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Humanitarian Engineering Brief 
A collaboration between Akorn Educational Services,  

Engineers Australia, Engineers Without Borders and WorleyParsons 
 

Scenario Outline: 

Travelling through Cambodia on a holiday, Alex stopped at the Tonlé Sap 

Lake. She had allowed three days there to explore the area. Alex met Sam, a 

volunteer from Live & Learn Environmental Education, a non-profit 

organisation, who was developing a program for a disadvantaged community 

living in a floating village. Sam began to describe the everyday living 

conditions of many of the communities on the Lake, particularly the 

circumstances of a family he knows where the parents are raising three small 

children, two boys and a girl, aged 4,7 and 11 respectively.  

This family live in a small floating house that only has three rooms and some 

of their extended family also live with them. Alex notes that this must be 

cramped quarters for nine people, however Sam says this is often the case. 

The family work collectively, going out on their one rickety boat to source 

firewood to burn in order to cook and fish for food, with the surplus providing 

income at the markets.  

As the family's one boat is needed for fishing, it is difficult to get the kids to 

the nearby school. As the kids have grown older, they have preferred to stay 

home to help with the chores, however Sam suspects that this is because 

there is no toilet at the school – he knows that many students in the area are 

embarrassed to squat over the side of the school into the lake where they 

can be seen by people passing by. As most of the boats in the area are a 

combination of row and paddle boats (the more affluent families in the area 

have motorized boats, and many of these are poorly maintained, run 

inefficiently and leak petrol into the lake), it takes considerable time to take 

the kids to school, decreasing the available fishing time and increasing the 

time for which the kids have to hold on before they can use a toilet at home 

(which provides privacy, but also empties into the lake).  

Sam also tells of the continual threat of illness which this and many other 

families face as all of their drinking water comes from the lake, while their 

washing water, cooking water and any waste (for example human and 
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animal defecation), is dumped back into the lake. The youngest of this family 

is currently ill, and other members of the family must take time away from 

their usual work to care for him. The family are worried about the expense of 

taking him to a doctor and they become increasingly worried when he does 

not recover as quickly as is usual; the largest cause of death amongst 

children and babies in Cambodia is diarrhoea.  

Luckily, this family owns a few pigs and other animals and can sell these 

precious assets if necessary. Sam also believes that the pig waste in the 

water is contributing to the family's often sick state. He also mentioned that 

the family's matriarchs have a bad chest affliction due to the wood stove 

they use to prepare and cook the family's food.  

Alex puzzles over what Sam has told her; there are so many issues facing 

this family that are things just taken for granted in her home of Australia and 

many are problems that could be addressed by engineers. She knows of an 

organisation in Australia, Engineers Without Borders, which her employer 

sponsors, that work to address the disadvantage faced by communities. She 

mentions this organisation to Sam, who cautions that any "outside" help 

must listen and work with the community to have any chance of success. 

Sam has seen many instances where foreigners have come to "help" but 

have instead created more problems, such as the many wells dug around 

Cambodia which have now been found to contain arsenic. Alex doesn't think 

this will be a problem as EWB is known for acting with an ''assests 

based'' approach to development that ensures the community decides what 

they need and use the assets they already have in the planning, 

conceptualisation and operation of the projects. EWB would like to begin to 

research possible avenues through which their volunteers can assist the 

community. 

Your task is to help Alex provide some solutions to the problems outlined in 

this booklet (use all the information provided you can) faced by the 

communities living on the Tonlé Sap Lake. In groups, you will need to decide 

what issue you would like to address (from the themes attached), what 

section of the community you are focussing on, how the issue is best 

resolved, whether any assets based methods or community consultation is 

required and what materials or expertise your idea involves.  

After working through the issue with your team, you will provide a short 

presentation to the group explaining the reasons for your choice. 



 
  Humanitarian Engineering Brief 

3 

 

Scenario Aims: 

- To show you what a wide range of activities engineering is involved 

in; 

- To enable you to learn about the complexities of engineering and 

design in a real life international context. Sustainable development 

and appropriate design are equally critical here in Australia and New 

Zealand and indeed in all your future work;  

- As engineers, planners and designers, you will be required to 

develop engineering and design solutions that are tailored to the 

local social, cultural, political, environmental and economic context; 

- To appreciate the impact your decisions and actions have on the 

broader community; 

 

This brief also represents a chance to reflect on the bigger issues of 

poverty and sustainable development and your role in responding to 

them. Although there is no shortage of challenges, there is also no 

shortage of great ideas to solve them. 
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Fact Sheet: Cambodia 

Full Name Kingdom of Cambodia 

Land Area (sq km) 181,035 

Population Size 14,071,000 

Population Density 77.73 

Year of Independence 1953 

GDP per capita ($US) 384 

Age Structure 0-14 years: 34.0% 

  15-64 years: 62.4% 

  65 years and over: 3.6% 

Ethnic Groups Khmer 90%, Vietnamese 5%, Chinese 1%, other 4% 

Languages Khmer (official) 95%, French, English 

Religion Theravada Buddhist 95%, other 5% 

 

(Source: http://www.livelearn.org/country/cambodia.asp)  

 

 

 

http://www.livelearn.org/country/cambodia.asp
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Fact Sheet: Tonlé Sap Lake 

The Tonlé Sap Lake is the largest lake in South-east Asia. It covers 1.6 

million hectares in the wet season and decreases to one fifth of that area 

in the dry season.1  The lake is fed by the Tonlé Sap River that reverses it 

flow in the monsoon season. This is one of the few rivers in the world to 

do so. In 1997, the Tonlé Sap was recognised by UNESCO as a Biosphere 

Reserve. Khmer is the main ethnic origin of Tonlé Sap communities, with 

minority groups consisting of Chinese, Vietnamese and Cham.1 

Some 32% of Cambodia’s population lives in the Tonlé Sap basin1, which 

covers 80,000 km2 or 44% of the country’s total land area. 340,000 

people live in the immediate vicinity of the lake and are highly dependent 

on fish and other aquatic resources.1 

The communities live and work largely on the water, either in floating 

buildings and boats that are moved seasonally with the lake levels; in 

stilted houses which are surrounded by water during the wet season and 

become land based in the dry, or in small portable land based houses that 

are carried across the land according to the height of the lake. Less than 

10% of the people living on or around the lake have access to safe 

drinking water or appropriate sanitation.1 37% of the population on and 

around the lake lives below the poverty line.1 

The lake is also home to an amazing biodiversity. Up to 400,000 tonnes of 

fish are caught every year on the Tonlé Sap, making it the richest fishery 

in the world (in fish caught per capita). These fish provide up to 80% of 

the total protein intake of Cambodians.1 The lake contains 225 different 

species of fish, 42 species of reptiles, and 46 species of mammals.7 It 

sustains the largest colonies of water birds in Indochina, mainly at Preak 

Toal, a bird sanctuary.7  In addition, the lake’s floodplain produces 12% of 

the total rice produced in Cambodia and more than 200 species of plants 

are found in the Tonlé Sap.7 
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Brief material sourced from resources of the EWB Challenge 2009 (note that references may contain 

additional material not referred to in brief due to shortened length of resource). 

 


