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Background	
  on	
  Terra	
  Preta	
  (TP)	
  

•  There	
  has	
  been	
  found	
  unusually	
  fer&le,	
  highly	
  
produc&ve	
  soils	
  in	
  the	
  Amazon	
  River	
  basin	
  that	
  
have	
  been	
  determined	
  to	
  have	
  been	
  engineered	
  
by	
  na&ve	
  inhabitants,	
  perhaps	
  hundreds	
  or	
  even	
  
thousands	
  of	
  years	
  ago.	
  

•  This	
  TP	
  soil	
  contains	
  an	
  increased	
  level	
  of	
  organic	
  
maUer	
  and	
  charcoal,	
  thought	
  to	
  have	
  been	
  
deliberately	
  designed	
  and	
  maintained	
  by	
  na&ve	
  
peoples,	
  through	
  social	
  behavior	
  for	
  the	
  purpose	
  
of	
  food	
  produc&on.	
  	
  The	
  na&ve	
  rainforest	
  soil	
  is	
  
shallow	
  and	
  leached	
  of	
  nutrients.	
  	
  



Terra	
  Preta	
  Sanita&on	
  (TPS)	
  
Components	
  	
  

•  Brought	
  to	
  my	
  aUen&on	
  by	
  Carol	
  McCreary	
  of	
  PHLUSH	
  by	
  
the	
  work	
  of	
  Ralf	
  OUerpohl	
  ,	
  et	
  al.	
  Hamburg	
  University	
  of	
  
Technology	
  @	
  hUp://www.terra-­‐preta-­‐sanita&on.net/
cms/index.php	
  
o  U&lizes	
  biomass	
  burned	
  under	
  condi&ons	
  with	
  limited	
  oxygen	
  

supply	
  to	
  make	
  charcoal	
  for	
  the	
  purpose	
  increasing	
  soil	
  fer&lity	
  =	
  
Biochar	
  	
  

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

o  Urine	
  Diversion/	
  Separa&on	
  used	
  to	
  	
  
o  Vermiculture	
  for	
  homogeniza&on	
  and	
  pathogen	
  reduc&on	
  



Advantages	
  to	
  TPS	
  

•  Waterless	
  :	
  conserves	
  precious	
  natural	
  resource	
  	
  
•  Decentralized	
  :	
  resilient	
  to	
  disrup&ons	
  in	
  central	
  sewer,	
  
especially	
  during	
  disaster	
  situa&ons	
  

•  Restores	
  nutrient	
  cycle	
  while	
  building	
  healthy,	
  
produc&ve	
  soil	
  	
  

•  Saves	
  money	
  :	
  avoids	
  buying	
  water	
  for	
  flushing,	
  sewer	
  
connec&on	
  charges,	
  buying	
  fer&lizers	
  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	
  par&cipants	
  to	
  become	
  more	
  in&mately	
  
involved	
  with	
  natural	
  cycles	
  	
  



Disadvantages	
  

•  Poten&al	
  code	
  issues	
  	
  
•  Labor	
  intensive	
  	
  
•  Variable	
  tendencies	
  for	
  odors	
  to	
  form	
  as	
  this	
  
this	
  system	
  becomes	
  perfected	
  with	
  
con&nuous	
  flow	
  design	
  u&lizing	
  a	
  human	
  
powered	
  Archimedes	
  screw	
  and	
  /	
  or	
  conveyor	
  
belt	
  to	
  enclosed	
  chamber	
  	
  





Disclaimer	
  about	
  Evolu&on	
  of	
  my	
  TPS	
  
System	
  

•  The	
  TPS	
  system	
  that	
  I	
  demonstrate	
  is	
  modified	
  at	
  this	
  &me	
  in	
  that	
  it	
  	
  
only	
  u&lizes	
  the	
  acid	
  fermenta&on	
  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	
  produc&on	
  phase,	
  u&liza&on	
  studies	
  to	
  follow	
  in	
  
2012	
  	
  



Micro	
  Aerobic	
  Bucket	
  =	
  acid	
  fermenta&on	
  
of	
  kitchen	
  scraps=	
  $15	
  USD	
  

Sauerkraut	
  	
  for	
  inoculant=	
  $2	
  USD	
  	
  	
  

Garden	
  Biochar	
  Stove	
  from	
  
SeaChar.org	
  design	
  	
  with	
  bag	
  	
  of	
  
crushed	
  	
  char	
  for	
  cover	
  =	
  $8	
  USD	
  	
  

Urine	
  
Diversion	
  into	
  
Jug	
  =	
  Free	
  

Bucket	
  with	
  Toilet	
  Seat	
  +	
  
Lid	
  	
  for	
  Feces	
  =$10	
  USD	
  	
  

Bucket	
  for	
  Soaking	
  Biochar	
  
with	
  Urine	
  	
  USD	
  	
  

Urban	
  Scrap	
  Wood	
  
Waste	
  for	
  Biochar	
  =	
  Free	
  

Bucket	
  for	
  Toilet	
  Cover	
  Material	
  =	
  Free	
  	
  



Micro	
  Aerobic	
  Bucket	
  =	
  acid	
  
fermenta&on	
  of	
  kitchen	
  scraps	
  



Top-­‐Lit	
  Up-­‐Draf=	
  TLUD	
  stove	
  	
  





Worms:	
  	
  create	
  
the	
  right	
  
condi&ons	
  and	
  
they	
  will	
  
come=free	
  



Purging	
  finished	
  product	
  for	
  perineal	
  crops	
  	
  to	
  make	
  room	
  for	
  next	
  batch	
  to	
  be	
  integrated	
  into	
  the	
  worm	
  bed	
  	
  

Tarp	
  to	
  cover	
  the	
  bed	
  during	
  winter	
  months	
  to	
  repell	
  rain	
  	
  and	
  retain	
  heat	
  	
  



Opportuni&es	
  for	
  further	
  Evolu&on	
  
•  Pathogen	
  Reduc&on	
  studies	
  in	
  conjunc&on	
  with	
  Aqua	
  Pura	
  Para	
  

Pueblo	
  	
  
•  Soil	
  analysis	
  with	
  Soil	
  Food	
  Web	
  folks	
  
•  Scale	
  up	
  TLUD	
  in	
  order	
  to	
  increase	
  biochar	
  produc&on	
  
•  Capture	
  heat	
  for	
  cooking	
  and	
  thermal	
  hot	
  water	
  	
  
•  Ini&ate	
  feces	
  acid	
  fermenta&on	
  u&lizing	
  55	
  gallon	
  drumand	
  275	
  

gallon	
  cube	
  totes	
  
•  Integrate	
  urban	
  food	
  waste	
  streams	
  into	
  system	
  
•  Reloca&on	
  of	
  trials	
  to	
  rural	
  seing	
  	
  
•  Hor&culture	
  produc&on	
  trials	
  	
  
•  MycoChar	
  Custom	
  Soil	
  amendment	
  R	
  &	
  D	
  	
  for	
  soil	
  enhancement	
  

and	
  remedia&on	
  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	
  afer	
  installing	
  Primary	
  and	
  Secondary	
  Air	
  Slide	
  Dampers	
  for	
  
maximizing	
  efficiency	
  	
  	
  


