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1. DM Proposal Number and Title

Floating Water Closet (FWC) 02445

2. Project Summary

Objective: To improve the environment health quality for the poor people in the seashore by using simple and appropriate technology through providing Floating Water Closet (FWC). 
Rationale: People have difficulties to make water closet, because their house stand above the sea water. So, when the tides are fall, the feces stay on the ground under the houses and it will be brought to the ocean when the rise of tides come. If this condition doesn’t handle as soon as possible, it will bring a bad effect for health. This situation also can bring bad smell and be a source of disease. According to the population health information on 1,488 people in August 2005 indicated 44 people infected scabies, 40 diarrhea, 5 dysentery, 5 suffer form intestinal worms, 40 plague by malaria, and most get the skin diseases. 

Innovative: Building the FWC on the surface of the sea, will be suitable for fisherman residence which haven’t land area. It uses simple technology which consist of 3 part: feces removal, feces collecting, and feces waste processing. In the waste processing, FWC using abundance material and it’s easy to find around the village, such as the palm fiber, charcoal from the coconut shell and sand. The using of FWC as same as WC customary. This technology can adapt with the rise and fall of the tides, so it is suitable to used on the seashore.  

3. Problem Definition

The settlement located on village of Bagan Deli, sub district of Medan Belawan, province of North Sumatra, Indonesia. The number of the population  are 1,488 people and the mainly are Malayan ethnic. The local household have average income about $60/month. They have low education. Only 40 % of 1,488 population graduated from primary school which bring the quality of health become worse.

Making healthy WC is a big problem for them, because of they do not have land area to build WC septic tank. Their WC is a hole of 15 cm x 15 cm without septic tank and the feces are thrown directly to the sea. The ironically they know that this condition is bad for healthy. From the survey on 55 head of household, all of them said that their habit of throwing feces directly to the sea can cause diseases. The minimal government attention and low education of the people are the other reasons which cause this problem. This FWC program as could as possible cooperate with the local government because they are also responsible to this problem. Until now the government only concern on the treatment of the sick people not to prevent the source of diseases.

As a description, the feces that thrown to the sea will cause bad smelt and will be the source of disease. This condition will be worse when the fall of tides come. The feces will be stacked at the space beneath their house. If each day they throw feces only once, the amount of feces collected at the space beneath their houses is : feces mass = 1488 people x 200 gr/people = 297.600 gr = 297, 6 kg (assumed the average feces mass = 200 gr/people). Of course this big amount of feces will cause diseases. Fly will free alight from the feces to the people food. The number of E. Coli will be increased. The kinds of diseases of this problem are typhus, dysentery, basilar, poliomyelitis, digestive disease, infection of roundworm, taenia worm.
To do this project, our team will give health education also participatory to build the FWC. Awareness processes implementation involve local government elders society and consul of health and sanitation. Some NGO’s have tried to solve this program. They had plan to build general WC. They have done survey but there is no follow up until now. And the last, the problem have not solved until now.

4. Idea and Innovative

4.1. General

The main problem of this project is to improve health and prevent disease that is caused by the bad habit in defecate to the sea directly. This condition can be changed by build healthy water closet which is simple in making, using and maintenance. FWC is suitable to built on the fisherman settlement that have no land area. FWC uses materials such as woods, fiber, drum. In processing feces, FWC uses carbon active from a coconut shell, palm fiber, and sand. The waste feces can be used by the people as an organic fertilizer. The detail of FWC can be seen  in Annex C.
The bridge access from the housing to FWC using a stair (maximum 200) which is made of wood. The stair is completed with hinge so the FWC will up and down following the type of tides. 
4.2. Materials of building
The materials that are used: 
4.2.1. Floor

It is made of fiber glass. The thickness is about 30 cm at part of closet. And the other using 10 cm. Mass total is about 414.75 kg.
4.2.2. Wall

It is made of fiber glass. It has total wide 22 m2 and the total mass is about 15.642 kg. 
4.2.3. Roof

For keeping the people from sun light and the rain. The FWC uses the transparence roofs material such as polymer. The total wide is about 15m2 and total mass 10.655 kg   

4.2.4. Door

In the one unit FWC consist 5 (five) door. It has total mass 54.14 kg.

4.2.5. Closet

The closet is made of ceramic and consist 5 (five) closets. The total mass are about 50 kg.
4.2.6. Goose-neck pipe

It is made of PVC. The maximum length is about 10 meters and the total mass 7.44 kg.  

4.2.7. Pole

It is made of wood. The materials is easy to find and an efficient cost goods. The FWC uses 7 (seven) pole. Each pole has length 5.5 meters (according to land condition) and its diameters 15 cm.

4.2.8. Used Tire
To keep the FWC from sinking

4.2.9. Bridge access

It is made from  small weight  of wood. The length is 5 m.
4.2.10 Septic tank

The total surface area are 5.92 m2 and it’s mass 70.20 kg.
4.2.11 Floating equipment 

It is made of plastic material. The length and diameter of floating depend on the weight of FWC. 
The function floating equipment is carried all of the FWC load. The maximum load include  : Material FWC mass, maximum people mass are 5 person (350 Kg) and maximum water mass in the septic tank (waste) is 800 kg. The total mass :
Total mass = 414.75kg + 15.642 kg +10.655 kg + 54.14 kg + 50 kg

                     + 7.44 kg + 70.20 kg + 350 kg + 800 kg + 28.57 kg


      = 1801.40 kg

Using 10% safety factor, so the total load of the floating = 1.1 X 1801.40 kg = 1981.21 kg. 

With the Archimedes equation :
W
= FA
m . g 
= V . ρw . g

1981.21
= V. 1000 kg/m3
VT 

= 1.98 m3
 If using drum with diameter and length; 1 m and 1.2 m so,  the total volume of  4 drum = 4.π.r2 .L


       = 4 X 3.14 X0.52 X1.2


       = 3.678 m3
Base of this dimension, the FWC are floated when the rise of tides comes.

4.3 Processing of feces equipment

Feces will be collected in the collecting tank. Assumed the FWC using by 100  people each day, and using 6 liter  water per person. 

Vwater = 100 people  X  6 liter/people  

          = 600 liter 

          = 0,6 m3
The average amount of man feces = 250 ml (for a times) so :

The total feces

= 100 people  X  250 ml/people




= 25,000 ml




= 25 liter

Based above calculation, total volume with enter septic tank  :

Total volume
= 600 liter + 25 Liter



= 625 liter  = 0.625 m3
For this capacity we need minimal volume of septic tank = 0.92 m3 the shape of septic tank is bar with dimension = 1.2 m  X 0.81 m X  0.95 m. 

Detail of Septic tank can be seen in Annex C.
Feces will be collected for a while in the collecting tank. The feces will be composed by  bacteria and produce CO2 and H2O. The filter will filth when the water level reach the section of the filter. The filter is made unite with the collecting tank after pass the filter water will flow to the sea.

4.4.  Full Tank period
The team has calculated the full tank period. The assumption based on the feces mass and the number of FWC user day to day, the tank will full after 3 years.

For more details of calculating, see the details in annex B
4.5.  Innovation 

The unique/innovation of this FWC are :

1. FWC is built above the sea surface, it does not need land area.

2. It is adaptable to the tides

3. Simple technology. Using an available material filter around the village such as palm fiber, charcoal from coconut shell, and sand. After pass the filter, water automatically flows to the sea. 
5. Project Implementation and milestone
5. 1 Preparation

First activity in implement FWC project are:

5.1.1 Personnel

Preparing team or personnel will be involved in these activity prepared with good. Several expert will be involved are: (a) Team Leader, (b) Consultant consist of Hydrologist, Sociologists, Topography Surveyor, Hydrology Surveyor, Laboratory Technician, and (c) field engineer, and (d) Illustrator.
5.1.2 Tools/ Equipment

Equipment will be prepared for survey and analyzed concrete structure. Some equipment will be used are (a) Utensil, (b) Personnel equipment, (c) Digital camera, (d) pH meter, (e) Boat, (f) vehicle, and (g) Laptop.
5.1.3 Map and Data Collecting

Data can be supporting for this activity be prepared and find those with valid, because based on that all investigation be done. Some data will be found are:

a. Map
b. Hydro oceanography data

c. Permanent FWC Technical Specification

5.1.4 Desk Study

All secondary data and results of reconnaissance survey collected will analyze and study by consultant team with accurate for knowing condition. Then it will be complete in work planning survey, so it can be done valid and quickly. Result will be details in Inception Report will do several activities.
5.1.5 Work Planning

Work planning filled survey planning and sampling point. 

5.1.6 Composing Inception Report

The secondary data, from desk study/reconnaissance survey and work planning be composed for Inception Report, consist of this report are:

a. Data analysis result and information get in first step.

b. Work planning consultant in field and laboratory,

c. Equipment will be used,

d. Execute schedule,

e. Methodology,
5.1.8. Discussion

Inception Report will be presentation on the public discussing. This activity forwarded to discuss work planning, methodology, data which be collected by consultant. Beside that receive input for next activity. After preparing, consultant will do mobilization soon.
5.2 Data Collection Method
5.2.1 Secondary data

Secondary data be found from similar study in past, also from publication paper. The kind of secondary data are: (a). Climate, (b). ​Physiographic, (d).Hydro oceanography, (e). Demography, (f). Socio Economics, (g).Socio Culture.
5.2.2. Primary Data 

a.   Topography Survey

In order to prepare such as the land, it is necessary to have situation measuring and mapping topography with objectives to know earth surface configuration in detail on the area being developed. The position of  FWC will be built in stabilization surface.

b.   Water Resources

Bagan Deli water resource potency are ground water, rain water, sea water, and clean water from government company. According economics, and effectively resources analyze, so this project use clean water from government company. It had been discussed with local government.
c.   Water Quality

Water be needed by people must be check before used. At least 3 (three) sample be taken from water resources. Water which is possible used for FWC are clean water, rain water, and ground water. Sea water is not suitable for this FWC because it can inhibit decomposing of the feces. The rain fall does not effectively to used. If FWC use a ground water, it needs a high cost. So the project use the clean water. 
d.   Socio Culture and Social Institution

Socio culture is one of parameter and determine for water system and waste water management. Therefore, the team have to know about mass perception and expectation for water system and waste water management. The kind of socio culture to be find out are:

· Mass perception about the living environment today and how mass expectation.

· How mass responsive for many changing and what they reasoning.

· What kind of religion factor can be supporting the successful of  FWC.

· What kind of existing institution today? Because one aim for this program is the revitalization of existing institution, so the people can managed the FWC by them self.

The team have done the survey on 55 households. The survey result figure out that 100% of respondent knows and agree that the bad habit in defecate directly to the sea could bring a various disease. And they extremely happy to hear the FWC project planning. But the socialization of this project is still needed.
5.3 Analysis

5.3.1 Analysis of  WC

a. Alternative of WC

According to the data and many reasoning, the team had made an analyze for     the alternative WC system which can be implemented.
b. Institution of  WC

when the collective or communal system be chosen, then the institution for managing the FWC should be prepared.    

c.  Costing 

 Construction cost is based on a basic price and wages. Estimated basic price for   each item of work are based on  price standard to occur in Bagan Deli.

5.4 Analysis of Septic Tank 
a.   Alternative Septic Tank 

According to data and many reasoning, the team has made an analyze on this problem. The waste water of FWC use decomposes bacteria and filter system which utilize local material such as; sand, palm fiber and carbon active from a coconut shell. So the people can be adapted easily in using and keeping the FWC.
b.   Costing

Construction cost are based on basic price and wages. The materials are available from the local potency. So this also can make an income generating for the local people.

5.5. Discussing and Public Forum

Participatory planning, this principle should be developed in this project. After finishing the draft of Final Report, the draft has to be presenting to villagers  through the public forum. In this forum, team/consultant want to check much aspect for the FWC project. Some question must be answered by people there.

· Can the technology of the FWC which be choose can accepted by social and religion?

· Can the technology be running side by side with culture?

· Can the user be managing the maintenance periodically?

· When the FWC will be operating, do the villagers need any supporting from the local government?

5.6. Making Floating Water Closet

To build the FWC is started by preparing materials/equipment tools and workers recruitment. It will be done in 1 (one) month, then the team build water installation which cooperate with government. After that workers will build FWC in 2 (two) region.

5.7. Reporting

There are 5 (five) step:

1. Inception Report

Inception report is prepared 1 (one) month after the team has been on job and is designed to show that work is underway as planned. 

2. Progress Report

Progress report is prepared every 3 months during the team has been on the job and is designed to show that the work is underway as planned.

3. Interim Report

Interim report will give to explain about condition at site as data collect and technical analyzes of  FWC.  

4. Final Report

Final report had been addressed to World Bank Development Market Place. Consist of  all process program.

6. Project Beneficiaries and Result
	No
	Stakeholders/ Beneficiaries
	Result/Outcomes

	1
	Villager


	a. Health aspect

Keeping awareness of environment health early. The using of FWC is hoped to reduce the amount of feces in space beneath their house. It’s impact to reduce infection of disease like diarrhea, dysentery, and the infection of scabies. This program can make the society more prosperous because decreasing of disease.

b. Social and culture Aspect

- We hope this program can reduce the way of    dirty life of society.

- To Increase the cooperation and togetherness to keep the environment because  they always throw the feces at random

c.  Economy Aspect

This project involve the youth  in building. Based of the survey , there are many unemployed in the village  This program is also hoped provide the job before improving the income of population. This program can give the ability for the local population in making and maintenance the FWC. It’s also has good function if there are expansion to the other area, example for labor.   

	2
	Regional Government

Government of Medan City

Village Chief


	This program can help the government of Medan in section of society and environment health. So that, the allocation of the healthy budget can be allocated to other section. 

The program can help the work of Village Chief in keeping cleanliness environment. 

	3
	Team Leader
	As head of project, tem leader try to give the best. This program is very valuable chance. Beside leading the society serve program, this program can increase experience and salary.

	4
	Project Team
	The team project are final grade student of North Sumatra University that join at Indonesian Student Christian Movement (GMKI) that have engineering background. So that, the science that they get at university can be applied directly.

	5
	Indonesian Student Christian Movement (GMKI)


	Society devotion is one of the GMKI’s service purpose. This program expected can encourage the youth generation to directly get involved in society service based on each science discipline.

	6.
	Consultant


	This program involving the consultant directly on society devotion. So, the budget more economical than benefit program. 

	7
	Material Shop
	This program can increase benefit for local industries.  




7. Organization Sustainability: Team and Partner
7.1. Applicant organization
Indonesian Student Christian Movement (GMKI) established at February 9th, 1950 and merged in World Student Christian Federation (WSCF). GMKI is a non profit organization in aim to prepare responsible and expert Christian leader in campus, church and society. In carrying on it’s service GMKI is directly involved in social activities. As an experience implementation in social community, GMKI was directly involved in volunteering for Bahorok flood disaster aid, tsunami aid in Aceh and Nias. GMKI also gave help to poor people in Sibolangit area by providing participative studies, for example agriculture and social-culture technology application. In carrying out this program GMKI do not get royalty. In church service community, GMKI provides training for youth improve their knowledge and skill. In campus GMKI member are directly involved  in internal organization so that GMKI can easy its service application. 

As an organization that has been long existed, GMKI has the alumni net potential and truth starting with bureaucracy, academic, effort and goes to science. There for, GMKI finds no difficulties in building cooperation to provide its work program including social program for poor societies. Beside that, GMKI also has multidiscipline at student so that in making the program come true, GMKI has a promise comprehension.

7.2. Project team
Project team is a research team for engineering faculty at North Sumatera University. This team consist at last semester student who have their interest in technology for society’s wealth fore. One of its result studies that has been successfully done is plant design patchouli oil distillation for the farmer. The team consist of four person include :

a. Deputy of Chemical / Environmental Engineering

To handle the design of waste treatment and to analyze the environmental impact. 

b. Deputy of Electrical / Mechanical Engineering 

To handle material and installation 

c. Deputy of Civil / Architecture Engineering 

To handle the FWC construction include the foundation, and FWC building.

d. Deputy of Industrial Engineering

To handle project management and feasibility study of the project.

7.3. Main Partner Organization
Pratita Total Design, PT is a consultant who work in environmental engineering, sanitation and design. This consultant had done some sanitation and health project. The project are design and built the water supply in North Sumatra and Aceh, environment impact analyze, sanitation project in Aceh and redesign and built some church in Sumatra and other building project. In North Sumatra, this company has complete sanitation / environmental project equipment. Such as GPS, Water laboratory, and a simple prototype technology to solve the sanitation problem. Beside that government, private company usually use this consultant. As we see, this company has high credibility and responsibility. It can be known that there is no project in case. 

8. Team Leader

The team leader of this project is Johannes Sabam Siregar, Chemical Engineering student at last semester, North Sumatra University, Indonesia. He has organization and leadership experience in university as cadre developing coordinator in Chemical Engineering Student Association, North Sumatra University. Proactive in promoting democracy among the campus. Actively involve in extra campus organization which are concern in strengthening rural. He also a recipient “Nurani Dunia program – Mandiri Bank” and believed as sanitation and water supply program coordinator in Babura river, Medan. Beside that, he also a member Bayer Young Environmental Envoy 2005 which is environment envoy community at international.     
9. Risk Evaluation

The team has highlights some risks addressed on this project as describe below:
1. The unsafely equipment of the FWC could bring an accident for the user and at the end people do not want to use FWC anymore when having a defecate. To cover this condition, The FWC using a strength, light in the weight, and non corrosive materials. The FWC also has a safety, strong and adaptable to types of tides.   

2. The villagers refuse to use the FWC for the reason of whether the equipment is unsafely to use. The team will develop discussing forum to socialize on making, using, and keeping. 

3. The lack of a sense of belonging among the people and they do not want to be involved to keep and maintain the FWC. The team will held routine discussion to influence the sanitation awareness. The team suggest the villagers to organize them self to keep and maintain the FWC.  

4. The lack of a numbers of worker to finish the project because of they have to go to the sea to caught the fish. This condition could make the time period of the project become longer than the planned before. So, the team employing the workers from outside region.

5. Some of the material item could be stolen since some of the people around the settlement has no definite job and some are jobless. The team will involve the formal and informal leader from the local area and employing the youth. The warehouse should be hired to keep the logistic security. 

6. The time period of the organization committee has expired while the project are still going on. So, the team make a routine evaluation during implementing project.

7.   The price index of the goods and materials tend to fluctuating in anytime could influence the budget cost of the project. So, the currency based on US dollar to keep the curs more stable than IDR.   

10. Potential for Scaling Up/Replication

Project is planned build in two area namely fifth area and sixth area. After building for this two are finished, than we plan how to expand the other area. We think the project can be developed to the other area because several reason :

1. The Project is available to develop in fourth, twelfth, and fifteenth area which location is still a same with fifth area and sixth area, that is coastal settlement.

2. The experience to build FWC at fifth area and sixth area is first advantage. In case is easier for us to build or to expand to other area because when we build FWC at fifth area and sixth area we can solve any problem.

3. The project team are members of GMKI. The strong vision for serve is a strong spirit for problem solving. 

4. The team are consist of different basic science that help us to simplify problem, so we can easier to expand to other area.

5. The team join with Pratita Total Design, PT. This company has a lot of experience in handling project especially in sanitation. It is our strength to solve the problem.

6. GMKI are the cadre organization that have strong network on North Sumatra. It is possible for us to work together with others such as : Regional Government, Senior Members/Friends, other company and NGO’s. We make this opportunity to collect fund in case to expand this project especially at fourth, twelfth, and fifteenth area.

This project is available to be expanded in other region in Indonesia, remembering that Indonesia is an archipelago and many more civilities who live at coastal. For example, Tanjung Balai, Dumai, Sibolga, Nias, Borneo. Sanitation in that area is bad especially in feces treatment.    
11. Financial Viability
This project will take a place for two years. Some US$10,000 donation from the government funds will be allocating to build an installation of clean water service. This issue also a part of the government responsibility in serving and promoting the community wealth. Some US$ 2,000 donations could be collected from senior friends/members of GMKI and the churches. These incoming cash has an interesting value in involving all the service stakeholders.

At the third year and the fourth year, the total sum of the project budget is US$ 56,040 for building about 10 units FWC with project revenues US$ 13,000 that is come from selling the 200 units of the septic tank on price US$40 for each unit and the government donation about US$5,000. But if the total amount of incoming cash can not satisfy the total amount of the budget, then the team should expense a substantial money from the project revenue  in order to facilitate the availability of the septic tank for each house of 325 households. This project will give some benefit for the villagers especially the poor. This project also has an opportunity to collaborate with the private business under the sponsorship program.

12. Environmental Benefits

The benefits from this project for environmental:

1. FWC is completed with a simple filtration system without chemical materials. The system can reduce the total of feces (consist of cellulose, fat, fiber, bacteria, and organic compound). Beside that, it can keep the sea biodiversity. 
2. FWC is built on sea surface. It can reduce amount of land area which using septic tank area. So the land pollute can be decrease.

3. The simple waste treatment can reduce bad smell. 
4. The FWC waste water system produce organic fertilizer, because it uses bio decomposer.
ANNEX A

Flowchart Floating Water Closet
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ANNEX B
Estimation FWC Dimension
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1. Wall

Wall is made from fiber glass like a square. Measure of  wall at back square is 5  meter  X  2 meter    = 10 m2
There is 6 screen wall with measure 1meter X 2 meter so, this wide of this  area = 6 ( 1 meter X 2 meter) = 12 m2
Total wall area  
 = 22 m2
The wall thickness = 0.003 m

We can calculate volume of wall :

Volume
= 22 m2 X  0.003 m



= 0.066 m3
Density of fiber glass 
= 237 kg/m3  so, 

Wall mass  

= ρ  . V


      


= 237  X 0.066


       


= 15.642 kg

2. Roof
Roof is made from fiber glass. Measure of the roof is 5 meter  X 1.5 meter. The roof is formed like rectangular. There is 2 roof.

Area wide of roof
= 2  ( 5 meter  X  1.5 meter)




= 15 m2
The roof thickness is 0.003 meter

So, Roof volume  
= 15 m2  x 0.003 m




= 0.045 m3
Roof mass

= ρ  . V



 
= 237  X  0.045




= 10.665 kg

3.   Door
Door is made from Aluminum. There is 5 door with measure 1 m  X 2 m

Door wide
= 5 ( 1m X 2 m)




= 10 m2
The Aluminum thickness  is 0.002 meter 

So, Aluminum volume  
=  10 m2 X 0.002 meter





  
=   0.02 m3
Aluminum density is 2707 kg/m3
Aluminum mass
= 0.02 m3  X 2707 kg/m3




= 54.14 kg

4.   Closet

Total mass of closet = 5  X 10 kg




         = 50 kg

5.   Septic tank
Septic tank is made from fiber glass. The measure of septic tank can be seen in picture of septic tank .

Wide septic tank
=  2 (1.2 x 0.95) + (0.81 X 0.95) + 2(1.2 X 0.81) + (0.8 X 



                0.7) + 2(0.16 X 0.35) + 2 (0.81 X 0.16)




=  5.9247 m2
Septic tank thickness is 0.1 m

Total volume septic tank
= 5.9247 m2  X 0.1





= 0.59247 m3
Septic tank mass
= ρ  . V




= 237 x 0.59247




= 140.414 kg

6.   Goose-neck 

The maximum of goose-neck is 10 meter with thickness 0.005 m.

Goose-neck volume  =2πrLΔX




    = 2 x 3.14 x 0.1 x 10 x 0.005 m




    = 0.0314 m3
Pipe mass

    = 237 x 0.0314




    = 7.44 kg
7.   Floor
The floor have two different thickness namely 0.1 and 0.3 m.

We can see at the detail measure picture :

Floor volume
= (5 x 0.5 x 0.1) + (5 x 1 x 0.3)




= 1.75 m3
Floor mass

= 237 x 1.75




= 414.75 kg

8.   Full tank time
The average feces mass = 200 gr/people (for one times)

200 gram feces consists of 75 % water and 25 % solid. So, the amount of solid for one people = 25% X 200 gr/person.

Bacteria can compose 80% solid, and it reaction will produce sludge = 20% X 50 gr / people. Capacity for 100 people;

The amount of sludge     
= 100 people X 10 gr / people





= 1,000 gr = 1 kg 





= 0.001 m3 

Full tank period  

=
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or about 3 years
ANNEX C
FWC DETAIL DRAWING
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GROUND  PLAN
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RIGHT VIEW
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SEPTIC TANK
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SECTION A – A
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SITE PLAN
Schedule Time

Floating Water Closet
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