
Piloting low-tech 
Omni-processor



• Large volume of anoxic/anaerobic wastewater removed from sites every 
year (+450,000m3/year) and disposed of in overstretched WWTP :

• Conventional treatment (aerobic | activated sludge)

• Non or partially operational 

• Operation status has deteriorated with the current Energy crisis

• Even if Innovative DEWATS is at scale in the country, sludge will still need to be 
removed from sites and safely managed

Support to the WWTP- receiving sludge



UNICEF LCO has been piloting the 
treatment performance of a 
LowTech Omniprocessor enabling 
receiving and treating the 
Wastewater and sludge from ISs 
desludging.
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Stakeholders Challenges

- Energy Crisis leading to solarize the system
- Original treatment of the MBBR is affected by the low level of solid capture by the 

Flocculation and too high level of Fat Oil and grease

- Thus, UNICEF with the support of BMGF initiated an upgrade of the system, adding a 
Coagulation stage and DAF system as per the following scheme
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StakeholdersProof of concept achieved
Treated Wastewater reach the ELVs for safe discharge in the environment. And reuse of biosolids is proven possible.

 



Handover to the BWE



Stakeholders Opportunities

- To sustain the Operation and maintenance of the system with BWE 
having stretched financial and human resources UNICEF look how to 
develop a circular economy market to generate revenue from the 
biosolids produced.

Co-compost bags of 10kg - $6/bag Agricultural mix bags of 10kg - $10/bag

United Nations COMTRADE
database on international trade, Lebanon's 
imports of fertilizers were US$28.52 Million in 
2021. 

LIBNOR stds (NL-ISO 19698:2020) reuse of 
biosolids.



Aarsal Road Map

Image – Wastewater leaking from the existing wastewater ponds in the 

Jurd of Aarsal



1.Context and background



Demographics

❑ A town and the largest 

municipality in Baalbek district 

of BBH Governorate. 

❑ High proportion of Syrian 

refugees living across 208 ITSs 

(approx. 32,000 population).

❑ Slightly less Syrian refugees 

living in residential areas 

(15,000).

❑ 40,000 Host Community.

1. Context and background

Wastewater Context

❑ No network, reliant on 

desludging services.

❑ Currently 530m3/d from ISs is 

discharged.

❑ High risk of groundwater 

contamination to surrounding 

villages.

❑ Governor of BBH collected full 

consensus from community for 

the UNICEF roadmap (2024).
Image – Ponds filled by wastewater in Aarsal (approx. 500m from 

households)



3. Medium to Long Term 
Solutions



3. Medium to long term solution

Medium term Solution Long term Solution

Installation of Fixed Bed BioReactor (FBBR) to 
enable treatment of 800m3/d of sludge. 
m$ 4.6 for the installation of the system including 
solarization and Composting plant 

Operation and maintenance 
$ 270,000 / year

Desludging Cost 
+m$ 1/ year

Rehabilitation of the open pond  
$ 800,000 over 2 years

Potential generation of income
$ 150,000/year Reuse of sludge as fertilizer
$ 50,000/year Reuse of treated water 

FBBR is a modular and scalable 
system enable to be connected to a 
network
X4 the number of modules
+ m$ 7.5

Network would need to be in 
place – BTD estimate the cost at 
m$ 14 in its 2020 study.

m$5.4 – Investment (system and rehabilitation)
m$1.3 – Yearly operation cost (Desludging + O&M WWTP)
K$ 200 – Yearly potential revenue generation

+m$21.5 – Investment (system enlargement and network)
m$1.1 – Estimated yearly operation cost (O&M WWTP - tbc)
K$ 800 – Estimated yearly potential revenue generation

Potential generation of income
Up to $ 600,000/year Reuse of 
sludge as fertilizer
Up to $ 200,000/year Reuse of 
treated water 



Discussion



For any question, 
please contact :

Kevin BONEL

WASH Specialist 

kbonel@unicef.org

81 641 130

+33 6 08 65 88 36

mailto:kbonel@unicef.org
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