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Introduc@on	  

•  Technology	  Assessment	  for	  Lake	  Tahoe	  Basin	  
Biomass	  Plant	  

•  Feasibility	  Study	  for	  Biomass	  Thermal	  System	  
at	  Sierra	  at	  Tahoe	  Ski	  Resort	  

•  Feasibility	  Study	  for	  Biomass	  Power	  in	  Yuba	  
County	  





�  Assessment	  of	  small-‐scale	  (1	  to	  3	  MW)	  
biomass	  combined	  heat	  and	  power	  
technologies	  for	  deployment	  in	  the	  Lake	  
Tahoe	  Basin	  	  

�  Evalua@on	  had	  strong	  emphasis	  on	  systems	  
with	  very	  low	  emissions	  

�  Needed	  to	  be	  environmentally	  compa@ble	  
with	  the	  Lake	  Tahoe	  Basin	  while	  u@lizing	  
locally	  available	  biomass	  fuels	  

Project	  Objec@ves	  



Tasks	  
•  Technology	  Assessment	  -‐Using	  a	  systema@c	  approach	  and	  

methodology	  	  to	  review	  the	  benefits,	  challenges,	  and	  
tradeoffs	  of	  various	  technologies.	  	  	  
§  Included	  both	  gasifica@on	  and	  direct-‐fired	  combus@on	  
§  Nearly	  50	  vendors/developers	  received	  Solicita@on	  of	  Interest	  (SOI),	  

28	  responded,	  11	  with	  enough	  info	  to	  evaluate	  via	  Technology	  
Matrix.	  

•  Technology	  Matrix	  -‐	  summarizes	  	  poten@al	  	  “fatal	  flaws”	  and	  
analyze	  how	  these	  might	  be	  overcome.	  	  Limited	  to	  3	  of	  the	  
most	  promising	  technologies	  (1	  direct-‐fired	  combus@on	  
steam	  cycle,	  2	  gasifica@on	  with	  IC	  engine	  genset)	  

•  Financial	  analysis	  were	  also	  conducted	  on	  the	  3	  technologies	  



Technology	  Matrix	  



Financial	  Analysis	  

•  To	  develop	  a	  biomass	  power	  plant	  using	  the	  leading	  
technology,	  TSS	  analyses	  show	  that	  the	  prices	  at	  
($25/BDT)	  for	  the	  electric	  output	  would	  range	  from	  
$0.098/kilowaa	  hour	  (kWh)	  with	  public	  financing	  
(zero	  financing	  cost	  to	  project)	  to	  $0.134/kWh	  for	  
private	  financing.	  	  

•  Different	  fuel	  costs	  and	  financing	  arrangements	  were	  
used.	  	  9	  financial	  analyses	  were	  conducted	  for	  each	  
of	  the	  3	  leading	  technologies.	  



Subsequent	  Project	  Follow-‐on	  Work	  
•  2007:	  $75K	  The	  U.S	  Forest	  Service	  	  and	  Placer	  County	  funded	  a	  preliminary	  technical	  

feasibility	  assessment	  for	  a	  biomass	  energy	  facility	  in	  the	  Lake	  Tahoe	  Basin	  -‐	  Report	  
completed	  

•  2008:	  $500K	  Placer	  County	  received	  Congressionally-‐directed	  funding	  to	  move	  this	  
facility	  concept	  through	  the	  development	  phase	  -‐	  requiring	  matching	  funds	  of	  $125k	  
from	  PC	  -‐	  Studies	  nearly	  complete	  

•  2009:	  $750k	  Placer	  County	  received	  Congressionally-‐directed	  funding	  to	  move	  this	  
facility	  concept	  through	  the	  environmental	  review,	  permidng	  and	  preliminary	  design	  
stage	  -‐	  requiring	  matching	  funds	  of	  $255k	  from	  PC	  –	  Stage	  I	  Studies	  ongoing	  

•  2009:	  $677,250	  Stage	  II	  of	  the	  2009	  award	  is	  for	  detailed	  design	  and	  construc@on	  
and	  will	  require	  matching	  funds	  of	  $677,250	  –	  awai5ng	  permit	  decision	  

•  2010:	  $1M	  Placer	  County	  was	  awarded	  addi@onal	  funds	  to	  assist	  in	  the	  construc@on	  
of	  the	  biomass	  u@liza@on	  facility	  -‐	  requiring	  matching	  funds	  of	  $1M–	  In	  process	  

•  To	  date:	  Another	  $1M	  Placer	  County	  is	  also	  contribu@ng	  significant	  project	  support	  	  



Con@nuing	  the	  Tech	  Assessment	  	  
•  Phase	  II	  Technology	  Assessment	  –	  Report	  pending	  
•  3	  promising	  small	  scale	  technologies;	  Gasifica@on	  (2),	  Direct	  

Combus@on	  (1)	  
	  

§  Nexterra	  (Gasifica@on)	  -‐	  $6,000+/Kwh	  
§  Envio	  Energi	  (Direct	  Combus@on)	  -‐	  $4,500/Kwh	  
§  Phoenix	  Energy	  (Gasifica@on)	  -‐	  $4,500/Kwh	  
	  

•  Financial	  analyses	  conducted	  on	  these	  technologies	  –	  
Installa@on	  of	  electrical	  genera@ng	  unit	  would	  require	  an	  
electricity	  sales	  of	  9.2	  cents/Kwhr,	  based	  on	  2	  MW	  produc@on	  
and	  $30	  BDT	  woody	  biomass	  

•  Total	  capex	  es@mated	  at	  $10M	  

	  
	  
	  
	  
	  
	  
	  
	  
	  



Kings	  Beach	  Biomass	  Facility	  
3-‐D	  Conceptual	  Site	  Plan	  





Project	  Objec@ves	  
•  Determine	  amount	  of	  woody	  biomass	  needed	  to	  
heat	  selected	  exis@ng	  and	  proposed	  structures	  

•  Determine	  adequacy	  of	  economically	  available	  
woody	  biomass	  in	  area	  of	  project	  

•  Es@mate	  price	  of	  woody	  biomass	  
•  Conduct	  technical	  and	  economic	  feasibility	  of	  
installing	  and	  opera@ng	  biomass	  thermal	  heat	  
systems	  

•  Determine	  if	  project	  can	  acquire	  necessary	  air	  
quality	  permits	  



Exis@ng	  and	  Proposed	  Structures	  



Es@mate	  Amount	  of	  Biomass	  Needed	  



Biomass	  Fuel	  Study	  Area	  



Biomass	  Fuel	  Availability	  



Technical	  &	  Economic	  Feasibility	  
•  Biomass	  hea@ng	  of	  large	  maintenance	  building	  very	  cost	  

effec@ve	  
•  Biomass	  hea@ng	  of	  Base	  Main	  Lodge,	  Administra@on	  Building,	  

and	  Tenta	  Structure	  very	  cost	  effec@ve	  with	  manually	  fed	  
boilers	  

•  Automated	  systems	  increase	  capital	  costs	  considerably,	  but	  
s@ll	  economically	  advantageous.	  

•  Snowmel@ng	  not	  economically	  advantageous	  in	  comparison,	  
as	  propane	  is	  not	  currently	  used	  for	  snowmel@ng.	  	  	  

•  Biomass	  thermal	  units	  examined	  can	  be	  permiaed	  in	  the	  El	  
Dorado	  Air	  Quality	  Management	  District	  





Project	  Objec@ves	  
•  Originally	  planned	  as	  study	  of	  small-‐scale	  electric	  systems	  

using	  Yuba	  County	  forest-‐sourced	  biomass	  –	  3	  MW	  or	  so	  
•  Added	  larger	  plant	  (15	  to	  20	  MW)	  at	  Teichert	  Aggregate	  

facility	  near	  Marysville	  
•  Determine	  economically	  available	  biomass	  fuel	  with	  50	  miles	  

of	  Teichert	  site	  
•  Determine	  si@ng	  and	  environmental	  needs	  of	  Foothill	  and	  

Teichert	  sites	  
•  Conduct	  financial	  analyses	  of	  3	  MW	  facility	  in	  Yuba	  County	  

foothills	  and	  20	  MW	  facility	  at	  Teichert	  site	  



Phase	  I	  

•  Reviewed	  poten@al	  sites	  Iden@fied	  by	  Council	  
•  Preliminary	  fuel	  analysis	  of	  Yuba	  Foothills	  
•  Es@mate	  cost	  of	  forest-‐sourced	  fuel	  
•  Es@mate	  size	  of	  power	  facility	  
•  Key	  partner	  iden@fica@on	  



Phase	  II	  

•  Examina@on	  of	  	  Yuba	  Foothill	  and	  Teichert	  
sites	  as	  a	  biopower	  facility	  site	  	  

•  Biomass	  resource	  analysis	  
•  Si@ng	  and	  environmental	  considera@ons	  
•  Preliminary	  financial	  analysis	  
•  Project	  planning	  and	  development	  



Biomass	  Fuel	  Study	  Area	  



Economically	  Available	  Biomass	  

With	  approximately	  2.5	  coverage	  ra@o	  =	  
160,000	  BDT	  (20	  MW)	  



Fuel	  Pricing	  



Candidate	  Sites	  



Air	  Quality	  	  



Financial	  Analysis	  



Financial	  Analysis	  



Follow-‐on	  Work	  

•  Mee@ngs	  and	  presenta@ons	  to	  Teichert	  
management	  

•  Assisted	  Teichert	  with	  WOODYBUG	  
applica@on	  

•  Con@nue	  project	  development	  work	  with	  
Teichert	  


