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This  thes is  invest igates how the bui l t  env ironment can be a cata lyst  to enhance the des ign and performance of  our c i t ies .  As c i t ies  con-

t inue to grow, so do their  demands for space and resources . Global  munic ipa l  so l id waste (MSW) is  one of  the most impor tant by-prod-

ucts  of  today ’s  way of  l i fe .  I t  i s  be ing produced at  an a larming rate and with irreparable costs  to our qua l i ty  of  l i fe  and our environment .

In l ight  of  the City of  Seatt le ’s  new and v is ionar y ban on organic and compostable waste in garbage , a  zero waste model  for a  new 10-

acre publ ic  park is  proposed on a prominent s i te at  the hear t  of  the c i ty.  A compost ing fac i l i ty  and food hub are inser ted to perform 

an open landscape .  The resource l i fe-cyc l ing of  organic waste to food is  exposed on one s i te to br ing awareness to the g loba l  waste 

problem and showcase a new socia l ly  respons ib le model  that  performs the s i te and i ts  larger c i ty.  
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Figure 1   Landfi l l  ( image f rom Recyc leRiga) 
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The c i ty  i s  bound by i t s  hor izonta l  and ver t ica l  spat ia l i ty, i t s  qua l i ty  of  dens i ty  and access  to 
the natur a l  resources i t  depends on . An increas ing urban populat ion threatens env i ronmenta l 
s t r a in  and natur a l  resource deplet ion . Present  day c i t ies  are faced with concerns of  urban iza-
t ion and i t s  d i rect  e f fect  on c l imate change , economic d i smay of  r i s ing ener gy pr ices  f rom h igh 
supply  demand, resource deplet ion , po l lut ion , ag ing in f r as t r ucture and more . The dens i f i cat ion 
of  urban center s  cont inues to be a threat  to the publ ic  sa fety  and hea l th of  over ha l f  o f  the 
wor ld ’s  inhab i tants  and the p lanet  we l i ve on . 

However, the c i ty  i s  both a solut ion and a problem.  Wor ld populat ion growth i s  inev i table , 
but  i t s  r i s ing costs  of  bas ic  human needs i s  not . Smar t  dens i f i cat ion and better  per forming 
c i t ies  can s low down the acce ler at ing deplet ion of  the wor ld ’s  resources and i t s  costs , and 
wel fare . F ind ing ways to turn the problems of  urban izat ion into so lut ions can increase , and 
most  impor tant ly  preser ve , a  bas ic  qua l i ty  of  an urban l i fes ty le  which i s  the fundamenta l  reason 
c i t ies  ex is t  and ind iv idua l s  choose to l i ve in  them. The arch i tecture of  c i t ies  s tar ts  to ser ve as 
the phys ica l  mani festat ion of  reth ink ing per formance in  urban center s  that  wi l l  pro-act ive ly 
engage ent i t ies  wi th in the i r  lar ger  fabr ic  and reta in an essent ia l  qua l i ty  of  urban l i fe , which i s 
the hear tbeat  of  any c i ty.

Th is  thes i s  exp lores a  new str ategy for  address ing the dens i fy ing Ci ty  of  Seatt le ’s  two major 
concerns of  renewable ener gy and munic ipa l  so l id  waste , by preser v ing the c i ty ’s  pre ference 
for  f resh and loca l  food and un ique scener y. The c i ty  becomes a source of  insp i r at ion and a 
model  of  oper at ion . A [Zero Waste]  publ ic  par k i s  proposed to per form the s i te , ne ighborhood 
and c i ty  better  by promot ing food and waste educat ion , green jobs , a f fordable and f resh food 
product ion , renewable ener gy, compost ing , open space , communi ty  and economic v iab i l i ty.

i n t r o d u ct  i o n0 .     

“  D e s i g n i n g  a  d r e a m  c i t y  i s 

e a s y ;  r e b u i l d i n g  a  l i v i n g  o n e 

t a k e s  i m a g i n a t i o n .  ”

J ane Jacobs , Downtown i s  for  People .



2 Figure 2   The g loba l  waste problem ( i l lus t r at ion by Br ian Fr ay) 

t h e  g l o b a l  w a s t e  p r o b l e mI .    

The amount of  g loba l  munic ipa l  so l id  waste (MSW), commonly known as  t r ash or garbage in 
the Uni ted States , i s  one of  the most  impor tant  by-products  of  today ’s  way of  l i fe . I t  cons i s ts 
o f  da i ly  i tems d iscarded by the urban publ ic . MSW has surpassed the r ate of  urban izat ion and 
i s  be ing produced at  an a larming cost  and r ate . These g loba l  costs  are soc ia l , env i ronmenta l 
and f inanc ia l . Most  of  th i s  g loba l  waste i s  be ing produced in  urban center s , yet  i t s  detr imen-
ta l  impact  resonates across  the g lobe . The most  common pr act ice of  so l id  waste handl ing i s 
landfi l l ing , a  non-susta inable pr act ice of  bur y ing waste . The United States a lone produces 1/4 

of  a l l  g loba l  waste with only 5% of  i ts  populat ion.  The countr y ’s  vast  land mass a l lowed for 
the pr act ice of  landfi l l ing  to dominate past  MSW disposa l  pr act ices . The growth of  US urban 
center s  and the i r  need for  space drove the e l ig ib i l i ty  o f  landfi l l  s i tes  to lower by 80% of  which 
i t  i s  today. Expor t ing waste to other countr ies  i s  now be ing pr act iced wi th landfi l l ing . These 
unsusta inable and cost ly  opt ions have some US c i t ies  look ing for  longer- term so lut ions wi th 
concepts  of  Reduce , Reuse and Recyc le or  Net Zero Waste in i t ia t ives . 



In 2012

65% landfil led + incinerated

251 million tons of  MSW

35% composted + recycled

U S  M S W  l a n d f i l l s  a r e  t h e 
3 r d  l a r g e s t  s o u r c e  o f 

h u m a n - r e l a t e d  m e t h a n e  e m i s s i o n s

1 6 8  m i l l i o n  m e t r i c  t o n s  o f  g r e e n h o u s e  g a s  e m i s s i o n s 
w e r e  e l i m i n a t e d  a n d 

1 . 1  q u a d r i l l i o n  B t u  o f  e n e r g y  w e r e  s a v e d

Figure 3   2012 Uni ted States  process ing of  MSW (US EPA)



“  t h r o u g h  a  m o v e  to w a r d s  s ta b l e  o r  d e c l i n i n g  p o p u l at i o n s , 

d e n s e  a n d  b e t t e r - m a n a g e d  c i t i e s  c o n s u m i n g  f e w e r  r e s o u r c e s , 

a n d  g r e at e r  e q u i t y  a n d  u s e  o f  t e c h n o l o g y , 

w e  c a n  b r i n g  p e a k  w a s t e  f o r w a r d  a n d  d o w n . 

t h e  e n v i r o n m e n ta l , e c o n o m i c  a n d  s o c i a l  b e n e f i t s  w o u l d  b e  e n o r m o u s . ”

Dan Hoornweg , Per inaz Bhada-Tata and Chr i s  Kennedy, Waste Product ion Must  Peak Th is  Centur y .



Figure 4   2010 da i ly  g loba l  waste (US EPA)

2.7lbs per    
per day

4.4lbs per     
per day

World United States
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t h e  a m e r i c a n  l a n d s c a p e  o f  f o o d  w a s t eII  .     

The Uni ted States  i s  one of  the major  producer s  of  a l l  g loba l  waste . The lar gest  component 
of  MSW in US landfi l l s  i s  or gan ic  waste inc lud ing food waste . $165 b i l l ion dol lar s  i s  spent  per 
year ly  aver age to landfi l l  the major i ty  of  th i s  food waste that  cou ld be recyc led and composted 
into a se l lable product . Reducing the amount of  food wasted in the US would have s ign i f icant 

env ironmenta l , economic and socia l  benef i ts .

When food decomposes in  landfi l l s  i t  produces a  s ign i f i cant  source of  methane gas  (CH4) . 
Though natur a l ly  processed through so i l  and chemica l  react ions in  the atmosphere , th i s  unnat-
ur a l  and lar ge quant i ty  of  methane emiss ion f rom landfi l l s  cannot be e l iminated through the 
usua l  natur a l  process . Landfi l l s  are the 3rd lar gest  source of  human-re lated methane emiss ions 
in  the Uni ted States . Th is  CH4 gas has  21 t imes the g loba l  warming potent ia l  o f  carbon d iox-
ide (C02) , which expla ins  why US landfi l l s  can d i rect ly  be l inked to GHG emiss ions and g loba l 
warming . Compost ing food waste he lps  d iver t  GHG emiss ion , but  the technology used to pro-
cess  food waste into compost  determines the amount of  GHG emiss ions d iver ted f rom the 
atmosphere . Reduc ing the amount of  food wasted a l so has env i ronmenta l  benefi t s  o f  improv ing 
fac i l i ty  san i tat ion , hea l th and sa fety. 

The economic benefi t s  o f  decreased landfi l led food waste i s  lower MSW disposa l  costs , lower 
over-purchas ing and labor costs  and poss ible  food donat ion tax benefi t s . CH4 i s  a l so the main 
ingred ient  of  compressed natur a l  gas  (CNG) and landfi l l ing  and/or compost ing i s  more impor-
tant ly  a  lost  oppor tun i ty  to capture and use , and/or se l l , th i s  renewable natur a l  gas .



Figure 5   Uni ted States  food waste s tat i s t i cs  (US EPA + NRDC , image f rom FoodManufacture .co.uk)

The United States  wastes an estimated . . .

70 bil l ion pounds  of  food per year

$165 bill ion  to landf i l l  95% of  this  food annual ly

. . . w h i l e  5 0  m i l l i o n  A m e r i c a n s  d o  n o t  h a v e  a c c e s s  t o  e n o u g h  f o o d
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t h e  a m e r i c a n  l a n d s c a p e  o f  f o o d  w a s t eII  .     

The US Env i ronmenta l  Protect ion Agency (EPA) and Depar tment of  Agr icu l ture (USDA) i s 
f i ght ing aga inst  food waste through pol icy, research and publ ic /pr ivate par tner sh ips . The US 
EPA i s  wor k ing on “ feeding people not landf i l l s” by chang ing the cu l ture of  food waste on a 
nat iona l  leve l . In  th ink ing beyond recyc l ing , compost ing and d isposa l , they are focus ing on the 
t r ans i t ion ing of  waste management into susta inable mater ia l s  management (SMM). Th is  sys-
temic approach reduces mater ia l  use and i t s  cor re lated env i ronmenta l  impacts  over the ent i re 
l i fe-cyc le  of  waste resources . By focus ing on the resource l i fe-cyc le  of  food waste , for  exam-
ple , i t  i s  apparent  that  not  on ly  food i s  wasted but  a l l  the resources that  went into produc ing , 
co l lect ing and de l iver ing th i s  purchased and then wasted food.

Most  of  our urban food i s  be ing grown, p icked and packaged far  away f rom c i t ies . The or gan ic 
waste that  th i s  food produces i s  a l so t r ucked out  of  our c i t ies  to be processed e l sewhere . 
People l i v ing in  c i t ies  are complete ly  removed f rom not on ly  the process , but  a l so the un-
der stand ing of  how food and or gan ic  waste occur. We commonly access  f resh produce in  our 
supermar kets  and for get  what  k ind of  env i ronment enables  these products  to ex is t  a t  our 
f inger t ips . By be ing removed f rom the oppor tun i ty  to under stand the l i fe-cyc le  of  food and 
waste , i t  i s  not  supr i s ing that  so much food i s  wasted a long ever y s tep of  the process . A lo-
ca l i zed model  of  the fu l l  l i fe -cyc le  of  food to or gan ic  waste on one urban s i te  would beg in to 
br ing awareness  and educat ion through v i sua l  and phys ica l  exper ience to br ing an end to the 
unfor tunate ly  Amer ican landscape of  food waste .
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Figure 7   Proposed loca l i zat ion model  of  the l i fe-cyc le  of  food to or gan ic  waste resources in  a  [  c i ty  ]

Food

City

Waste

Figure 6  Typica l  decentr a l i zed and s ing le-d i rect ion f low of  food to or gan ic  waste resources through a [  c i ty  ]

Food WasteCity
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s e a tt  l e ’ s  p a t h  t o  n e t  [  z e r o  w a s t e  ]III   .     

Figure 8   The Ci ty  of  Seatt le , WA

“Zero waste” i s  a  ph i losophy that  re fer s  to the divers ion of  a l l  so l id waste from landf i l l s 
and inc iner ator s . I t  does not imply  that  c i t ies  should be produc ing no waste , but  r ather reuse 
th i s  waste as  a  resource for  someth ing e l se . The redes ign of  resource l i fe-cyc les  e l iminates 
the quant i ty  and tox ic i ty  of  urban so l id  waste that  i s  g loba l ly  po l lut ing land , water  and/or a i r 
a t  a  non-susta inable r ate and threaten ing the ent i re p lanet ’s  wel fare in  resu l t . Preser v ing and 
recover ing wasted resources by manag ing the i r  l i fe -cyc les  e l iminates  most  ex is t ing env i ron-
menta l , soc ia l  and economic costs . 

Some major US c i t ies  have implemented “zero waste in i t ia t ives” to r ad ica l ly  t r ans form the 
cost ly  problem of  so l id  waste into an economica l  and e f f i c ient  gu ide to l i v ing and pr act ic ing 
a  more susta inable and qua l i ty  l i fes ty le . Ma jor  West  coast  c i t ies  have taken the lead in  set t ing 
h igh “net  zero goa ls” to be met wi th in the next  15 year s . 

The Ci ty  of  Seatt le , Wash ington , has  announced a 72% net  zero goa l  by 2025. Seatt le  i s  the 
23rd most  populous c i ty  in  the Uni ted States  wi th 652 ,405 inhab i tants , and i s  one of  the top 
twenty fas test -growing major  c i t ies  in  the nat ion . The c i ty  and i t s  res idents  have a h i s tor y of 
be ing at  the forefront  of  lead ing MSW by rewor k ing i t s  sys tem to increase recyc l ing and com-
post ing through publ ic  educat ion and encouragement campaigns . 
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s e a tt  l e ’ s  p a t h  t o  n e t  [  z e r o  w a s t e  ]III   .     

The c i ty  f i r s t  h igh l ighted gu id ing pr inc ip les  of  zero waste in  i t s  so l id  waste comprehens ive 
p lan “On the Path to Susta inab i l i ty” in  1998 . These pr inc ip les  fac i l i ta ted Seatt le  in  bann ing a l l 
recyc lables  (not inc lud ing or gan ics)  f rom garbage for  res ident ia l , and recyc lable paper/card-
board for  commerc ia l  in  2003 . S ince th i s  became ef fect ive in  2005 , Seatt le  has  been focused 
on address ing i t s  or gan ic  waste and spec i f i ca l ly  compost ing i t s  food waste , which i s  i t s  lar gest 
MSW component . 

In  2007 , Seatt le  re leased i t s  “Zero Waste Study” a f ter  a  5 months comprehens ive s tudy test ing 
MSW col lect ion s t r ateg ies  to d iver t  s ign i f i cant  and cost ly  tonnage f rom be ing d i sposed in  land-
f i l l s . An “Ever y Other Week P i lot  Des ign” pro ject  was implemented to test  household or gan ic 
recyc l ing in  populat ions that  posed un ique cha l lenges (e .g . per sons of  minor i t ies , l anguage 
bar r ier, i so lat ion , lower- income) and had low recyc l ing response r ates . The c i ty  learned that  i t s 
h igh ly  d iver se areas d i sposed of  more garbage per household , but  had greater  reduct ions in 
garbage d isposa l  a f ter  address ing the i r  cha l lenges through the p i lot  progr am. In  the fo l lowing 
year s  i t  became mandator y for  s ing le  and mul t i  fami ly  households to s ign-up for  week ly  or-
gan ics  co l lect ion .  

On Januar y 1st , 2015 Seatt le  became to f i r s t  c i ty  in  the Uni ted States  to pass  a  ban on food 
and compostable paper in  garbage for  a l l  sector s . Compostables  are the b iggest  tar get  le f t  in 
Seatt le ’s  waste s t ream. 30% of  i t s  landfi l led MSW is  compostable . Over 100 garbage samples 
were tested f rom c i ty  bus inesses wi th ex is t ing food waste co l lect ion , and 50% of  components 
are compostable . There i s  6 months of  educat iona l  and in format iona l  tagg ing . Th is  new ban wi l l 
force sector s  to proper ly  d i spose of  a l l  recyc lables  ( inc lud ing or gan ics  and compostables) , and 
br ing Seatt le  c loser  to i t s  60% MSW diver s ion r ate by the end of  2015 . Figure 9   Seat t le  food/yard waste co l lect ion



On January 1st, 2015 Seattle banned 

all food  + compostable paper from  garbage 

Figure 10   Seat t le ’s  new 2015 ban (photo f rom MackUrban .com)
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The c i ty ’s  new 2015 ban i s  prov ing e f fect ive . Commerc ia l  subscr ipt ions are up by 91 .2% and 
an addi t iona l  3 ,000 tons of  food/yard waste was co l lected accord ing to Seatt le  Publ ic  Ut i l i t ies ’ 
f i r s t  quar ter  “2015 MSW Repor t” . Increas ing Seatt le ’s  so l id  waste d iver s ion f rom landfi l l s  fur-
ther s  i t s  goa l  to contro l  and reduce greenhouse gas  emiss ions . 
The success  of  th i s  ban can be at t r ibuted to Seatt le  res idents  favor iz ing the ban 7 :1 , which 
bu i lds  upon the pos i t ive exper ience of  the 2005 ban and i s  re f lect ive of  the c i ty ’s  decades of 
publ ic  educat ion and encouragement campaigns on the benefi t s  o f  recyc l ing and compost ing 
MSW.  The ban i s  a l so endor sed in  the c i ty ’s  “So l id  Waste P lan” and Seatt le  Publ ic  Ut i l i t ies 
“Str ateg ic  Bus iness  P lan” , which engage publ ic  agenc ies , s takeholder s  and pr ivate consu l tants 
to wor k together towards the same net  zero v i s ion of  the Ci ty  of  Seatt le . 

Figure 11   2015 f i r s t  quar ter  food/yard waste tonnage increased by 3 ,000 tons (Seatt le  Publ ic  Ut i l i t ies)

s e a tt  l e ’ s  p a t h  t o  n e t  [  z e r o  w a s t e  ]III   .     
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The Ci ty  of  Seatt le ’s  s t rengthen ing tech industr y  i s  creat ing h igh-sk i l l  ser v ice wi th h igh-wage 
employment that  i s  a t t r act ing more profess iona ls  to the c i ty. Th is  force i s  consequent ia l ly 
dr iv ing demand for  hous ing , reta i l  spending and lower-sk i l l  ser v ices  in  the food and dr ink ing 
sector s . Seat t le  i s  cur rent ly  pro ject ing , and p lann ing for, a  20% growth increase in  populat ion 
by 2035. We know that  wi th more people l i v ing and wor k ing in  the c i ty  in  the next  20 year s , 
the more waste wi l l  be produced . 

How can Seatt le  beg in to th ink beyond i t s  success fu l  approach to recyc l ing , compost ing and 
d isposa l , and tr ans i t ion to a waste management system of  resource l i fe-cyc l ing in  l i ght  of  i t s 
pro jected growth?  How can the c i ty  integr ate green technology to t r ans form i t s  growing waste 
resource into an economica l , e f f i c ient , prof i table and reusable product ?

s e a tt  l e ’ s  p a t h  t o  n e t  [  z e r o  w a s t e  ]III   .     



20352015 

2008
f i n anc i a l  c r i s i s

20252005

popu l a t i on

emp loymen t

hous i n g

+120,000 people

+115,000 jobs

+70,000 units

Figure 12   Seat t le  pro jected growth (Seatt le  DPD)

Seattle





a n a e r o b i c  d i g e s t i o n  c a n  b e  a n  i n t e g r a l  pa r t  o f  t h e  s o l u t i o n 

to  t w o  o f  t h e  m o s t  p r e s s i n g  e n v i r o n m e n ta l  c o n c e r n s 

i n  u r b a n  c e n t e r s : w a s t e  m a n a g e m e n t  a n d  r e n e w a b l e  e n e r g y . 

i n  t h e  a n a e r o b i c  d i g e s t i o n  p r o c e s s , s p e c i a l i z e d  b a c t e r i a  d e c o m p o s e 

o r g a n i c  m at t e r . . . i n  a n  o x y g e n - d e p l e t e d  e n v i r o n m e n t  to  p r o d u c e 

b i o g a s  a n d  a  s ta b l e  s o l i d . e a c h  o f  t h e s e  p r o d u c t s  c a n  b e  u s e d  f o r  b e n e f i c i a l 

p u r p o s e s  to  c l o s e  t h e  l o o p  i n  o r g a n i c  w a s t e  m a n a g e m e n t . 

a n a e r o b i c  d i g e s t i o n  h a s  b e e n  s u c c e s s f u l  i n  r e d u c i n g 

t h e  v o l u m e  o f  w a s t e  g o i n g  to  l a n d f i l l , d e c r e a s i n g  e m i s s i o n s  o f 

g r e e n h o u s e  g a s e s  a n d  c r e at i n g  o r g a n i c  f e r t i l i z e r .

The Ear th Inst i tute of  Columbia Univer s i ty, Anaerobic  Digest ion .
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Sol id waste i s  commonly d i sposed of  and processed in  open a i r  ( landfi l l ing) . As th i s  so l id  waste 
decomposes i t  re leases GHG emiss ions into the a i r  and atmosphere , which contr ibutes to 
g loba l  warming and threatens the wel fare of  the ent i re p lanet . What anaerobic  d igest ion (AD) 
technology prov ides i s  a  way to decompose waste on a smal ler  footpr int  and in  a  c losed loop 
system, fu l ly  c losed of f  f rom any oxygen , so that  a l l  the methane and carbon d iox ide gases are 
captured and turned into renewable ener gy (heat /power)  and b iogas . In  the case of  food/yard 
waste , the so l ids  le f t  over become compost  and l iqu id fer t i l i zer. Anaerobic  d igester s  make the 
process ing of  waste and sewage susta inable , profi table and h igh ly  e f fect ive .

Anaerobic  d igest ion technology so lves par t  o f  the two most  press ing env i ronmenta l  concerns 
of  urban center s : waste management and renewable ener gy. For decades Europe has been us ing 
anaerobic  d igest ion technology to t r ans form i t s  MSW into a s ign i f i cant  source of  renewable 
ener gy f rom natur a l  gas . In  the Uni ted States , wastewater  i s  typ ica l ly  t reated wi th AD technol -
ogy. However, the use of  such technology for  or gan ic  waste process ing has  been d iscovered 
recent ly. A combinat ion of  p i lot  AD and compost ing fac i l i t ies  are s tar t ing to emerge a long 
the West  coast  of  the US. The technology r anges f rom smal ler  and modular  ADs (waste f rom: 
brewer ies , schools , res ident ia l  un i t s , etc . )  to lar ger  sca le  oper at ions (waste f rom: un iver s i t ies , 
munic ipa l i t ies , etc . ) . Unfor tunate ly, cost  i s  a  major  factor  ho ld ing back the spread of  th i s  meth-
od of  d i spos ing MSW in the Uni ted States . However, these in i t ia l  investment costs  are much 
lower than the typ ica l  a l ternat ive when look ing at  the long term soc ia l , f inanc ia l  and env i ron-
menta l  costs .    

r e s o u r c e  l i f e c y c l i n g  w i t h  a d + c o m p o s t i n g  t e c h n o l o g yI V.     



AD System Process Results

Site Acreage 23

Building Area 90,000 SF

Annual Volume 90,000 TPY

Digester Dimensions 97’ (L) x 18.2’ (W)

Concrete Digesters 16

Residence Time 21 Days

Mode of Operation Thermophilic (125-131°F)

Biogas Yield (CF/Ton) 3,000 - 3,200

Methane Content (%) 58 - 62

Electrical Output 1.6 MW

Finished Compost @ 40% Moisture Content 34,000 TPY

Total Diversion +84.5%

Company Mission:
To design, build, and operate advanced solid waste processing facilities that optimize  
resource recovery and the generation of renewable energy in an efficient and environmentally 
sound manner.

© 2015 Zero Waste Energy, LLC.  
All information represented is current as of date of printing.

3470 Mt. Diablo Blvd. 
Suite A215 
Lafayette, CA 94549 
Tel. 925.297.0600 
info@zwenergy.com

www.zerowasteenergy.com

• Achieves California AB 32 mandate by diverting almost 
85 percent of organic waste from landfills 

• 1.6 MW of renewable power that complies with  
California’s Renewable Portfolio Standards

• Reduction of fugitive methane emissions from landfills

• Generation of high-quality compost available for use  
or resale

• On-peak electricity production used to power Zanker’s 
stationary resource recovery equipment

• Off-peak power to be sold back to the utility

FOOD & YARD WASTE ANAEROBIC DIGESTION

HIGH-GRADE COMPOST

ELECTRIC POWER

BIOGAS

MATERIAL RECOVERY

IN-VESSEL COMPOSTING

SOLID WASTE

ORGANIC RECOVERY

CHP

Benefits of AD System in San Jose

‘

ZWEDC Fac i l i t y,  San  Jo se  Ca l i fo rn i a

b iogas  ( s torage )

was te  rece i ve /proces s / s t age

ad  (d i ges ter s )

i n - ves se l  (d i ges ter s )

b io f i l t e r s  ( a i r )

cur ing

b ioswa le  ( runo f f )

chp

ELECTRICAL
POWER

SOIL  + 
FERTIL IZER

COMMERCIAL
FOOD WASTE
+
ORGANIC
MATERIAL
RECOVERY
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V.     

Zero Waste Ener gy Deve lopment Company (ZWEDC) i s  the owner and deve loper of  the Zero 
Waste Fac i l i ty  located on an o ld landfi l l  in  San Jose , Ca l i forn ia . ZWEDC was created in  2011 
to advance organics  recovery in frastructure  for  the Ci ty  of  San Jose . Th is  combined AD and 
compost ing fac i l i ty  suppor ts  the c i ty ’s  2007 “Green Vis ion” goa l , whi le  conver t ing waste into 
renewable ener gy. The fac i l i ty  i s  housed ins ide a 100 ,000 sq . f t . bu i ld ing annua l ly  process ing 
90 ,000 tons of  commerc ia l  or gan ic  waste . 16 h igh-so l ids  dr y fermentat ion d igester s  extr act  the 
ener gy va lue of  the or gan ic  waste be ing processed . Two combined heat  and power (CHP) un i t s 
t r ans form th i s  ener gy f rom b iogas into e lectr ic i ty. Less  than 20% of  a l l  e lectr ic i ty  produced 
i s  used to power the ent i re fac i l i ty. The rest  i s  used to power other waste resource recover y 
oper at ions (e .g . the nearby wastewater  t reatment p lant  and mater ia l s  process ing fac i l i ty)  and 
any excess  e lectr ic i ty  le f t  over i s  so ld to the gr id . A l l  o f  San Jose ’s  commerc ia l  or gan ic  waste 
i s  turned into compost . Unfor tunate ly  the qua l i ty  of  th i s  compost  i s  too h igh in  non-b iode-
gr adables  (e .g . p ieces of  g lass)  to become a se l lable product . The f ina l  compost , which i s  on ly 
as  good as  the qua l i ty  of  i t s  separ ated waste co l lect ion source , i s  sent  to be landfi l led . Th is  i s 
one of  the mul t ip le  cha l lenges s t i l l  needing to be addressed by the c i ty  and ZWEDC to reach 
the i r  goa l  o f  100% zero waste by 2022.

Figure 13   Zero Waste AD Fac i l i ty, San Jose , US ( images f rom Biocyc le .net  + B ing .com)

c a s e - s t u d y  |  z e r o  w a s t e ,  s a n  j o s e ,  u s



Figure 14   Integr ated AD + compost ing fac i l i ty  f low d iagr am (d iagr am from Iona Capi ta l  Ltd)



Figure 15   Images of  Zero Waste fac i l i ty, San Jose , US

b i o g a s  s t o r a g e

r e c e i v i n g  h a l l  +  s t a g i n g  a r e a

c o m b i n e d  h e a t - p o w e r  u n i t  ( c h p )

d i g e s t e r s

o u t d o o r  w i n d r o w  c u r i n g  p a d s

s o r t i n g  +  s e tt  l i n g  b a y
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V.     

Figure 16   The P lant , Chicago, US ( image f rom Bing .com)

The P lant  i s  a  susta inable and ”net zero energy ver t ica l  farm and bus iness incubator”  housed 
in  a  former meat  pack ing p lant . Bubbly  Dynamics , LLC founded the pro ject  on a model  of 
“c los ing waste , resource , and ener gy loops” in  the form of  a  93 ,500 sq . f t . bu i ld ing and co-r uns 
the space wi th the non-profi t  P lant  Chicago, NFP.  Th is  pro ject  d iver ts  over 10 ,000 tons of 
annua l  food waste f rom landfi l l s  by process ing a l l  o f  i t s  or gan ic  waste on s i te  wi th an anaer-
obic  d igester. Th is  AD produces a l l  o f  the bu i ld ing ’s  heat  and power needs , and the bu i ld ing ’s 
product ion act iv i t ies  are pr ior i t i zed dur ing of f -peak e lectr ic i ty  hour s  in  the even ings  so that 
the e lectr ic i ty  produced f rom organ ic  waste process ing can be so ld back to the gr id for  peak-
hour profi t . Susta inable food bus inesses are permanent ly  housed at  low ener gy costs  and low 
rent . They are inter re la ted through a complex system of  net  zero ener gy, susta inable food 
product ion and soc ia l  enterpr i se wi th in the bu i ld ing and the ad jacent  communi ty. Tenants  fea-
ture a tota l  o f  30 ,000 sq . f t . o f  aquaponic  growing systems and 27 ,000 sq . f t . o f  ar t i sana l  food 
product ion . The educat iona l  progr amming operated at  The P lant  i s  oper ated by the non-profi t 
P lant  Chicago. Topics  inc lude urban space reuse , and loca l  and susta inable food product ion . 
Beyond c los ing resource loops , th i s  v i s ionar y model  creates  a  template to be rep l icated and 
adapted on a bu i ld ing and ne ighborhood sca le to empower a l l  people to create hea l th ier  and 
more e f f i c ient  c i t ies . 

c a s e - s t u d y  |  t h e  p l a n t ,  c h i c a g o ,  u s



Figure 17   Bu i ld ing resource f low cyc le ( image f rom P lantChicago.com)



Figure 18   Images of  The P lant  ( images f rom F l ickr.com)

h y d r o p o n i c  f o o d  p r o d u ct  i o n

b u i l d i n g  a d a p t i v e  r e u s e

a q u a p o n i c  p r a w n  p r o d u ct  i o n

f a r m  f o o d  p r o d u ct  i o n

p u b l i c  e d u c a t i o n  +  o u t r e a c h

a n a e r o b i c  d i g e s t e r



2 5

V.     

The town of  Meer landen , ad jacent  to the Sch iphol  Airpor t  in  Amsterdam, r uns on an in-
tegr ated anaerobic  d igest ion and compost ing p lant  to produce the resources necessar y to 
oper ate the ent i re town’s  “decentra l ized green c ircular  economy” . In  2009 , Meer landen de-
c ided to upgr ade i t s  or gan ic  waste compost ing in f r as t r ucture to h igh-e f f i c iency compost ing 
tunne ls  ins tead of  the i r  open-a i r  windrows . Th is  a l lowed the town to rec la im some land for  a 
new AD plant  and reduce the i r  GHG emiss ions . Dutch regu lat ions proh ib i t  the use of  l iqu id 
fer t i l i zer  f rom organ ic  d igestate on f ie lds  due to i t s  h igh n i t r ate content  (over fer t i l i za t ion) , 
so a h igh-so l ids  AD system was implemented to min imize l iqu id d igestate product ion . 55 ,000 
tons of  annua l  res ident ia l  and commerc ia l  or gan ic  waste i s  processed into : renewable ener-
gy (CHP) to power and heat  a l l  oper at ions , CO2 and heat  for  greenhouse food product ion , 
compost  for  crop-vegetable product ion , b iomethane (CNG) to power veh ic les  and water  to 
c lean s t reets . By maximiz ing mater ia l  recyc l ing and ener gy e f f i c iency, Meer landen prov ides a 
new net  zero model  on a town sca le .

Figure 19   Meer landen Masterp lan and AD+Compost ing Fac i l i ty, NL (by of  Hi tatch i  Zosen |  NOVA)

c a s e - s t u d y  |  m e e r l a n d e n ,  n l



Figure 20   Kompogas h igh-so l ids  AD he lps  c los ing the loop (by Hi tatch i  Zosen |  NOVA)



Figure 21   Mass  ba lance of  Meer landen p lant  inc lud ing Kompogas AD (by Hi tatch i  Zosen |  NOVA)





2 9

t h e  l o c a l  f o o d / y a r d  w a s t e  s y s t e mV I .     

The Ci ty  of  Seatt le  wor ks in  publ ic  and pr ivate par tner sh ip to co l lect , hau l  and process  i t s 
munic ipa l  so l id  waste . There are 2 companies  that  hau l  th i s  source separ ated waste wi th the 
he lp of  146 compressed natur a l  gas  (CNG) tr ucks : Waste Management and CleanScapes . These 
hau ler s  prov ide the i r  own re fue l ing s tat ions . The c i ty  i s  broken up into 5 co l lect ion zones 
where garbage , recyc lables , and food/yard waste i s  co l lected on a week ly  ca lendar per zone . 
The compost ing of  food/yard waste i s  b id out  to process ing companies  on 2 year  contr acts . 
Recyc lables  and garbage waste i s  t r iaged at  Seatt le ’s  Nor th and South t r ans fer  s tat ions , then 
re located and processed outs ide of  the c i ty, the s tate and even the countr y.

Wash ington s tate suppor ts  the compost ing of  or gan ic  waste , but  i t  i s  the 22+ compost ing 
companies  that  dr ive th i s  into rea l i ty  as  wel l  as  carbon reduct ion s tandards . In  2014 , Seatt le 
composted 22 ,365 tons of  or gan ic  waste . Waste Management hau led 28 ,776 tons of  food/yard 
waste to Cedar Grove ’s  process ing fac i l i t ies  in  Maple Va l ley and Everett , WA. CleanScapes 
hau led over 24 ,391 tons of  food/yard waste to Lenz Enterpr i ses  in  Stanwood, WA. None of 
Seatt le ’s  food/yard waste i s  processed into compost  ins ide the c i ty, which r a i ses  costs  and adds 
to veh icu lar  t r a f f i c . Cedar Grove , which used to process  a l l  o f  Seatt le ’s  yard waste s tar t ing in 
1989 as  par t  o f  Seatt le ’s  “c lean green” compost ing progr am, had prev ious ly  looked into an AD 
and compost ing system upgr ade f rom open windrows and aer ia ted s tat ic  p i les . Due to h igh 
cost , s t r ingent  permit t ing and h igh-regu lat ions on such systems , i t  i s  now us ing a  membrane 
laminate technology wi th a  “ fu l ly  automated aer ia t ion/ leachate co l lect ion t rench ing system”. 
Lenz Enterpr i ses  uses concrete bunker s  wi th low-fr ic t ion aer at ion f loor s  and a mass  bed . 
Compost ing d iver ts  GHG emiss ions that  landfi l l ing  does not , however i t  i s  the technology used 
to process  th i s  or gan ic  waste that  determines the extent  of  methane and carbon d iox ide gas 
d iver s ion .



Figure 22   Seat t le  MSW Col lect ion Zones Map (map f rom CleanScapes .com)

N



10 acres

28 acres

Figure 23   2014 food/yard waste process ing fac i l i t ies  contr acted by Seatt le  ( images f rom Google Maps)

[  L E N Z  E N T E R P R I S E S ,  S TA N D W O O D ,  W A  ]

+24,391 tons of  food/yard waste 
f rom NE and Centr a l  co l lect ion zones

[  C E D A R  G R O V E ,  E V E R E T T,  W A  ]

+19,831 tons of  food/yard waste 
f rom NW col lect ion zone

[  C E D A R  G R O V E ,  M A P L E  V A L L E Y,  W A  ]

+8,945 tons of  food/yard waste 
f rom West and South co l lect ion zones



[  N O R T H  T R A N S F E R  S TAT I O N  ]

[  S O U T H  T R A N S F E R  S TAT I O N  ]

[  S I T E  ]

F igure 24   S i te  locat ion (basemap f rom CleanScapes .com)

N
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t h e  l o c a l  f o o d / y a r d  w a s t e  s y s t e mV I .     

The Ci ty  of  Seatt le  has  success fu l ly  implemented source seper at ion or gan ics  (SSO) on i t s  path 
to zero waste , and i s  one of  the US c i t ies  best  manag ing i t s  or gan ic  waste . Seatt le  needs to 
s tar t  ut i l i z ing modern waste technolog ies  to so lve i t s  press ing concerns of  MSW and ener gy 
demands f rom a growing populat ion . More people wi l l  be moving to, and wor k ing and l i v ing in 
Seatt le  in  the next  20 year s . Seat t le  rece ives most  of  i t s  ener gy f rom hydropower, which i t  no 
longer cons ider s  a  renewable ener gy. Hydropower has a l so increas ing ly  become volat i le  wi th 
c l imate change in  the recent  year s . Th is  inev i table growth wi l l  put  more pressure on gener at ing 
increas ing ener gy and waste demands . 

Th is  thes i s  o f fer s  a  new zero waste model  of  a  compost ing center  in  the hear t  o f  Seatt le . The 
s i te  i s  located in  between the c i ty ’s  MSW Nor th and South t r ans fer  s tat ions and i s  access ible 
to and f rom them through Highway 99 . I t  i s  conven ient ly  located in  the greater  downtown, 
which i s  one of  the 3 main urban center s  to absorb most  of  Seatt le ’s  future growth accord-
ing to Seatt le ’s  2015 Comprehens ive P lan . Th is  proposed integr ated anaerobic  d igest ion and 
compost ing center  wi l l  absorb the new food/yard waste for  a l l  o f  the Centr a l  Seatt le  zone 
(which produced 5 ,247 tons of  food/yard waste in  2014) , whi le  showcas ing a  new and soc ia l ly 
respons ible  model  for  per forming the s i te  and c i ty  better.





Figure 25   Seat t le  Center  Campus , Uptown Neighborhood (base f rom Google Ear th)

SITE
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a l l  e y e s  o n  [  s i t e  ]V II  .     

The Ci ty  of  Seatt le ’s  comprehens ive p lan has h igh l ighted the area of  Uptown, in  Lower 
Queen Anne , as  one of  the ex is t ing “Urban Vi l l ages” that  wi l l  be used to lever age pro jected 
growth and benefi t  the lar ger  c i ty. A recent ly  deve loped urban des ign f r amewor k (UDF) for 
th i s  urban center  wi l l  app ly  a  communi ty-dr iven approach of  a  wa lkable , l i vable and connect-
ed Uptown to meet the c i ty ’s  comprehens ive goa ls . The B i l l  and Mel inda Gates Foundat ion 
lays  ad jacent  to the Seatt le  Center  a long 5th avenue Nor th . Th is  pr ivate foundat ion i s  sa id 
to be the lar gest  and wor ks a l l  over the wor ld . I t  prov ides approx imate ly  1 ,227 jobs in  Seat-
t le  (as  of  September 2014) . With i t s  prox imity  to Downtown, the water f ront  and South Lake 
Union ( the c i ty ’s  fas test  deve lop ing ne ighborhood and b iotech industr y  home) , Uptown i s  a 
pr ime and untapped s i te  for  smar t  growth . 

Uptown’s  ident i ty  i s  a t  i t s  hear t . The Seatt le  Center ’s  74-acre urban par k i s  an enormous 
presence prov id ing a  combinat ion of  tour i s t  a t t r act ions , hosts  30 top reg iona l  enter ta inment 
powerhouses , a  so l id  core of  ar ts - re la ted and educat iona l  ins t i tut ions and more than a dozen 
smal ler  groups . I t  a t t r acts  an aver age of  12 mi l l ion v i s i tor s  and creates  15 ,534 jobs annua l ly. 
Seat t le  Center  i s  a l so home to the Ci ty  of  Seatt le ’s  most  ident i f i able landmar k : the Space 
Needle . Or ig ina l ly  bu i l t  in  1962 for  the Seatt le  Wor ld ’s  Fa i r, named “Centur y 21” , the icon ic 
Needle and the rest  o f  the expos i t ion prov ided v i s i tor s  wi th a  g l impse of  the future . I t  gave 
Seatt le  internat iona l  recogn i t ion , shap ing i t s  cu l ture and legacy. 

Seatt le  Center  suppor ts  a  campus growth f r amewor k that  wi l l  showcase green technology, 
gener ate revenue through mixed progr amming and rea f f i rm i t se l f  as  an urban par k . The i r  v i -
s ion i s  to open-up the once enc losed grounds of  the Wor ld ’s  Fa i r  to the ne ighborhood to 
cont inue to shape the loca l  and g loba l  cu l ture of  the wor ld . 
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a l l  e y e s  o n  [  s i t e  ]V II  .     

This  thes i s  proposa l  i s  s i ted on Memor ia l  Stad ium Zone at  Seatt le  Center. I t  i s  prominent ly 
located at  the Nor theast  corner of  the 74-acre urban campus , across  f rom the Gates Foun-
dat ion a long 5th avenue Nor th . Or ig ina l ly  a  lar ge and open f ie ld f rom 1928 used for  spor t ing 
and publ ic  events  by the name of  Civ ic  F ie l s , the cur rent  10-acre s i te  hosts  a  par k ing lot  of f  o f 
5th avenue Nor th and a 12 ,000 seat  outdoor and athe l t i c  s tad ium (on ly  the Nor th bandstand 
i s  in  use today) . Memor ia l  Stad ium, des ign by arch i tect  George Stoddard , opened in  1947 . I t s 
ex i s tence preceeds the lar ger  Seatt le  Center  campus deve loped for  the 1962 Seatt le  Wor ld ’s 
Fa i r  that  introduced Seatt le  to the rest  o f  the wor ld . The s tad ium hosted the major i ty  of  the 
opening ceremonies . The Seatt le  School  Dis t r ic t  purchased the s tad ium and par k ing lot  in  1944 
f rom the c i ty  for  $1 . I t  i s  used for  h igh school  footba l l  games , and rented to adu l t  recreat iona l 
leagues and for  per iod ic  concer ts / fest iva l s . 

Figure 26   V iew South to c i ty  f rom Nor th bandstand at  Memor ia l  Stad ium

d o w n t o w n
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Figure 27   S i te  h i s tor y and evolut ion

Image  f rom Pau lDorpat .com

Image  f rom Seatt leT imes .com

Image  f rom from Seatt leP i . com

Image  f rom from Panoramio.com

Image  f rom from Seatt leMag .com

Image  f rom from Seatt leMag .com

Image  f rom from Wik imedia .or g

c i v i c  f i e l d m e m o r i a l  s t a d i u m

p u b l i c  p a r k
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Memor ia l  Stad ium has undergone some repa i r s  s ince i t  was f i r s t  conce ived (e .g . roof)  in  1947 . 
Only  the Nor th bandstand i s  cur rent ly  made access ible  for  publ ic  at tendance of  profess iona l 
spor ts  games , and i t s  6 ,000 seats  are r are ly  a l l  so ld . Accord ing to K ing County Assessor re-
cords , i t  i s  the par k ing lot  that  i s  gener at ing annua l  revenue of  around $700,000 for  the Seatt le 
Publ ic  Schools  d i s t r ic t . The ent i re Memor ia l  Stad ium Zone i s  va lued at  $46 .8 mi l l ion . The Ci ty 
of  Seatt le  and the Seatt le  Center  p lan to reappoint  Memor ia l  Stad ium Zone with f lex ible  and 
open- lawn for  per formances , and par k ing be low gr ade (2008 Seatt le  Center  Masterp lan) . Th is 
cons ider able move would v i sua l ly  and phys ica l ly  open up the lar ger  campus to the s t reet , the 
ne ighborhood and the rest  o f  the c i ty. The wal led of f  s i te  would once aga in be ser v ic ing and 
access ible  to the greater  publ ic . The batt le  cont inues to conv ince the Seatt le  Publ ic  School 
d i s t r ic t  to re locate . I f  th i s  were to happen , the proper ty  would lega l ly  defau l t  back to the c i ty 
for  i t  to a l low the Center  to make use of  th i s  pr ime s i te .

Figure 28  Memor ia l  Stad ium Zone cons i s ts  o f  the 5th ave N par k ing lot  ( le f t )  and Memor ia l  Stad ium (r ight , image f rom Seatt leMag .com)

a l l  e y e s  o n  [  s i t e  ]V II  .     

5 t h  a v e  n  p a r k i n g  l o t m e m o r i a l  s t a d i u m
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The ex is t ing s tad ium prov ides access  to lar ge t r ucks  a long i t s  Nor thern edge which abuts  the  
hard edge created by the back of  house of  Mccaw Hal l  (oper a house) and Mercer Ar ts  Arena . 
The 5th avenue Nor th par k ing lot  has  241 par k ing spaces . I t  leads the publ ic  to the s tad ium’s 
two entr ance gates  that  f i l ter  onto a leve l  p la t form feed ing into the bandstands . Only  the 
South gate and Nor th bandstand are be ing cur rent ly  oper ated for  publ ic  access  to games . De-
sp i te the s tad ium be ing wa l led of f  f rom i t s  context  and sunken be low gr ade , i t  s i t s  in  the center 
of  an arch i tectur a l ly  and progr amat ica l ly  r ich context . Open v iews to sky and downtown are 
enhanced with some of  Seatt le ’s  most  prominent landmar ks such as  the Space Needle , the Key 
Arena and the EMP. The ent i re g lass  wa l l  o f  the Gates Foundat ion Vis i tor ’s  Center  prominent ly 
v iews onto the 5th avenue Nor th par k ing lot .

Figure 29   Memor ia l  Stad ium access  (base f rom Google Ear th)

a l l  e y e s  o n  [  s i t e  ]V II  .     
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XFigure 30   S i te  ana lys i s
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Figure 31   S i te  context
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Figure 32   Resource l i fe-cyc l ing d iagr am (top le f t  image f rom WiseGeek .com, top r ight  image f rom TheSel fRe l ianceSummit .com)
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a  [  n e w  m o d e l  ]  o f  u r b a n  p e r f o r m a n c eX .     

There are two major s i te  s t r ateg ies  are proposed for  the new Memor ia l  Stad ium Zone mas-
terp lan . The f i r s t  connects  the 10-acre s i te  wi th i t s  immediate context  and the greater  c i ty  by 
removing the ex is t ing per imeter  wa l l  and meet the topogr aph ica l  gr ade changes wi th open 
landscape . A publ ic  par k wi l l  not  on ly  integr ate the s i te  by a l lowing more poros i ty  into the 
campus , but  i t  wi l l  h igh l ight  the h i s tor ica l  edges and create a  gr and entr ance into the hear t 
o f  the campus wi th publ ic  v i s ib i l i ty  and access  a long 5th avenue Nor th . As increas ing dens i ty 
beg ins  to erode the urban fabr ic  of  the greater  downtown, th i s  publ ic  and open par k wi l l  he lp 
preser ve the hear t  o f  the c i ty, Seat t le  Center  Campus , that  contr ibutes to the urban qua l i ty 
of  the Seatt le  l i fes ty le .

A compost ing fac i l i ty  i s  inser ted into the Nor th and West  par ts  of  the s i te , whi le  a  food 
product ion fac i l i ty  wi l l  be inser ted to the South . The publ ic  par k wi l l  cover the ent i re fac i l i ty 
progr ams with landscape by inser t ing them underground on the ex is t ing s tad ium s i te , which 
cur rent ly  s i t s  between 17 to 33 feet  be low i t s  per imeter  gr ade . The on ly  ex is t ing on gr ade 
access  to the s tad ium ground leve l  i s  o f f  o f  4th avenue Nor th . The compost ing fac i l i ty ’s  main 
entr ance wi l l  be s i ted there for  on s t reet  access  and v i s ib i l i ty. Th is  locat ion a l so abuts  Mccaw 
Hal l ’s  ex i s t ing load ing access  r amp a long the Southeast  edge of  the s i te . Th is  ex i s t ing r amp wi l l 
be expanded for  garbage tr uck access  to the fac i l i ty  rece iv ing ha l l . A l l  other food and food/
yard waste resources wi l l  be moved underground through a common par k ing gar age . An under-
ground par k ing access  r amp i s  proposed of f  o f  the Exper ience Mus ic  Pro ject  museum’s  ex is t ing 
drop-of f  route . The second s i te  move i s  the proposa l  o f  under ground progr am. 



4 7 Figure 33   Ex i s t ing bandstand str ucture

a  [  n e w  m o d e l  ]  o f  u r b a n  p e r f o r m a n c eX .     

Par ts  of  the ex is t ing Memor ia l  Stad ium foundat ions wi l l  be adapt ive ly  reused and integr ated 
into the new str ucture of  the proposed progr am. The Nor th bandstand foundat ions wi l l  house  
the main rece iv ing ha l l  and d igester s  of  the compost ing fac i l i ty, whi le  the South bandstand 
foundat ions wi l l  house the condi t ioned food rooms of  the food product ion fac i l i ty.
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Figure 34   Masterp lan
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[food hub]
underground food rooms
greenhouse market
control room
food collection + distribution

[public park]
community pea patch
stabilized compost pads
bioswale + retention basin
hard + soft space

[compost]
topsoil (garden/lawn, dry fertilizer)
compost (soil amendment)
mulch (top-dessing beds)

[renewable energy]
CHP
electrical power

[AD+composting facility]
source separation collection 
receive + sort
process + stage
AD anaerobic digestion
CO2 + MH4 diversion
in-vessel composting
indoor curing pads
process + sort
compost lab
packaging + distribution

Figure 35   Masterp lan resource l i fe-cyc l ing d iagr am ( le f t  image f rom GuyanaChronic le .com)
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Urban farming and smal l - sca le  susta inable food product ion i s  thr iv ing in  Seatt le . The c i ty  has 
suppor ted a cu l ture of  communi ty  pea-patches , loca l  farmer s mar kets , urban farming and 
now food tr ucks . Loca l  and f resh produce i s  abundant  in  Seatt le  though i t  i s  not  a lways ac-
cess ible . The masterp lan proposes us ing the s i te  as  an urban food par k powered by a com-
post ing fac i l i ty. The underground food product ion fac i l i ty  would produce a f fordable , loca l  and 
f resh produce to the publ ic  by us ing the la test  ver t ica l  farming technolog ies  (e .g . P lant  Lab 
NL) . As the proposed compost ing fac i l i ty  processes more food/yard waste wi th growth in 
the greater  downtown, more resources are produced to expand the food product ion fac i l i ty 
into the proposed and temporar y par k ing gar age . The more food/yard waste i s  produced in 
Seatt le , the more food can be produced in  underground food rooms on s i te . Modern ver t ica l 
farming techn iques of fer  a  so lut ion to ag ing or  un-used bu i ld ings  in  urban center s , whi le  pro-
duc ing f resh produce wi th the least  amount of  resources .

The food inter face above ground focuses on publ ic  awareness  and outreach throughout the 
10-acre publ ic  par k . See ing food be ing grown, us ing food crops as  landscape vegetat ion and 
hav ing access  to eat ing f resh food creates  a  new standard of  urban farming that  i s  conduc ive 
to a hea l th ier  Seatt le  and qua l i ty  l i fes ty le .

a  [  n e w  m o d e l  ]  o f  u r b a n  p e r f o r m a n c eX .     



Figure 36   Masterp lan sect ion (EW v iew S)
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5 2 Figure 37   Compost ing fac i l i ty  waste process ing

a  [  n e w  m o d e l  ]  o f  u r b a n  p e r f o r m a n c eX .     

The proposed masterp lan funct ions wi th the success  of  i t s  compost ing fac i l i ty, which produc-
es the key resources to operate and mainta in the ent i re 10-acre s i te . A l l  o f  the cur rent  and 
future food/yard waste produced in  the Centr a l  Seatt le  munic ipa l  so l id  waste co l lect ion zone 
wi l l  be hau led to th i s  new fac i l i ty  for  process ing into va luable resources . Th is  fac i l i ty  integr ates 
modular  anaerobic  d igest ion (AD) technology wi th the compost ing of  or gan ic  waste in  fu l ly 
enc losed bu i ld ing enve lop. Th is  a l lows the fac i l i ty  to take on more waste wi th the growing ton-
nage of  Seatt le ’s  greater  downtown. With modern technology the compost ing fac i l i ty  produces 
combined heat  and power, l iqu id fer t i l i zer  and a compost  product . Organ ic  waste i s  d iver ted 
f rom landfi l l s  and methane emiss ions are captured as  a  va luable source of  renewable ener gy.
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Figure 38   Ground leve l  p lan
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Figure 39   Compost ing fac i l i ty  p lan (ground leve l )

4 th  ave  N

en t r y
g a l l e r y

con fe rence
room garbage

t ruck
r amp

d i ge s t e r s

co l l e c t  +  so r t

so r ts e t t l i n g
bay

load i n g  zone

sc rubber s

i ndoor  ae r a t ed  w indrows
mechan i c a l

room

mechan i c a l
room

wc

rece i v i n g 
b ay

chp

f l a re

N



Figure 40   Compost ing fac i l i ty  sect ion (EW v iew S)
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Figure 41   Compost ing fac i l i ty  d iagr am
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5 7 Figure 42   Compost ing fac i l i ty  progr am

rece i ve , co l l e c t  +  so r t d i g e s t  +  so r t cu re , s e t t l e  +  l o ad

a  [  n e w  m o d e l  ]  o f  u r b a n  p e r f o r m a n c eX .     

The proposed compost ing fac i l i ty  pr ior i t i zes  the f low of  food/yard waste throughout the d i f -
ferent  s tages of  i t s  compost ing process . Garbage tr ucks  dump the waste week ly  dur ing   in  a 
rece iv ing bay. I t  i s  then co l lected wi th a  smal l  backhoe a long a conveyor be l t  to be manua l ly 
and mach ine sor ted . Once most  non-or gan ics  are removed, the waste i s  inser ted into an an-
aerobic  d igester  for  a  per iod of  21 days (peak methane y ie ld) . A mixture of  water, bacter ia , 
heat  and oxygen i s  pumped through to acce ler ate or gan ic  decompos i t ion and the waste mass 
i s  typ ica l ly  reduced down to 2/3 of  i t s  or ig ina l  s i ze . Commerc ia l  compost ing fac i l i t ies  typ ica l ly 
use and waste a  lot  of  water  to process  or gan ic  waste . The integr at ion of  ADs in  the process 
a l lows for  min imal  water  usage on a c losed- loop system, which s tores and reuses the water 
and bacter ia  mixture . At the same t ime B iogas i s  captured above each AD and tr ans fered to a 
combined heat  and power un i t  (CHP) to be tr ans formed into renewable ener gy.  

N N N



Figure 43   Fac i l i ty  v iew of  inter ior



Figure 44   Compost ing fac i l i ty  f low
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a  [  n e w  m o d e l  ]  o f  u r b a n  p e r f o r m a n c eX .     

The par t ia l ly  d igested waste i s  then tr ans fer red into a lar ger  d igester  for  another 4 to 5 days . 
Th is  s tep removes 90% of  the ammonia remain ing , which reduces odor compounds . The com-
post  i s  sor ted aga in for  non-or gan ics . A l l  o f  the d igester s ’ a i r  i s  t r ans fer red to a b io f i l ter  room. 
The a i r  i s  pumped through a mixture of  wood ch ips  and compost  for  c leans ing , and re-c i rcu-
la ted into the bu i ld ing . An aver age of  3 a i r  exchanges per hour occur in  the ent i re bu i ld ing , 
except for  the cur ing s tage . An indoor aer ated windrows system i s  proposed to remove any 
s t rong odor s  f rom leak ing into the publ ic  par k . The a i r  in  th i s  space i s  pushed through nearby 
scr ubber s  wi th a  s imi lar  mixture of  wood ch ips  and compost , and the space requ i res  5 a i r 
exchanges per hour. The compost  i s  p laced in  9 foot ta l l  p i les  wi th in the windrows and oxy-
gen i s  pumped through . A mach ine t r ave ls  a long the p i les  to rotate the compost  ever y 7 days 
(min imum) . Af ter  4 to 5 weeks the compost  i s  ready to be loaded and de l ivered across  the c i ty. 
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The compost ing fac i l i ty ’s  main entr ance leads onto a publ ic  ga l ler y  suppor t ing waste educa-
t ion . Desp i te the need for  the fac i l i ty  to operate in  a  c losed-enve lop, cur ta in  wa l l s  are used 
a long the bu i ld ing ’s  South facade for  exter ior  v i s ib i l i ty  and day l ight ing . Educat iona l  tour s  are 
of fered to promote loca l  compost ing and the benefi t s  o f  or gan ic  waste . The fac i l i ty  wi l l  wor k 
in  publ ic  and pr ivate par tner sh ip wi th ex is t ing educat iona l  waste progr ams throughout the 
c i ty  to promote Seatt le ’s  path to zero waste .

The Centr a l  Seatt le  so l id  waste co l lect ion zone that  the proposed fac i l i ty  cater s  to i s  hau led 
by Recology CleanScapes . The company of fer s  communi ty  and school  wor kshops and tr a in ing 
cater ing to the proper recyc l ing of  munic ipa l  so l id  waste , and the impor tance of  reus ing and 
reduc ing waste . They a l so of fer  waste aud i ts  to he lp un iver s i ty  campuses , schools  and bus i -
nesses to min imize env i ronmenta l  impact  whi le  reduc ing the cost  of  the i r  so l id  waste .

Figure 45   Recology s tudent t r a in ing on waste recyc l ing ( images f rom CleanScapes .com)
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a  [  n e w  m o d e l  ]  o f  u r b a n  p e r f o r m a n c eX .     



XFigure 46   Compost ing fac i l i ty  v iew of  entr ance (at  4th ave N par k entr y)



6 2 Figure 47   Compost ing fac i l i ty  p lugs  into c i ty  food/yard waste system 

a  [  n e w  m o d e l  ]  o f  u r b a n  p e r f o r m a n c eX .     

This  compost ing fac i l i ty  enables  the abundant and munic ipa l  resource of  food/yard waste that 
cont inues to grow with dens i ty  to cyc le back into new l i fe  for  the benefi t  o f  the s i te  and the 
c i ty. The integr at ion of  anaerobic  d igest ion technology wi th compost ing i s  emerg ing on the 
West  Coast  of  the US out of  need to reduce the ener gy and water  costs  of  process ing so l id 
waste . Addi t iona l ly, the use of  ADs a l low for  the expedi ted decompos i t ion of  or gan ics  by at 
least  ha l f  and on a much smal ler  s i te  footpr int . Th is  technology of fer s  the poss ib i l i ty  o f  smal l 
to lar ge sca le  compost ing wi th in urban env i ronments .

Seat t le  i s  one of  the c i t ies  lead ing a  success fu l  compost ing progr am c i ty  wide , which increas-
es  i t s  share of  the munic ipa l  so l id  waste s t ream recyc led annua l ly. However, the c i ty  i s  s t i l l 
spending money to hau l  and process  or gan ic  waste outs ide of  the c i ty. A new h igh-tech fac i l i ty 
integr at ing anaerobic  d igest ion technology wi th compost ing , which cou ld be p lugged into the 
c i ty ’s  ex i s t ing MSW system, would enable the c i ty  to f inanc ia l ly  profi t  f rom i t s  own or gan ic 
waste r ather than spend money for  someone e l se to ga in f rom i t . 

FOOD +  YARD WASTE SOIL  PRODUCT

LIQUID FERTIL IZER

RENEWABLE ENERGY

co l l e c t so r tr e ce i ve d i g e s t so r t cu r e se t t l e l o ad
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c o n c l u s i o nI X .     

Wor ld populat ion and i t s  g loba l  waste problem cont inue to increase wi th an est imated in-
crease of  9 b i l l ion people over the next  25 year s . I t  i s  imperat ive that  c i t ies  s tar t  to embrace 
the potent ia l  o f  or gan ic  waste to dr amat ica l ly  reduce the detr imenta l  soc ia l , env i ronmenta l  and 
f inanc ia l  costs  of  g loba l  waste . By focus ing on mak ing c i t ies  and urban center s  respons ible  for 
compost ing the i r  or gan ic  waste , the qua l i ty  of  l i fe  of  the ent i re p lanet  beg ins  to improve and 
the r ate of  c l imate change i s  reduced . 

The Ci ty  of  Seatt le  i s  a l ready lead ing the way towards a  zero waste future . Compostables  are 
the b iggest  tar get  le f t  in  i t s  so l id  waste s t ream. In  response , the c i ty  passed the f i r s t  Amer i -
can ban on food and compostable paper in  garbage for  a l l  res ident ia l  and commerc ia l  sector s . 
A proposed [zero waste]  publ ic  par k in  the hear t  o f  Seatt le  would foster  the c i ty ’s  goa l  to 
restr ucture i t s  waste management and process ing system even fur ther, whi le  absorb ing the 
addi t iona l  waste produced f rom i t s  dens i fy ing greater  downtown. Th is  new par k would be a 
showcase for  the la test  green technology in  process ing or gan ic  waste into a compost  product 
and renewable ener gy. 

As urban populat ions inev i tably  cont inue to r i se , dens i ty  growth and i t s  s t r a in  on resources wi l l 
cont inue to threaten the publ ic  sa fety  and hea l th of  future c i t ies . I t  i s  c lear  that  the benefi t s 
and potent ia l  o f  food/yard waste compost ing i s  a  cata lys t  towards a  g loba l  sh i f t  in  turn ing our 
waste into a long-term the so lut ion . 
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l i s t  o f  f i g u r e sX .     

Figure 1     Landfi l l  ( image f rom Recyc leRiga)
Figure 2      The g loba l  waste problem ( i l lus t r at ion by Br ian Fr ay)
Figure 3      2012 Uni ted States  process ing of  MSW (US EPA, 2012 MSW Character izat ion Repor t , p.1 ,2 ,4 ,7 ,10)
Figure 4      2010 da i ly  g loba l  waste (US EPA, 2010 MSW Rev i sed Fact  Sheet , p.1-2)
Figure 5      Uni ted States  food waste s tat i s t i cs 
                (US EPA, The Food Recover y  Hierarchy : Soc ia l  Benefi t s . <http : / /www.epa .gov/ foodrecover y/>)
                (NRDC Issue Paper by Dana Gunder s , Wasted : How Amer ica I s  Los ing Up to 40 Percent  o f  I t s  Food 

                f rom Farm to Fork to  Landfi l l , August  2012 . P.1 , )
                ( image f rom FoodManufacture .co.uk)
Figure 6      Typ ica l  decentr a l i zed and s ing le-d i rect ion f low of  food to or gan ic  waste resources through a [c i ty ]
                ( far  le f t  image f rom WiseGeek .com, le f t  image f rom TheSel tRe l ianceSummit .com)
Figure 7     Proposed loca l i zat ion model  of  the l i fe-cyc le  of  food to or gan ic  waste resources in  a  [c i ty ] 
                ( top le f t  image f rom WiseGeek .com, top r ight  image f rom TheSel tRe l ianceSummit .com)
Figure 8      The Ci ty  of  Seatt le , WA
Figure 9      Seat t le  food/yard waste co l lect ion
Figure 10   Seat t le ’s  new 2015 ban ( image f rom MackUrban .com)
Figure 11    2015 f i r s t  quar ter  food/yard waste tonnage increase
               (Seatt le  Publ ic  Ut i l i t ies , Measur ing Ef fec t i veness  o f  Seat t le ’s  Organ ics  Ban : Tonnage Increase  by Lu is  Hi l lon . 
               Apr i l  14 , 2015 . Page 20 . )
Figure 12   Seat t le  pro jected growth 
               (Seatt le  DPD, Seat t le  2035 P lan Your  C i ty, Your  Future : Deve lopment  Capac i ty  Repor t . Updated September, 2014 . 
               Page 1 , 5 , 8-12 . )
Figure 13    Zero Waste AD Fac i l i ty, San Jose , US ( images f rom Biocyc le .net  + B ing .com)
Figure 14    Integr ated AD + compost ing fac i l i ty  f low d iagr am (d iagr am from Iona Capi ta l  Ltd)
Figure 15   Images of  the Zero Waste Fac i l i ty, San Jose , US
Figure 16    The P lant , Chicago, US ( image f rom Bing .com)
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Figure 17    Bu i ld ing resource f low cyc le ( image f rom P lantChicago.com)
Figure 18    Images of  The P lant  ( images f rom F l ickr.com)
Figure 19   Meer landen Masterplan and AD+Compost ing Fac i l i ty, NL (by Hitatchi  Zosen |  NOVA)

Figure 20   Kompogas h igh-sol ids AD helps c los ing the loop (by Hitatchi  Zosen |  NOVA)

Figure 21   Mass ba lance of  Meer landen p lant  inc luding Kompogas AD (by Hitatchi  Zosen |  NOVA)

Figure 22   Seatt le  MSW Col lect ion Zones Map (map from CleanScapes .com)

Figure 23   2014 food/yard waste process ing fac i l i t ies  contracted by Seatt le  ( images from Google Maps)

F igure 24   S i te locat ion (basemap from CleanScapes .com)

Figure 25   Seatt le  Center  Campus , Uptown Neighborhood (base f rom Google Ear th)
Figure 26   View South to c i ty  f rom Nor th bandstand at  Memor ia l  Stad ium
Figure 27    S i te  h i s tor y and evolut ion
               (1928 image f rom Pau lDorpat .com)
               (1944 image f rom Seatt leP i . com)
               (1947 +2015 image f rom Seatt leMag .com)
               (1951 image f rom Wik iMedia .or g)
               (1962 image f rom Seatt leT imes .com)
               (2009 image f rom Panoramio.com)
Figure 28    Memor ia l  Stad ium Zone cons i t s  o f  the 5th ave N par k ing lot  ( le f t ) 
                and Memor ia l  Stad ium (r ight  image f rom Seatt leMag .com)
Figure 29    Memor ia l  Stad ium access  (base f rom Google Ear th)
Figure 30    S i te  ana lys i s
Figure 31    S i te  context
Figure 32    Resource l i fe-cyc l ing d iagr am (top le f t  image f rom WiseGook .com, top r ight  image 
               f rom TheSel fRe l ianceSummit .com)
Figure 33    Ex i s t ing bandstand str ucture
Figure 34    Masterp lan
Figure 35    Masterp lan resource l i fe-cyc l ing d iagr am ( le f t  image f rom GuyanaChronic le .com)
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Figure 36    Masterp lan sect ion (EW v iew S)
Figure 37    Compost ing fac i l i ty  waste process ing
Figure 38    Ground leve l  p lan
Figure 39    Compost ing fac i l i ty  p lan (ground leve l )
Figure 40    Compost ing fac i l i ty  sect ion (EW v iew S)
Figure 41    Compost ing fac i l i ty  d iagr am
Figure 42    Compost ing fac i l i ty  progr am
Figure 43    Fac i l i ty  v iew of  inter ior
Figure 44    Compost ing fac i l i ty  f low
Figure 45    Recology of fer s  school  t r a in ing on waste recyc l ing (v ia  CleanScapes .com)
Figure 46    Compost ing fac i l i ty  v iew of  entr ance (at  4th ave N par k entr y)
Figure 47    Compost ing fac i l i ty  p lugs  into c i ty  food/yard waste system
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