




















Nutrient 
recovery and reuse

Programa: 

“Modelos descentralizados de saneamiento en Bolivia”

Lourdes Valenzuela - Aguatuya



Phosphorus non-renewable resource

Phosphate rock reserves (Mt) World fertilizer production

Nitrogenous Potassium Phosphorous



Urine production: 
1.5 L/day
550 L/year

95% water

5% dissolved 
solids Dry fertilizer easy 

to market

human urine 
abundant discharge

It has a high 
content of 
nitrogen, 
phosphorus and 
potassium.

Urine can make a great plant fertilizer

Nitrogen

Phosphorus

Recovery of  90%  phosphorus in urine
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Decentralized sanitation with a 
circular economy approach

Insite solutions 
Ecological Sanitation

Model



Sanitation service chain

Generation  

Collection

Transport and 
discharge

Treatment for final 
disposal
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Flow chart
Urine plant

Primary storage
Additives and mechanical 
agitation (35 min)

draining the 
supernatant

Transfer of sediment and 
residual supernatant

Rest for 
2 hours

PHASE 
SEPARATION

Rest for 12 
hours

Discard 
supernatant

Sediment recovery

Drying trays

Heat treatment 
(dehydrated 5 to 7 days)Final storage
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Relationship N-P-K = 9-4-1

Characteristics of the product obtained

Monitoreo 2023

Parameter Unit August September October Average not 
recovered

Percentage 
recovered

Total phosphorus % 15 2 11 9 91

Total potassium % 111 96 100 102 -2

Total nitrogen % 93 69 107 90 10



Cost of fertilizer production

First 6 months of operation

Item Description Cost [$us] Number Cost [$us/year]

1 Energy consumption 7.14 12 85.71

2 Operator 89.28 13 1160.71

3 Inputs (MgO2 and Bentonite) 285.42 1 285.42

4 Minor tools and other inputs 71.42 1 71.42

5 Safety clothing and PPE 214.28 1 214.28

• The plant's capacity is 60,000 liters per year.

• The production cost was 3 [$us/kg] of dry product (fertilizer).

• The market offers fertilizers from 0.50 to 3.00 [$us/Kg]

• Beneficiaries pay for collection service: 5 - 15 [Bs/month/family]



• Leaving no one behind

• Solutions tailored to needs and realities
Sustainability of basic services:

Closing the loop

Cost-efficiency in the dependence 
on non-renewable fertilizers

• Prevents eutrophication of water bodies

• Reduces the carbon footprint (transfer of fertilizers)
Positive environmental impact:

Conclusions



Video 1 min
EPSAS, La Paz, a Green Company in action:

https://youtu.be/KiHZs2UhMiQ

https://youtu.be/KiHZs2UhMiQ 


lvalenzuela@aguatuya.org

www.aguatuya.org

mailto:lvalenzuela@aguatuya.org
http://www.aguatuya.org/






The Clean and Green productive sanitation framework

Kenya Rural Sanitation and Hygiene protocol
MoH / UNICEF / USAID: 
http://guidelines.health.go.ke/#/category/16/497/meta 

http://guidelines.health.go.ke/#/category/16/497/meta


Step 2. End open defecation using CLTS 
(achieved beginning of 2022)

The Clean and Green framework: from theory -> action in Burkina Faso

Step 3. Triggering event on ”waste resources”

Step 4. Sensitization and training on managing 
local risks and resources

Step 1. Baseline study

Quantity and economic value of ”human fertilizer”

Urine and faeces options

Greywater Livestock urine Organic waste and ash

Step 5. Different  
options (technologies 
and practices) to 
protect health and 
increase safe reuse



6. Farmer Fields Schools led by Agro-Action (NGO in Burkina Faso)

The Clean and Green framework: from theory -> action

Soil/water 
conservation

Safe use of treated 
urine and feces



Step 7. Monitoring of progress

The Clean and Green frameworkThe Clean and Green framework: from theory -> action

Step 8. Recognition/certification for achieving Clean and Green status

Monitoring and certification – still to be tested IRL:



Reports available on the Clean and Green project website

Clean and Green overview 
- Spanish 
(Bolivia focus)

Monitoring framework 
- French 

Resource flow mapping 
tool - French

Clean and Green overview 
- French 
(Burkina Faso focus)

Clean and Green overview 
- English 

https://www.sei.org/projects/clean-and-green/#highlights 

https://www.sei.org/projects/clean-and-green/#highlights


1. Resource flow mapping

• Diagnostic (focus group) 

• Sensitization (focus or household) -> 

raise awareness on local agri-

sanitation cycle and spark interest for 

improvement





Resource flow mapping outcomes

• Red dots mark non-reused waste = potential 

areas of improvement

→ Discussions 

• Barriers for a better recovery and reuse 

of these waste resources?

• Existing solutions - traditional?

• Perception of different alternative 

solutions proposed 



2. Green track monitoring (resource recovery and reuse)

• Quantity: Collect the majority of each waste 
generated (targeting > 75%);

• Safety: Knowledge acquired and measures in 
place to reduce health risks. 

• Efficiency: Knowledge acquired and measures 
in place to reduce nutrient losses and over 
fertilization

1 Q Existence of urine collection device Y N

2 Q Quantity collected > 10 l per person per month Y N

3 S Latrines/urinals are clean Y N

4 S Knowledge of safety measures for handling urine Y N

5 E Knowledge on how to minimize nitrogen losses Y N

6 E Knowledge of methods and doses of applying urine Y N

Example: Human urine 



Perspectives

▪ Monitoring framework validation and application IRL → 
Clean and Green certification of households/villages

▪ Pursue activities in the pilot villages → impact evaluation 

▪ Adapt framework and tools to other settings

Contact: 

linus.dagerskog@sei.org

saidou.savadogo@wateraid.org

Video presented during World Water Day 2023 at FAO event: 
https://www.youtube.com/watch?v=ncXabxRCH6A&t=3049s 

https://www.youtube.com/watch?v=ncXabxRCH6A&t=3049s
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