brainstorming sessions, of thinking through the 

main issues affecting the implementation of a project. The main problem to be solved is listed on the 

“backbone” and the contributing factors are progressively listed on the sloping “bones” and then (in turn) on 

the horizontal “bones”.

PNG Kenembo School 2 Classrooms + Office
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Problem Tree Analysis

PNG Kenembo School 2 Classrooms + Office

This “Problem Tree and Solution Tree” 

analysis relates to the structural resilience of 

houses and public buildings in rural PNG 

villages.

Other analyses may be appropriate for 

educational and/or health applications.
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 Log Frame Analysis of Objectives, Outputs, Outcomes and Activities

Credit: University of Sydney
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Preparing a Log Frame

As the name implies, a Log Frame should be based on 

logic to determine the program or project objectives, 

assumptions, indicators, the monitoring, and the activities 

to be undertaken. 

Idealism suggest a logical approach when preparing a Log 

Frame matrix is to progress from Goals to Objectives to 

Outcomes to Actions.

However, pragmatism will be achieved by working in the 

opposite direction, Actions to Outcomes to Objectives to 

Goals. This ensures that timeframes can be achieved and 

budget limitations can be accommodated.

The sensible way is to commence with and idealism 

approach, and use pragmatism to check and modify it 

considering the resources available and the practicality of 

specified indicators and monitoring.

There is no point in specifying indicators or a monitoring 

regime that cannot (in practice) be implemented, or the 

results verified. The use of digital cameras and emails to 

facilitate good communications between site supervisors 

and project managers or designers can greatly assist 

practical monitoring.

Then

If
And
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 Log Frame Analysis of Objectives, Outputs, Outcomes and Activities

                                                                                            PNG Kenembo School 2 Classrooms + Office
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Points to Ponder

1. This training module has mentioned several analysis tools – Stakeholder Analysis, SWOT Analysis. 

Fishbone Diagram Analysis and Problem Tree Analysis. However, there are many more analysis tools 

(such as Critical Path Networking and PERT) available to program and project designers. 

Which tools are most useful in understanding the issues of a particular program or project?

2. Funding organisations often have expectations that certain analysis tools will be employed, but often 

such expectations lead to the selection and use of tools that are not useful and (in some cases) 

misleading.

Are funding organisation expectations for the used of certain analysis tools counterproductive? 

3. It is common to assume that analysis tools are only useful at the planning stage of a program or 

project. However, if properly used, the same analysis tools can be progressively updated and used for 

implementation monitoring. In particular, the Log Frame tool may be adapted to serve this purpose.

Can the analysis tools be adapted for program or project monitoring and control?

4. A “project” is a discreet undertaking (e.g. construction of a school building), which, together with 

other “projects”, comprise a “program” (e.g. Improvement of educational infrastructure). 

Does the organisation correctly differentiate between programs and the constituent projects?
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Engineering Design and Construction
The following suite of detailed Quasar Management Services training packages and manuals are available 

from the website. They set out principles and practices appropriate for the engineering design and 

construction of South Pacific village infrastructure. 

Manuals

• HELPER Manual

• Human Rights in South Pacific Villages

• DANCER Building System Design Manual

• VILLAGE AQUA WASH Manual

• Structural Design Actions for South Pacific Village Buildings

Training Packages

• Humanitarian Engineering 

• Building Skills

• Rural Water Supply

• Rural Sanitation
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Humanitarian Engineering  Tutorial Assignment 

Kudu Water Supply
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Introduction

This brief provides an introduction to the scope of work required to complete 

this assignment. Uniquely, this is a real project implemented by Partner 

Housing Australasia, an NGO (non-governmental organisation), being funded 

by the generous donations by Australians. 

Kudu village is located on the remote island of Ranongga in the Solomon 

Islands Western Province.

You will design a new gravity feed water supply system for the community of 

Kudu, located on the remote west coast of Ranongga (50 km west of Gizo), in 

the Solomon Islands. 

Your project design should be compatible with the principal requirements of 

major donors, and will be in Log Frame format. Your project design should 

identify the major governance issues and suggest appropriate approaches.

Kudu Water Supply Assignment

Previous Projects 

on Ranongga Island
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Partner Housing Australasia is an entirely voluntary organisation, which aims to transform the lives 

of people living in Asia-Pacific villages by improving the cyclone, earthquake and tsunami 

resistance of their houses, clinics, schools, and community buildings; and by providing clean water 

supplies and hygienic sanitation. 

Partner Housing Australasia offers four basic services:

1. Pro-bono “Design and Help-Desk” Engineering Services to other Non-governmental 

Organisations (NGOs) and governments of South Pacific countries.

2. Finance, design, materials supply, supervision, mentoring and training for village 

infrastructure, clinics schools, water, sanitation, and housing projects.

3. Development of village building systems with enhanced cyclone, earthquake and tsunami 

resistance and sustainable rural water supply and sanitation systems.

4. Training programs for the design, construction and maintenance of improved village 

buildings, rural water supply, and sanitation. 

Partner Housing Australasia
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Travel is challenging
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Communications are challenging
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The terrain is challenging
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Maintenance is challenging
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Solomon Islands Poverty
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Solomon Islands Poverty

https://globalnutritionreport.org/documents/262/Solomon_Islands.pdf
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Solomon Islands Poverty

RWASH Sector Performance Review … 2015 – 2020

The best access to rural water supplies in Solomon Islands Western Province (83% to 100%, dark green 

shading) is in the Shortland Islands and in North Ranongga. 

Central Ranongga and South Ranongga have significantly better access (49% to 66%, indicated by pale green 

shading) than most other parts of the Western Province. 
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Solomon Islands – Kudu Water Supply

Log Frame Analysis of Objectives, Outputs, Outcomes and Activities
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Solomon Islands – Kudu Water Supply

Log Frame Analysis of Objectives, Outputs, Outcomes and Activities
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Your designs should adhere to the Solomon Islands RWASH Design and Construction Standards (which are 

linked at the end of this brief).  There is strong leadership in this community and community participation in 

the construction phase is expected to be relatively strong – reasonable expectations for these contributions 

should be detailed. 

As with all projects of this type in remote locations, prior knowledge of the size of the population and the 

location of water sources is extremely difficult to obtain. The design brief is intended to reflect these 

difficulties, and you will be expected to develop skills in collecting and analyzing information from various 

sources, for purposes of design.

For example-

• The design life could be determined giving consideration to the expected growth in population and 

maintenance issues. 

• The current population could be determined by counting the number of houses in the aerial 

photograph, and multiplying by an average number of people likely to be living in each house.

• The future design population could be determined by increasing the population by an assumed 

growth over the design life.

• Seasonal rainfall data, catchment areas (determined from contours), and assumed runoff percentage 

could be used to determine the seasonal water flows in catchments feeding alternate water sources.

• Possible locations for small dams (to serve as water sources) can be determined considering the 

required hydraulic head, the heights indicated by the contours, and the flows available from various 

catchments. 

Kudu Water Supply – Engineering Design Standards and Input
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The design should consider, and select one of the two following options for the design and construction of a 

water supply system to cater for the future population of the village at the design life. You could draw water 

a) from a nearby (but limited) source approximately 1.0 km walking distance to the south-east of the 

village, or

b) from a more reliable source within 5.0 km walking distance of the village.

Geographic coordinates:     8°5’25"S            156°32'00"E

The system should propose and detail the layout for a gravity-fed water system. This may require the need 

for storage tanks in order to meet peak daily demands in water usage. You will need to consider the 

placement of proposed standpipes in the community, detailing the proposed locations. Additional details on 

locations desired by the community will be provided upon request..

Kudu Water Supply – Design Input (continued)

There are approximately 40 

houses with a maximum 

average of 5 people per house, 

indicating a maximum village 

population of 200 people living 

in Kudu at present.

Design should be based on the 

predicted maximum population 

at the end of an assumed design 

life.
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Kudu Village

57 people (recorded on an attendance list) attended this pre-construction village meeting and posed for this 

photograph, on the understanding that their photo would be published and used for training purposes. 

Notwithstanding this permission, their faces (except for the SRCA supervisor) are obscured for enhanced 

privacy. Approximately one third are children. 

Population check. If a third of the village were present at the meeting, this would indicate a village 

population of approximately 180. Therefore, an estimate of 200 is probably conservative, but still can be 

used for water supply purposes.
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Budget and Bill Of Quantities

You should provide a bill of quantities and estimated cost to construction for the proposed water system 

(excluding their program and project management costs). This needs to cover any hired labour, tools, and all 

materials, including spare parts and a maintenance kit. Larger upfront capital costs should be considered 

(within the allowable budget) to reduce maintenance and extend the service life of the system. For example, 

this may involve selecting parts which have a longer service life or can be more reliably procured. You may 

want to consider buying a lower quality part that with guarantee of supply. 

 Maintenance Plan

While construction of the system is relatively simple, the most difficult challenge will be sustained 

maintenance. As such, there should be a comprehensive plan to ensure that the system remain operational for 

years to come. This should consider any required training programs to ensure sufficient local skills, tools, 

spare parts, and consideration of local supply chains which are unreliable. 

Local Governance

There should also be consideration for local governance structures to manage the system and possible 

payment structure to source funds for ongoing maintenance costs. The entire system should be designed with 

these aspects in mind.

Construction Schedule 

You should provide an estimated completion schedule for construction. It takes about 6 weeks to get the parts 

delivered if they come from Honiara (the capital of the Solomon Islands). It normally takes about 3-4 weeks 

to get the order sorted out, especially if things are out of stock and have to come from China or New Zealand.  

Wherever possible, you should preference the use of locally sourced materials.

Kudu Water Supply 
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• Solomon Islands Rural Water, Sanitation, and Hygiene (SI RWASH) Engineering Standards

• Australia Solomon Islands Aid Partnership 2017-2020

• National Development Strategy 2016 – 2035

• Humanitarian Data Exchange – Solomon Islands

• GOVERNANCE | Partnerhousingaus 

Kudu Water Supply – Key References And Standards

https://sirwash.weebly.com/
https://sirwash.weebly.com/
https://www.dfat.gov.au/about-us/publications/Pages/australia-solomon-islands-aid-partnership-2017-2020
https://www.dfat.gov.au/about-us/publications/Pages/australia-solomon-islands-aid-partnership-2017-2020
https://www.dfat.gov.au/about-us/publications/Pages/australia-solomon-islands-aid-partnership-2017-2020
https://www.dfat.gov.au/about-us/publications/Pages/australia-solomon-islands-aid-partnership-2017-2020
https://solomonislands-data.sprep.org/dataset/national-development-strategy-2016-2035
https://solomonislands-data.sprep.org/dataset/national-development-strategy-2016-2035
https://solomonislands-data.sprep.org/dataset/national-development-strategy-2016-2035
https://solomonislands-data.sprep.org/dataset/national-development-strategy-2016-2035
https://data.humdata.org/group/slb
https://data.humdata.org/group/slb
https://data.humdata.org/group/slb
https://data.humdata.org/group/slb
https://www.partnerhousing.org/governance
https://www.partnerhousing.org/governance
https://www.partnerhousing.org/governance
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Kudu Water Supply – Topography
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Kudu Water Supply – Project Costs

An important part of the Kudu Water Supply Projects is to calculate reasonably accurate costs. This is done after you have 

done the design, although an unexpected high cost may suggest that you reexamine the design.  Based on previous similar 

projects, it is expected that the total project cost will be approximately AUD 40,000 (+ or - 25%)  AUD = Australian dollars.

Materials

a) Prepare a Bill of Quantities (BOQ), a list of all of the materials necessary to complete the project. Include components 

(pipes, fittings, cement etc), consumables (fuel etc) and tools. Make an allowance for wastage, breakage and spares. Once 

the materials are delivered to site, it is quite impractical to go back to Gizo for replacements.

b) Determine the unit price for each of the materials in the BOQ. See a partial list below. You may be able to estimate other 

prices by extrapolation from the partial list. You may check these prices  approximately by determining the costs in 

Australia (from Australian hardware outlets) and converting to SBD (Solomon Island dollars), and making an allowance 

for supply difficulties in Solomon Islands. You will need to determine an exchange rate from the internet.

c) Calculate the material costs by multiplying the quantities by the unit costs. Calculate the total material costs.

Subcontract, Day-labour and Services

a) Prepare a  list of construction activities. This list probably from the “Activities” part of your Log Frame Analysis.

b) Determine the unit price for the subcontract supervisor and a specialist plumber. This is difficult to estimate. Unless you 

have more accurate information, you could perhaps allow approximately 50% of the materials cost. 

c) You may assume that day labour is provided by the village resident free. 

Design and Auditing

a) You may assume that the design is carried out probono (at no cost) by volunteer students and engineers.

b) You may assume that mandatory auditing is carried out by volunteers, but you should allow airfares from Sydney to Gizo 

and return, and 4 days hotel accommodation and meals in Gizo.

Contingency

a) Allow a contingency for price changes, design delays, changes and other unforeseen circumstances. Between 20% and 

30% is reasonable.
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Kudu Water Supply – Some Typical Material Costs

Hardware Unit
Unit Price

SBD 

Cement 40 kg/bag 40 kg bags $       113.00 

F62 welded reinforced concrete mesh (5.8m x 2.2m x 6.00 mm dia, sheet $       710.00 

10 mm steel rod x 1 900 x 400 mm, cut to length and bend to L each $         142.86 

75 x 2.35 ɸ mm Bright jolt head nails kg $           30.00 

1.25 mm galvanised tie wire x 50 m, Zenith roll $         55.00 

150 x 25 mm rough sawn timber formwork x  3.4 m (approx) lengths $         100.00 

DN 50 HDPE Pipes and Fittings Unit
Unit Price

SBD 

DN50 blue line HDPE pipe, 150 m/coil PN12.5 AS/NZ 4130 150 m coil $    6,250.00 

DN50 poly coupling, Plasson each $       165.00 

DN50 Poly M/thread adaptor, Plasson each $       115.00 

DN 50 Galvanised Steel Pipes and Fittings Unit
Unit Price

SBD 

DN50 x 90 degree galvanised elbow each $         50.00 

DN50 x 3 mm galvanised pipe x 100 mm, thread both ends each $       380.00 

DN50 gate valve brass, FF GVB50, Norma each $       396.00 

DN50 galvanised hex nipple each $         36.00 

DN50 x 300 mm PVC pressure pipe with drilled holes each $           40.00 

DN50 galvanised pipe x 1.0 m, with both ends threaded each $         760.00 

DN50 ball float valve, tank floater each $       288.00 

DN 50 PVC Pipes and Fittings Unit
Unit Price

SBD 

50mm female BSP faucet socket PVC pressure each $           30.00 

DN50 x 88 degree DWV PVC plain bend each $         12.00 

50mm PVC end cap each $           20.00 

DN50 PVC Pipe (DWV) x 2.0 m each $           40.00 

DN50 x DN32 poly reducing set, Plasson each $         55.00 

DN50 PVC Pipe (DWV) x 900 mm, 1 piece

(cut from stock length, SBD $ 715 each 5.8 stock length) 
900 (ex 5.8 m) $         204.29 

DN50 drop in grate poly round white each $         24.00 

DN50 x 88 degree DWV PVC plain bend each $         56.00 

DN50 DWV PVC pipe x 2.0 m (cut from 5.8 m length) each $       235.00 
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Kudu Water Supply – Some Typical Material Costs

DN 32 HDPE Pipes and Fittings Unit
Unit Price

SBD 

DN32 blue line HDPE pipe x 200 m/coil, PN12.5, AS/NZ 

4130
200 m coil $    3,480.00 

DN32 poly coupling, Plasson each $         80.00 

DN32 x 90 degree poly tee, Plasson each $       140.00 

DN32 x DN20 Poly metric thread aptor, Plasson each $         55.00 

DN20 Galvanised Steel Pipes and Fittings Unit
Unit Price

SBD 

DN20 galvanised elbow x 90 degree each $         12.00 

DN20 x 2.5mm galvanised pipe x 1200 mm, threaded each $         430.00 

DN20 galvanised female socket each $         10.00 

DN20 galvanised tee each $         15.00 

DN20 brass gate valve, FF, Norma each $       105.00 

DN20 brass stop cock, TH FF each $       148.00 

DN20 brass hose cock / R, TH FF each $       130.00 

DN20 galvanised hex nipple each $         10.00 

DN20 x DN15 galvanised reducing bush each $           9.00 

DN15 Galvanised Steel Pipes and Fittings Unit
Unit Price

SBD 

DN15 x 2.8 mm galvanised pipe x 900 mm, thread both ends each $         120.00 

DN15 galvanised elbow x 90 degree each $         12.00 

DN15 x 2.8 mm galvanised pipe x 600 mm, thread both ends each $           80.00 

DN20 x 2.5mm galvanised pipe x 200 mm, thread both ends each $         230.00 

These 2022 hardware costs are provided in Solomon 

Island dollars (SBD) by a major Honiara hardware 

supplier. You must also allow for transport to Kudu.
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Assignment

Please complete your name, email address and postal address; and use the notes in this workbook to complete 

the assignment. Attach this page to the assignment and submit both to the tutor, or email to 

RodJohnstonAUS@gmail.com .  The tutor will assess it and reply with comments and will complete the 

Training Certificate.  

Name: _______________________________________  Email: __________________________________

Postal Address: _________________________________________________________________________

mailto:RodJohnstonAUS@gmail.com
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Training Certificate

I hereby certify that

____________________

has completed course material in 

Humanitarian Engineering – Introductory Level 

prepared by Quasar Management Services Pty Limited.

Signed:                                        Name:                                                      Date:              . 

This certificate is valid only if signed and 

dated by an authorised officer of Quasar 

Management Services Pty Limited.
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Disclaimer & Copyright

Disclaimer

This training package covers broad  engineering principles and building practices, with particular 

emphasis on village infrastructure in the Asia-Pacific region. These broad principles and practices must 

be translated into specific requirements for particular projects by professional architects, engineers or 

builders with the requisite qualifications and experience. Associated sample specifications and 

drawings are available in electronic format, with the express intention that architects, engineers and 

builders will edit them to suit the particular requirements of specific projects. The design, construction 

and costing of structures must be carried out by qualified and experienced architects, engineers and 

builders, who must make themselves aware of any changes to the applicable standards, building 

regulations and other relevant regulations. The authors, publishers and distributors of these documents, 

specifications and associated drawings do not accept any responsibility for incorrect, inappropriate or 

incomplete use of this information. 

Copyright

 ©  Quasar Management Services Pty Ltd  All rights are reserved.  Permission is given for individuals 

to use this material in the preparation of designs, specification and contracts for individual projects.  

Permission is also given for not-for-profit Nongovernmental Organizations to use this material in the 

preparation of Training Programs and for the design, specification and construction of affordable 

housing and associated infrastructure in the Asia-Pacific region.  Use of this material for any other 

commercial purposes prohibited without the written permission of the copyright owner. While most of 

this material is freely available via the internet, some is from Quasar Management Services and Partner 

Housing Australasia. We thank the University of Sydney for fruitful collaboration over several years. 
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