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Background

Sanitary Situation on Site

» Demand of water larger than access to resources
» Shortages of water (availability, tech. probl., etc.)

« If water is available, extremely high water
consumption (toilets, showers keep running)

» Water flush toilet systems are partly not known by
the students (unexpected / wrong use)

« Different cultures / different mentalities of student’s
have impact to the use of toilet systems

dirty and very unhygienic situation (dirt, mildew)
disease infections are possible!
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Background

Problem of Treatment of the Output

* No sewer systems on the University sites yet
No proper collection of urine and faecal matter

* No treatment facilities on the University sites yet
No treatment of output possible

» Necessary tools for emptying septic tanks not
available (pump cars). Flooding of toilets, showers

pollution and contamination of environment
(ponds, drinking water) are possible!

30.05.2008 Page 3



UNIVERSITY

: L . CAPACITY BUILDING PROGRAM

W CUCT TG RS AR THIA PLnAC
MINISTRY OF EDUCATION & MINISTRY OF CAPACITY BUILOING

Research on Different Sanitation Systems

VIP (Ventilation Improved Pit Latrine) - Principle

VIP uses movement of air to draw odors away
Flies attracted to the light on top of vent pipe die
when trying to escape

Advantages:
Decrease fly & odor problems

Cheap to build
Very easy to use, principle known by most students

No need of water to function
Easy to maintain

Disadvantages:
Rooms have to be very dark
If wind direction not respected, principle doesn’t work
Vault needs to be emptied by pump car or
superstructure has to be relocated when vault is full
No solution for treatment of output
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Research on Different Sanitation Systems

WATER
EcoSan (Ecological Sanitation) - Principle SOURCE
Closing material cycles
Recovering and utilizing nutrients Water
Reducing the consumption of freshwater Groundwater
. ) o : Surface Wat
Mlnlmlzmg health risks (especially in developing (drinking) water urface Water
ountries) PRODUCTION
Minimizing environmental pollution other material

rainwater

Rgglucing energy consumption rates and/or better greywater
utilizing energy contents goods & faeces
other material ] [] urine
/ settlement solid waste

food
nutrition

Nutrients
- EcoSan is not a specific technology,
but a philosophy

AGRICULTURE
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Research on Different Sanitation Systems

Wastewater — Grey water, Urine, Faeces
Characteristics of the Different Flows

Urine
~ 500 I/(p*y)

h

» Greatest volume » Relatively small volume
* Very low hygienic risk « Low hygienic risk
e Little nutrients e Almost all nutrients

Easy to treat
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Faeces
~ 50 I/(p*y)

N\

* Small volume
» High hygienic risk
» Careful handling required
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Research on Different Sanitation Systems

Urine Diverting Dry Toilet (UDDT)
Collection and Treatment system

Urine Diverting Dry Toilet
UDD Toilet House (UDDT) mould

(2 items) Material: ceramics

Production site in Awassa, ETH

|_ J handwash basin

sedimentation percolation

short-time storage long-time storage

= urine transport per pipe use on farmland
= asfertilizer

=

£

=

g

=

composting

transport per vehicle use on farmland

bin
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Research on Different Sanitation Systems

Benefits of UDD-Toilets Risks of UDD-Toilets
» No use of water for flushing * New sys_ten_1
« Toilet works also in water shortage times ~ * Separa_t|on IS p_artly unknown _
« Less technical installations * Education (Training, workshops) is
Clogging of pipes by faeces and garbage necessary . _
is impossible « Regular maintenance is required

Hygienic system (no contact with faeces)
Less pollution

» Flexibility towards conditions (topography,
climate etc)

e Job creation
* Production of compost
* Production of fertilizer
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Concept Development

Project Idea

Introduction of innovative and future-orientated sanitation systems for the new universities.
Therefore it is suggested to construct a demonstration unit at Adama site:

* Dry toilets with urine separation and reutilization of urine and faeces
(Urine Diverting Dry Toilet — UDDT)

The idea of this demonstration unit is
* to show alternative solutions for sanitation
* to create awareness amongst students for hygienic sanitation
* to examine and optimize different possibilities of treatment

Basing on the results a dissemination on other sites will be possible.
Demonstration Unit has to fulfill

. representative appearance
. high quality (planning & construction)
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Concept Development

Consultant’s Experience in ETH

Two EcoSan consultants were hired for support

e Dr. Martin Oldenburg
OtterWasser GmbH in Germany and
Ecological Sanitation Ethiopia (ESE) in Ethiopia

e Ato Wudneh Ayele
ROSA (Resource Oriented Sanitation concepts in peri-urban areas of Africa)

Projects in Ethiopia

e  Construction of UDD-Toilets for ex. in Wolayta Sodo and Arba Minch
* Including research in the use of urine as fertilizer

L o2g

P e——— %

o £4 _
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Concept Development

Presetting

» No. of toilet rooms: 15 for each gender
» Treatment facilities not in faculty area

* Collection of faecal matter in bin system
 Care taker paid for 1st year by GTZ-IS
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. Who must be involved

. Site Visit / Socio-cultural analysis at Adama Uni

. Define location for toilet bldg. and treatment facilities
. Design of toilet building

. Concept / Design of treatment facilities for U/F/G

. Check and adjust design

. Develop operation and maintenance manual (OMM)
. Contractual setup / tender process

Start construction

10. Awareness raising campaigns and workshops

11.Start operation

12. Monitoring

13. Application of urine / faecal matter in agriculture
14. Workshop for evaluation (after 6 months)
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Concept Development

1. Participants / Stakeholders to involve

. GTZ-IS (planning and construction)

. MH E / SanMech (planning and construction)
. EcoSan consultants

. Tier Il colleagues

. Adama University Officials
. Students (questionairy, workshops)
. Care taker / cleaning staff (workshops)

. Agricultural Research Institut in Adama
3 . Farmers
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Concept Development

2. Socio-Cultural Analysis

Methodology:
*Observation
eInterviews

*Group discussions

The specific objectives of the study are:

* Identify / understand the students hygiene behaviors

* Select risky behaviors

* Suggest behaviors, which help to prevent the transmission of disease
* Investigate attitudes of the students towards ecological sanitation

* Identify methods of raising awareness / dissemination of information

Some main findings of the study are:

* Provide orientation about proper use of existing sanitation facilities at the
beginning of each academic year

» Awareness raising campaign before the demonstration UDDT is opened
« Janitors should clean toilets on Saturdays, Sundays and on holidays

* Maintain sanitary fixtures including WC units at least once in a year

» The previous trend of cost sharing by the students for the provision of
tissue paper should be adopted again

* Dispose anal cleansing matter

» Students may not add ash after use. Therefore the caretaker should do it
» The health committee of the student’s union together with proctors should
actively be involved in monitoring of the hygiene behavior of the students

* Etc.
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Concept Development

3. Location of Toilet Building and Treatment Facili  ties
Adama Master Plan

s
—

—
)]
5

1L LT
3

==

(O Toilet Building (On-site)
(O Treatment Site (Off-site)
[]

Faculty Bldgs. 1st Phase without
Toilets for Students
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Design of Toilet Building and Treatment Facilities

4. Design of Toilet Building — 1st Idea

"Ground Floor" "First Floor"
i:—‘p 2 Iouver windowes.
masterial bo be clarfied
w mtsl doors. ‘stair case.
Rear Elevation Front Elevation
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Design of Toilet Building and Treatment Area

5. Concept / Design of Treatment Facilities — Faecal = Matter o °
o On-site o Off-site

T

'Cr)“ '

Storage in bin Composting Application of
~ 1 week for ca. 6 months compost
in garden/farm

Transport of bins
via donkey cart

\ 4

v
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Design of Toilet Building and Treatment Area

5. Concept / Design of Treatment Facilities — Urine oo
o On-site o Off-site
H\H\
] DL
LStorage Transport of urine
via donkey cart /

Storage in Sewage pipe > Long term storage — ,  Application of
short term tank for ca. 6 months fertilizer

~ 1 week in garden/farm
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Design of Toilet Building and Treatment Area

5. Concept / Design of Treatment Facilities — Greyw  ater o °
o On-site o On-site
W\H\
] DL
D .
Transport of
grey water via pipe
» Storage —__» Filtration in
In sedimentation tank percolation area

30.05.2008 Page 18



Design of Toilet Building and Treatment Facilities

6. Check and Adjust Design — Ground and First Floor
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Design of Toilet Building and Treatment Facilities

6. Check and Adjust Design — Section and Elevation
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Design of Toilet Building and Treatment Facilities

6. Check and Adjust Design — Sanitary
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Design of Toilet Building and Treatment Facilities

6. Check and Adjust Design — Landscaping
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Design of Toilet Building and Treatment Facilities

7. Operation and Maintenance Manual

Introduction
General Description of the Urine Diverting Dry Toil et (UDDT) System

Part A Concept of UDDT-Building and Treatment of Out  lets

Al) Basic Data
A2) Design of Treatment Facilities ( Near the UDDT-Building / Treatment Site)
Part B Operation and Maintenance (O&M) of UDDT
B1) Operation and Management (or Maintenance?) Concept
B2) Operating Principles and Methods / Trouble Shooting
B3) Roles and Responsibilities
A 3.1- Tasks and Responsibilities of Adama University Management
- Costs and Material required for routine O&M Works

3.2- Instructions for Caretaker (English and Amabhric)
- Task List for Caretaker

3.3- Instruction for Cleaning Staff (English and Amharic)
- Task List for Cleaning Staff

3.4- Do’s and Don’ts of UDDT users
- Information Poster for users (see attachment)

B4) Recommendations for agricultural use out outlets
B5) Health Protection Measures

B6) Monitoring and Evaluation

B7) References / Appendix
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Design of Toilet Building and Treatment Facilities

7. Operation and Maintenance Manual

Task List for Caretaker
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Design of Toilet Building and Treatment Facilities

7. Operation and Maintenance Manual

User’s Information
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Situation now

» Design and BoQ finalised
«  OMM & FAQ & Monitoring Sheets prepared
* Agreement between GTZ-IS and Adama University on process

The next steps of the project:
* Presentation of the final design incl. time schedule
*  Workshop with stakeholders for the use of the materials

e  Cooperation with Awash Melkassa Agricultural Research Center and Agricultural
Department

* Awareness campaign with the farmers of the university and the surrounding areas,
creation of network with farmers in Sodo / Arba Minch

e  Supervision, Data Collection, Evaluation, Reporting Concepts
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Situation now

Personnel Lessons Learnt

Adopt and customize traditional sanitation systems to the demand of a modern University
Involve important stakeholders, users etc.

Consider holistic planning approach

Architect’s main task is coordination

Planning is no linear process - “2 steps forward and 1 step backwards”
AR/ST/SN affect each other significantly and can’t be seen independently

“Low cost construction requires high quality planning”

Low Cost Constructions includes Sustainability

Detailing / Finishing is necessary to meet standard (also in the future)

Check possibilities on site - Discussions with Skill-Up graders regarding special elements

Think up to the end (where to bring output, how to transport it, by whom, with which tools etc.
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