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Excreta and Wastewater Management

Organic waste material, which often 

makes up more than 50 % of total waste, 

is scarcely reused in low and middle- 

income countries. Municipal organic 

waste generated by households and mar-

kets often remains uncollected. Restricted 

accessibility and low profitability lead to a 

limited collection pattern within the munic-

ipalities. In unserved areas, organic solid  

waste is generally dumped on streets and 

in drains, thereby increasing the risk of 

flooding, creating breeding places for dis-

ease transmitting insects and rodents, and 

causing olfactory nuisance.

Another central issue is the manage-

ment of faecal sludge (FS). FS accumu-

lating in septic tanks, latrines and other 

on-site sanitation facilities, contains high 

levels of nutrients and also pathogens. De-

spite its nutritional value, sludge generated 

in urban and peri-urban areas is frequently  

not reused in agriculture. The reasons 

are attributed to long distances between 

sludge producers and potential users of 

the treated sludge and to its complex treat-

ment that reduces the economic viability  

of proper faecal sludge management. 

In Thailand, only 20 % of the municipali-

ties operate sludge treatment plants. In 

most cases, sludge is discharged into sur-

face waters or reused without adequate 

treatment as soil conditioner and nutri-

ent source in (peri-urban) agriculture. Such 

practices expose farmers and consumers 

alike to considerable health risks from the 

extremely high pathogenic contamination 

of the sludge.

Fly larvae for sludge management
Viewing FS and organic waste as a free 

and valuable resource rather than an ex-

pensive waste creates new economic 

niches and turns waste collection and 

treatment into a profitable business. One 

promising approach is to use the larvae of 

the black soldier fly (Hermetia illucens L. 

(Photo 1) to transform organic waste into 

valuable products. These larvae, which 

feed voraciously on decaying organic ma-

terial, reduce up to 80 % of the dry mat-

ter and produce a nutrient-rich byprod-

uct in the form of the last larval stage, the 

so-called prepupae. Their protein content 

(amounting to about 40 %) makes them a 

valuable alternative to fishmeal in animal 

feed. This offers new opportunities for 

small entrepreneurs in developing coun-

tries to combine waste management and 

feedstuff production. 

A recent study, conducted at the Asian 

Institute of Technology (AIT) in Bangkok, 

Thailand, in collaboration with Sandec, in-

vestigated use of these critters in treating 

dewatered faecal sludge. The objective of 

the study was to examine decomposition 

of organic waste streams, particularly as 

regards treatability of faecal sludge.

Promising experiments at AIT
The experiments were conducted in the 

laboratory using larvae derived from a sol-

dier fly colony raised in a small greenhouse 

on the AIT campus. The sludge, originat-

ing from nearby septic tanks of the mu-

nicipal service providers, was dewatered 

(63 % H2O) in a small-scale drying bed. To 

determine digestibility and optimal mixing 

ratio of faecal sludge and market waste, 

larvae were fed different ratios of these 

waste products (0 %, 25 %, 50 %, 80 %, 

and 100 % FS) every three days until all 

larvae had transformed into prepupae. To 

allow for source-dependent development 

times, the effective waste material reduc-

tion was divided by the number of days 

the larvae fed on the material, thus obtain-

ing the waste reduction index (WRI).

Larval performance in the faecal sludge 

experiment was compared to data ob-

tained from a similar experiment using oil 

and grease waste as well as chicken feed 

(control) as feed source.

Larvae of the black soldier fly were not 

only able to survive and even develop in 

pure faecal sludge, but were also capable 

to significantly reduce the sludge biomass. 

Nonetheless, the larvae developed much 

faster when market waste was added  

to the faecal sludge to enhance the nutritive 

value of the larvae’s feed source (Fig. 1).  

The resulting prepupae were also much 

fatter than when feeding on faecal sludge 

only. The combination of faecal sludge 

with market waste in a 50:50 ratio prom-

ises to be a good combination of prepupal 

biomass production and efficient waste re-

duction. Furthermore, experiments with 

oil and grease waste from the cantine’s 

grease trap let us assume that soldier fly 

larvae can also process these waste prod-

ucts. These promising results prompted  

Sandec to plan an extended research 

project in Thailand in close collaboration 

with AIT and other partner institutions in 

Switzerland and Germany. 
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Figure 1: Weight gain of black soldier fly larvae  

fed with chicken feed or different mixing ratios of 

market waste (MW) and faecal sludge (FS).

Photo 1: Black soldier fly, Hermetia illucens L. (left: adult, right: larvae).
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