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Background on Terra Preta (TP)

* There has been found unusually fertile, highly
productive soils in the Amazon River basin that
have been determined to have been engineered
by native inhabitants, perhaps hundreds or even
thousands of years ago.

* This TP soil contains an increased level of organic
matter and charcoal, thought to have been
deliberately designed and maintained by native
peoples, through social behavior for the purpose
of food production. The native rainforest soil is
shallow and leached of nutrients.



Terra Preta Sanitation (TPS)
Components

* Brought to my attention by Carol McCreary of PHLUSH by
the work of Ralf Otterpohl, et al. Hamburg University of
Technology @ http://www.terra-preta-sanitation.net/
cms/index.php

o Utilizes biomass burned under conditions with limited oxygen
supply to make charcoal for the purpose increasing soil fertility =
Biochar

o Fermentation of Feces with, among other microbes, Lactobacilli
( think sauerkraut and sourdough)i.e. pickling poo

o Urine Diversion/ Separation used to
o Vermiculture for homogenization and pathogen reduction



Advantages to TPS

Waterless : conserves precious natural resource

Decentralized : resilient to disruptions in central sewer,
especially during disaster situations

Restores nutrient cycle while building healthy,
productive soil

Saves money : avoids buying water for flushing, sewer
connection charges, buying fertilizers for crops

Sequesters carbon from the atmosphere in the form of
biochar aka agrichar : recalcitrant slowly decomposing
over decades or centuries (Lehmann at Cornell)

Enables participants to become more intimately
involved with natural cycles



Disadvantages

 Potential code issues
e Labor intensive

* Variable tendencies for odors to form as this
this system becomes perfected with
continuous flow design utilizing a human
powered Archimedes screw and / or conveyor

belt to enclosed chamber



TERRA PRETA SANITATION
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Xavier University, Cagayan de Oro, Philippines

Terra Preda do Indio & the anthropogenic block zoi that
was produced by ancient cultures in the Amazon region
through the conversion of biowaste and fecal matter inio
long-term ferfie zois. These soik have maintained high
amounts of organic carbon even several thousand years
after they were abandoned. it was recently discovered

that around 108 of the onginally inferfle zois in the
Amazon region wos convered this way from around
7,000 until S00 years ago. A heciare of melerdeep Tera
Prefo can confain 250 fones of carbon as opposzed fo
100 fones in unimproved zoi. One of the surpnsing focks is
that this zod is highly produciive without ferfilzer addition.

Terra Preta SanBalion (TPS) iz a low-cost dry zanitation system bazed on
urine diverzsion and the oddifion of charcoal that produce: lasting and
highly ferfile zoils with properfie: similar fo the recenily decovered Terra
Preta zoils. Through natwal procezze: of locio-fermeniation (slage)
ond vermicomposting fecal matenal is converted into Tera Preig e
soils that con be Jlilzed n (urban) agrculiure and act a: a corbon
sink. In TPS system: wine ond fece: ore collected in 2 zeparate
compariment:. Urine i collected in o jerricon and feces fall info o
bucket that is ploced airfight undemeath the toilet bowl to allow for
anaerobic conditions in the buckei. After each defecafion o mix of
chorcoal powder together with a finely cut wood zource ond zome
mesione/volcanic zo0il need: to be odded to cover the feces. In
oddifion a few dashe: of a lacto-bacili contoining microbial mix

should be odded. Lleft under ancerobic condiion: o locio-
fermeniation proces: wil be inificted inside the bucket. Urlike in
anaerobic digesfion no methane iz produced and no odor wil occur
in the bucket which make: it parliculary interesting for lorger scale
indoor application in urbon area:. The tolet id need: to be closed
after each uze to provide as ancerobic conditions a: possible. The
occasional opening of the lid during the uze wil not significantly offect
the proces::. Az soon as the bucket i fll it wil be put azide, closed and
stored for around 1 month to let the lacio-fermeniation fully fcike
ploce. # will then be subjected fo o vermicomposting process. The
final product is o Termo Preto zoil with o high orgonic carbon conient
that alow for o long losting fixction of eszenficl nuthents, water
retention and reduced leaching of nutrents.

wy Toilet design and infrastructure needed -\r Add-on to the feces
74 = Essenfial cor tz needed are o urine separation devise 1. Mix of ground charcoal powder, idealy mixed with o finely diced wood
: and zm for urine and feces collecfion source (e.g. sawdust, diced-cut wood, coconut huzks efc.| and
= The feces collection should ke under as ancerobic limestone or volcanic soil
“ condifiors as pozzible (air tight bucket, z=alable bowi) 2. Microbicl Mix [liquid mix of effective microcrgonzms and locto-bocili|
= Various desi poaﬂie & owtdoor], from simple
z buck Lbng‘nsae (‘n -d:r:gb:?ll'x’)?s = After each defecafion the chorcoal mix wil be odded fo cover the
u fece: and dazhes of the microbial mix wil be sprinided on top
—_—
V) Urine freatment
w o tati i . Jiti
o * About }z liter of the microbial mix [liquid mix of effective L o-f L E obic ¢
microorgonizms) should be added to the urine container prior = Under ancerobic conditions and with addifion of the lacto-bacili
— to the urine collection . containing microbial mix o lacio-fermeniation [or siloge)] proces: will
w = The microbial mix prevent: the bocterial ureaze proces: that take place inzide the bucket and no gas/methane wil be produced
— hydrolyzes urea info ammonia and bicarbonate, and that = = Therefore the id needs fo be closed after each uze fo alow for
- vsually hoppening when urine is conventionally stored | anoerobic condiions inside the bucket
o = Without the bacterial urease proces: no volafie ammonia = = After the bucket is full it should be stored for 2-4 weeks to let the lacic-
— ed which lead: to a reduced los: of nifrogen of the fermeniation ioke place
system and hardly any odor = Due to the locio-fermentafion no bad odor will occur
(72
= FORT (e
= ) @ ) ) b
o | Direct urine use Urine composling Comfrey production Vermicomposting of lacto-fermented feces
o = Urne can be uzed the = Urine can be opplied to a mixofa = Appicction of urine o Comfrey Deoonposionoﬂocb—femededfecesmlhﬂeoddhonol
w convenfional way az a finely shiced wood zource (80%), (Symphytum officinale} for 2-4 weeks
) fiquid nitrogen-rich ferfilzer ground charcoal power [10%] and = Comirey con take up huge amounis = The inifial addition of a siced cut wood sowrce to the feces and
-Theodvonhgeoﬂhe exizting zol {10%) of nuirients, parficulary Nifrogen lhemocdohonolsooln'wai’(poﬂoﬁhemcmbem)
: microbe-ensched wine = Through subzequent i = It can then be added io the helps fociitafing the posting p even without
w over pure urine reuze is that the mofesial i converted info @ compost, used as muich or as liquid odding other biowaste
o hardly any smell and humus-ike matesial with no significant ferfilzer, since it brecks down quickly = The final product is @ nutrent-ich vermicast with propertfies
L ammonia loss wil occur | | NPKlose: ) to a thick black nutient ich iquid | simiar to Terra Preto soils
Yy O J J




Disclaimer about Evolution of my TPS
System

The TPS system that | demonstrate is modified at this time in that it
only utilizes the acid fermentation of kitchen and some household
paper scraps, rather than dedicated feces stream

Urine is diverted to inoculate biochar

Biochar absorbs nitrogen and phosphorus from urine : charging the
biochar with nutrients

Feces deposits are layered with sawdust/ woodchips and crushed
biochar mixture

System in only in production phase, utilization studies to follow in
2012



Bucket for Toilet Cover Material = Free

Sauerkraut for inoculant=S2 USD

Micro Aerobic Bucket = acid fermentation
of kitchen scraps= $15 USD

'th Toilet Seat +
ces :’SIO UsSD

Garden Biochar Stove from
SeaChar.org design with bag of
crushed char for cover = S8 ‘USD

Bucket for Soaking Biochar
with Urine USD
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Opportunities for further Evolution

Pathogen Reduction studies in conjunction with Aqua Pura Para
Pueblo

Soil analysis with Soil Food Web folks
Scale up TLUD in order to increase biochar production
Capture heat for cooking and thermal hot water

Initiate feces acid fermentation utilizing 55 gallon drumand 275
gallon cube totes

Integrate urban food waste streams into system
Relocation of trials to rural setting
Horticulture production trials

MycoChar Custom Soil amendment R & D for soil enhancement
and remediation technologies with Jordan Weiss



Scale — up Prototype 1.2
TLUD NOV 25 2011
Port Orford, OR

Thanks to Don Isaeff for
found objects




Scale up TLUD Prototype 1.3 made with Tyler Franzen scheduled to be fired
Jan 2012 with after installing Primary and Secondary Air Slide Dampers for
maximizing efficiency



