RECYCLING HUMAN WASTE

On a yearly basis a human produces roughly 500 liters of urine and 50 liters of feces. These two
products contain enough nutrients to grow most of the plants that this person needs as food. But
instead of utilizing these 550 liters as a resource, we mix it with roughly 15,000 liters of water, and
all goes down the drain.! Before it reaches the sewage plant, if there is one, this slurry gets mixed
with hundreds of pollutants along the way.

The conventional sewage plant rarely retains or
destroys all bacterial and viral contaminants, it
produces a large amount of sludge generally unfit for
agriculture, and it causes severe pollution in
freshwater and seawater ecosystems. This end-of-pipe
solution recycles nothing. It takes valuable resources
and transforms them into pollutants. As fertilizer prices
rise throughout the world, and as water becomes an
increasingly scarce commodity,? this unsustainable
approach makes no sense.

Modern agriculture gets the nitrogen it needs from
ammonia-producing plants that utilize fossil fuels such
as natural gas, LPG or petroleum naphtha as a source of
hydrogen. This energy-intensive process dumps carbon dioxide into the atmosphere, it consumes a
finite hydrocarbon resource, and it is not sustainable. Modern agriculture gets the phosphorous it
needs from phosphorous-bearing rocks. But these reserves are rapidly dwindling and increasingly
contaminated with pollutants such as cadmium. In as little as 25 years apatite reserves may no
longer be economically exploitable and massive world-wide starvation is predicted to follow.3

If we are serious about achieving sustainability in this regard, our first, and perhaps most important

duty, lies in not mixing urine with feces. Within the human body these two wastes are produced and

stored separately, they are excreted separately, and afterwards they should be contained and

processed separately. A double-outlet toilet, one for urine and the other for feces, is all that is
needed.

The feces receptacle, except for the lid, is
exactly the same device used for the
mesophilic storage of household biowaste,
and if carefully utilized and cleaned out, the
one bin could receive all bio-waste from the
household, including human feces.*.

1 Theodore Roosevelt once said: “Civilized people ought to know how to dispose of the sewage in some better
way than puttlng 1t in the drmkmg water.” http //biocharfarms.org/ farmlng/
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3 See: http://www.the lobeandmall com/news/national art1cle1140936 ece
http://vsrbc.web.officelive.com /PF.aspx
4 See Appendix III for drawings of this squatting toilet.


http://www.time.com/time/health/article/0,8599,2097159,00.html?xid=newsletter-asia-weekly
http://www.theglobeandmail.com/news/national/article1140936.ece
http://vsrbc.web.officelive.com/PF.aspx

Such a toilet is ideal, especially in an rural setting
where a toilet in many cases is nothing more than a
platform above a catfish pond or a hole in the
ground. Quite often people in a rural setting do not
even use a toilet of any kind. There are enormous
environmental and health problems in Vietham
associated with outdoor urination and defecation.

This toilet can be manufactured as a pedestal toilet
or a squatting toilet. Since, in the case of a squatting
toilet, the feces receptacle has to bear the entire
weight of a person, it is best constructed out of brick.

The feces storage bin is inhabited by BSF larvae
within about 20 days after its construction. BSF
larvae eat human feces within an hour or two after it
is introduced. This is a powerful factor in eliminating
odor.

Biochar and effective microorganisms can also be
added to the storage bin from time to time to further
eliminate odor. Since biochar captures ammonia in gaseous form, biochar can also be added to the
urine receptacle of this toilet. There is also the concept of a biochar urinal, a concept that will be
explained more fully in the conclusion.

Urine could be collected from urine-diverting toilets, diluted and directly applied to certain crops
as a source of NPK.> Simple soil insertion
techniques prevent the volatilization of ammonia.

Another option would be to incorporate urine into
a thermophilic composting operation. But before
this thermophilic step, urine can be routed to a
mass of dry absorbent biomass into which it soaks
and where it undergoes mesophilic composting as
a means of temporary storage. Effective micro-
organisms and biochar can be added to this
biomass in order to suppress the release of
ammonia and totally negate the production of bad
odor. When this mesophilically cured biomass is
added to a pre-thermophilic composting mix, it
serves both as an inoculant and as a source of
nitrogen. A better option in certain instances
would be to route this urine-soaked biomass to a
vermi-composting operation.

5 “Using urine as fertilizer could provide a major source of nitrogen particularly for developing countries in
which chemically derived nitrogen fertilizers are simply too expensive or altogether unavailable as is the case
for much of Africa.” See http://biocharfarms.org/farming/



If space permits, we can also process urine on site by means
of a tiny aquatic plant that is one of the fastest growing
plants on earth. As it floats on the surface of the water, this
plant extracts NPK and other nutrients from water through
all surfaces of its leaf. Given sufficient sunlight, it can reduce
quantities of NPK in water down to almost undetectable
levels. This amazing plant, found throughout the world, is
called duckweed (see picture on the left).

Under optimal conditions, certain duckweed can double in
mass within a period of only 16 hours. Its protein content is
one of the highest in the plant kingdom (sometimes as high
as 45%). It is also rich in beta carotene, xanthophylls, as
well as vitamins A and B. It contains very little fiber and
indigestible matter.

In this approach, urine would be flushed from the urine-diverting toilet into a small duckweed pond
located near the toilet (see picture below). Since duckweed covers the entire surface of the pond,
very little ammonia would volatilize and give rise to unpleasant smells. The duckweed harvested
each day makes a wonderful feed for chickens, pigs, fish and, of course, ducks. Duckweed can be
dried, ensiled, blanched or fed fresh.

So in conclusion, we see human waste has significant value. Under no conditions should we ever
flush it down a toilet.

The logic of the sustainable processing of human waste has certain parallels with the logic of the
sustainable processing of residential bio-waste. Both demand separation at source. Both employ
mesophilic bins, BSF and red worms. Both
refuse to define themselves as independent
large-scale waste disposal activities, and both
are intimately connected to the sustainable
production of food, feed and fertilizer. Human
waste, like pig waste, is far too nutrient-rich for
the production of fuel by means of
methanogens.

We talk a lot about sustainability, but we will
never achieve true sustainability until we learn
to give back to nature in a closed loop
everything that she needs to sustain us. Giving
back to nature all of the nutrients within our
own waste is perhaps our first and most
important duty as citizens of planet Earth.




