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benefits: increased: pedestrian access,   
biodiversity options, stormwater manage-
ment capacity reduced: heating and cool-
ing costs, heat island effect

design considerations: pedestrian 
safety, structural loading, plant mainte-
nance, shading from plants, comparatively 
high irrigation demand 

benefits: increased: biodiversity op-
tions, stormwater management capacity  
reduced: heating and cooling costs, heat 
island effect

design considerations: structural 
loading, reduced impact from predatory 
birds, exposure, structural loading, irriga-
tion may be necessary

benefits: increased: biodiversity op-
tions, stormwater management capacity 
reduced: heating and cooling costs, 
heat island effect

design considerations: structural 
loading, high impact from predatory 
birds, exposure, structural loading, ir-
rigation may be necessary

benefits: increased: biodiversity op-
tions, stormwater management capacity  
reduced: heating and cooling costs, heat 
island effect, no irrigation required

design considerations: structural 
loading, exposure

benefits: inexpensive
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from the green roof.  This results in at least 50% of the water being lost as indicated in the drainage issue diagram above.  Extra care should be taken to ensure that 

green roof / cistern drainage systems are adequately connected.   ( 2 ) This green roof is in a highly visible location at a school which has a stated commitment to 

sustainable practices, yet it is not accessible.  Bertschi school has provided an accessible sample Xero Flor system located at ground level where it can be used as 

a tool to teach students about green roofs.   ( 3 )  This green roof covers an otherwise uninsulated walkway.  Choosing to place a green roof in an uninsulated envi-

ronment negates the insulation benefits that green roofs can provide.  ( 4 )  Using waterproof/resistant materials such as corrugated metal can eliminate the need to 

have waterproof membranes and root barriers.  This results in a simplified green roof. 

A t t r i b u t e s :
d e s i g n e r ( s ) / b u i l d e r ( s ) :  M i l l e r  H u l l 
Pa r t n e r s h i p  ( A r c h . ) ,  We i s m a n  D e s i g n 
G r o u p  ( L . A r c h . )
c o m p l e t e d :  2 0 0 7
s i z e :  4 8 0  s q / f t
c o s t :  $ 8 . 0 0  s q / f t  f o r  m a t e r i a l s ,  $ 2 . 0 0 
s q / f t  i n s t a l l a t i o n  c o s t  a n d  s h i p p i n g 
c o s t  w e r e  w a i v e d 
t y p e :  e x t e n s i v e  g r e e n  r o o f
e x p o s u r e / s l o p e / a s p e c t :  p a r t i a l l y 
s h a d e d ,  n e a r l y  f l a t
p l a n t s :  s e d u m  m i x
i r r i g a t i o n :  t e m p o r a r y  s o a k e r  h o s e  h a s 
b e e n  u s e d  o c c a s i o n a l l y
g r o w i n g  m e d i a :  Xe r o  F l o r  s e d u m  m a t
p r o d u c t s / l a y e r s :  Xe r o  F l o r  3 0 1  S y s -
t e m
m a i n t e n a n c e :  n o n e  ( t o  d a t e ,  8 / 2 0 / 0 7 )
f e a t u r e s :  t h e  g r e e n  r o o f  r u n o f f  i s  d i -
r e c t e d  t o  a  c i s t e r n  s y s t e m ,  t h i s  Xe r o 
F l o r  s y s t e m  i s  l a i d  d i r e c t l y  o n t o  t h e 
c o r r u g a t e d  m e t a l  r o o f ,  w i t h  n o  r o o t 
p r o t e c t i o n  l a y e r  o r  w a t e r p r o o f  m e m -
b r a n e        

solar panels, green roof, walkway

roof profile and drain

Xero flor sedum mat teaching tool

green roof and cistern system
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drainage issue diagram

growing media

filter
drainage panel
H2O membrane
insulation
H2O sensor

1" growing media

water retention fleece

drainage layer

corrugated steel roof

L e s s o n s  L e a r n e d :
( 1 ) The gutter for the green roof is set away

corrugated 

metal roof

gutter

mechanical filter and cistern
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to the roof.  Access to green roofs for educational purposes should be considered.  (2) Sedum album and Sedum sexangulare have per-

formed best. Roof aspect seems to have an effect upon plant performance.  The roof that is facing west has shown the best plant perfor-

mance.   (3) The facilities manager, Stan, felt that a more permanent irrigation system would have been useful.  (4) A 1000 gal. cistern holds 

runoff from the roof, but this cistern is not connected to any system for use.  The water from the cistern could be used to irrigate the green 

roofs.   (5) The soils have shown some subsidence or loss to erosion.  This should be expected in green roof systems. (6) These roofs have 

relatively few weeds, which may be a result of the thin, dry growing media. 

A t t r i b u t e s :
d e s i g n e r ( s ) / b u i l d e r ( s ) :  B o x w o o d  A r-
c h i t e c t s ,  Te u f e l  N u r s e r y,  S i k a  S a r n a f i l 
( g r e e n  r o o f  c o m p a n y )
c o m p l e t e d :  2 0 0 2
s i z e :  3 , 5 0 0  s q / f t
c o s t :  $ 1 0  s q / f t
t y p e :  e x t e n s i v e  g r e e n  r o o f
e x p o s u r e / s l o p e / a s p e c t :  f u l l  s u n ,  1 0 º -
1 5 º  s l o p e s ,  n o r t h  f a c i n g ,  s o u t h  f a c i n g , 
a n d  w e s t  f a c i n g  ( 3  r o o f s ) .  
p l a n t s :  a p p r o x i m a t e l y  6  o f  t h e  f o l l o w i n g 
s p e c i e s :  A l l i u m  s c h o e n p r a s m ,  D e l o p s e r m a 
n u b i g e u m ,  D.  c o o p e r i i ,  E c h e v e r i a  s p . , 
P e t r o h a g i a  s a x i f r a g e ,  S e d u m  f l o r i f e r u m ,  S . 
a l b u m ,  S .  s e x a n g u l a r e ,  S .  s p u r i u m  ‘ R o s e -
u m ’ ,  S .  p i n o f o l i u m ,  S .  r e f l e x u m ,  S .  s a r m e n -
t o s u m ,  S .  b o e h m i i ,  S e m p e r v i v u m  s p . , 
i r r i g a t i o n :  h a n d  w a t e r i n g
g r o w i n g  m e d i a :  2 . 5 - 3 ”
p r o d u c t s / l a y e r s :  S a r n a f i l :  S y s t e m 
1 0 0 0
m a i n t e n a n c e :  n o  w e e d i n g ,  s e a s o n a l 
h a n d w a t e r i n g ,  s e d u m  h a v e  b e e n  c u t 
a n d  s p r e a d
f e a t u r e s :  a  s e n s o r  s y s t e m  i n s t a l l e d 
b e n e a t h  t h e  w a t e r p r o o f  m e m b r a n e  c a n 
d e t e c t  l e a k s ,  1 0 0 0  g a l .  c i s t e r n
n o t e s :  c a c t i  w e r e  p l a n t e d  o v e r  1  y r. 
a g o ,  t h i s  g r e e n  r o o f  r e q u i r e d  n o  a d d i -
t i o n a l  s t r u c t u r a l  w o r k  o n  t h e  b u i l d i n g
o b s e r v a t i o n s :  S e d u m  s p .  a r e  t h e  m o s t 
s u c c e s s f u l .   C a c t i  a r e  d o i n g  w e l l .

dominant sp. - Sedum sexangulare

dominant sp. - Sedum album

roof surface view

west facing roof
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L e s s o n s  L e a r n e d :  
(1) This green roof has attracted much 

interest.  There is no permanent access

south facing roof

profile
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( 1 )  It was believed that irrigating only the the north (south facing) portion of the roof would be sufficient and that water would move through the roof 

by capillary action and gravity.   The roof requires hand watering in addition to this system.  ( 2 )  Upon completion, the roof featured 13 species. Of the 

original 13, the remaining visible species composition is mainly clumping grasses.  Relying upon minimal irrigation and clumping grasses to provide the 

recommended 100% vegetal cover may not be sufficient.  ( 3 )  1/3 of the plants on the roof are Festuca idahoensis which has a deep fine root system 

and has not performed well in the 5” soil profile.  Plants should be chosen to match the soil profile and climatic conditions of the roof.   ( 4 )  The biode-

gradable coconut fiber, which was installed to prevent erosion, has presented a persistent obstacle to weeding and replanting.

A t t r i b u t e s :
d e s i g n e r ( s ) / b u i l d e r ( s ) :  B o h l i n  C y -
w i n s k i  J a c k s o n  ( A r c h . ) ,  S w i f t  &  C o . 
( L . A r c h . ) ,  R a n a  H a b i t a t  &  R e s t o r a t i o n 
( G r e e n  R o o f  C o n s u l t a n t )
c o m p l e t e d :  2 0 0 5
s i z e :  2 0 , 5 0 0  s q / f t
c o s t :  $ 2 0  s q / f t
t y p e :  e x t e n s i v e  g r e e n  r o o f
e x p o s u r e / s l o p e / a s p e c t :  f u l l  s u n ,  c o n -
c a v e  p a r a b o l i c ,  s o u t h  t o  n o r t h
p l a n t s :  A c h i l l e a  t o m e n t o s a ,  A r m e r i a 
m a r i t i m e ,  C a r e x  i n o p s ,  E r i p h y l l u m  l a n a -
t u m ,  F e s t u c a  r u b r a ,  F e s t u c a  i d a h o e n s i s , 
P h l o x  s u b u l a t a ,  S a x i f r a g e  c e p i t o s a ,  S e d u m 
o r e g a n u m ,  S e d u m  a l b u m ,  S e d u m  s p u r i u m , 
S i s y r i n c h i u m ,  T h y m u s  s e r p h y l l u m ,  Tr i t e l e i a 
h y a c i n t h a .   5 , 4 0 0  p l a n t s  o u t  o f  1 8 , 4 5 0 
w e r e  F e s t u c a  i d a h o e n s i s ,  t h e s e  p l a n t s 
h a v e  d e e p  f i n e  r o o t  s y s t e m s .
i r r i g a t i o n :  d r i p / p o p - u p  i r r i g a t i o n  a t 
n o r t h  ( s o u t h  f a c i n g )  e n d  o n l y,  s u p p l e -
m e n t e d  w i t h  h a n d  w a t e r i n g ,  i n  s u m m e r 
2 0 0 7  i r r i g a t i o n  w a s  a d d e d  t o  t h e  s o u t h 
p o r t i o n  o f  t h e  r o o f
g r o w i n g  m e d i a :  4 ” ,  4 5 %  m i n e r a l  c o m -
p o n e n t ,  1 5 %  s a n d ,  4 0 %  o r g a n i c s
p r o d u c t s / l a y e r s :  A m e r i c a n  H y d r o t e c h : 
M o n o l i t h i c  M e m b r a n e  6 1 2 5 ® - E V,  H y -
d r o f l e x ®  R B ,  S t y r o f o a m ®  I n s u l a t i o n , 
L i t e To p ®  E n g i n e e r e d  S o i l ,  c o c o n u t 
f i b e r  m a t  t o  p r e v e n t  e r o s i o n
m a i n t e n a n c e :  a v e r a g e  o f  5  h o u r s  p e r 
w e e k  a s  o f  2 0 0 7 
f e a t u r e s :  p e r i s c o p e  t h a t  c a n  b e  u s e d 
t o  v i e w  t h e  r o o f ,  v i e w i n g  r o o m ( n o t 
p u b l i c ) ,  s o l a r  p a n e l s ,  s k y l i g h t s 

skylights and monitoring equipment

skylight and monitoring equipment

roof profile

viewing room and roof access

main entrance
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plants - 2005     plants - 2007

filter fabric
drainage panel

H2O membrane

insulation
root barrier

growing media5”

L e s s o n s  L e a r n e d :



g r o w i n g  m e d i a :  6 ”  p r o p r i e t a r y  s o i l  m i x
p r o d u c t s / l a y e r s :  A m e r i c a n  H y d r o t e c h
m a i n t e n a n c e :  u n k n o w n 
f e a t u r e s :  C o n v e n t i o n a l  a n d  g r e e n  r o o f  r u n o f f  i s 
c a p t u r e d  i n  c i s t e r n s  a n d  u s e d  f o r  i r r i g a t i o n .  O v e r f l o w 
f r o m  t h e  c i s t e r n s  i s  d i r e c t e d  t h r o u g h  t h e  l a n d s c a p e 
t o  a  r a i n  g a r d e n  ( r e f e r  t o  c i s t e r n  d i a g r a m ).   T h e 
w a t e r  c a p t u r e d  i n  t h e  c i s t e r n s  w i l l  l o w e r  d e m a n d  o n 
m u n i c i p a l  s u p p l i e s  b y  2 7 0 , 0 0 0  g a l l o n s  o r  a b o u t  5 0 % 
o f  t h e  i r r i g a t i o n  n e e d .  A f t e r  t h e  l a n d s c a p e  i s  e s t a b -
l i s h e d ,  t h e  c i s t e r n s  w i l l  s a t i s y  1 0 0 %  o f  t h e  i r r i g a t i o n 
n e e d .  T h e  c i s t e r n s  f u n c t i o n  a s  p a r t  o f  t h e  f o u n d a t i o n 
o f  t h e  b u i l d i n g  w h i c h  h e l p e d  t o  i n t e g r a t i n g  c o s t s  a n d 
r e d u c e  t h e  b u d g e t .  E a c h  o f  t h e  4  g r e e n  r o o f s  f e a t u r e 
a n  a c c e s s i b l e  d e c k .  
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L e s s o n s  L e a r n e d :   ( 1 )  The cisterns were sized to the amount of water the landscape would need once 
established.  Sizing cisterns based upon future water needs means that the cisterns will not be too large or too small.  ( 2 ) 
The cisterns were integrated into the building structure.  This resulted in lower costs as compared to cisterns which are 
separate from structures. ( 3 )  Coordinating green roofs with small decks results in spacious, open, outdoor space above 
ground level.  Access to the green roof also contributes to educational opportunities.  ( 4 )  This roof had a significant quan-
tity of weeds, this may be due to the thick growing profile which is capable of supporting greater diversity than a thin roof.

A t t r i b u t e s :
d e s i g n e r ( s ) / b u i l d e r ( s ) :  S v R  D e s i g n 
C o m p a n y  ( C i v i l  E n g . ) ,  S i t e  Wo r k-
s h o p  ( L . A r c h . ) ,  M i l l e r  H u l l  Pa r t n e r s h i p 
( A r c h . )
c o m p l e t e d :  2 0 0 5
s i z e :  1 1 , 5 0 0  s q / f t  g r e e n  r o o f ,  2 2 5 , 0 0 0 
g a l .  c i s t e r n  c a p a c i t y
c o s t :  T h e  c i s t e r n s  &  g r e e n  r o o f s  a d d -
e d  1 0 - 1 5 %  t o  t h e  c o s t  o f  t h e  p r o j e c t .  
T h e  a d d e d  c o s t  i s  o f f s e t  b y  m o n e y 
s a v e d  o n  i r r i g a t i o n
t y p e :  e x t e n s i v e  g r e e n  r o o f
e x p o s u r e / s l o p e / a s p e c t :  p a r t i a l  s u n /
s h a d e ,  n e a r l y  f l a t ,  n o r t h
p l a n t s :  F r a g a r i a  c h i l o e n s i s ,  A r c t o s t a p h y -
l o s  u v a - u r s i ,  L a v a n d u l a  a n g u s t i f o l i a ,  L y c h -
n i s  c o r o n a r i a ,  M a l v a  s y l v e s t r i s ,  E u p h o r b i a 
s p . ,  S e d u m  s p a t h u f o l i u m ,  C l a r k i a  s p . , 
S i s y r i c h u m  s p . ,  S i d a l c e a ,  G i l i a  s p . ,  P e n -
s t e m o n  S p . ,  L a s t h e n i a  s p .  F e s t u c a  o v i n a , 
C a r e x  s p . 
i r r i g a t i o n :  d r i p  i r r i g a t i o n  f o r  2 - 3  y r. 
e s t a b l i s h m e n t  p e r i o d

cistern overflow and conveyance system

green roof edge condition

green roof deck

view from green roof deck facing northwest

c i s t e r n  d i a g r a m     (graphic courtesy of SvR Design Company)
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growing media

filter fabric
drainage panel

H2O membrane

insulation
root stopper

6”
green roof weeds
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(D. Selk 2007). ( 2 )  The self-seeding Lupinus sp. has been successful at colonizing the roof and has not required replanting.  Self seed-

ing/replicating species may be well suited to providing 100% vegetal cover. ( 3 )  Hand watering has proven to be inefficent, and ineffective in 

saturating the soil (M. Martin 2007).   In the PNW, where we can expect summer drought conditions, irrigation should be included.  ( 4 )  A co-

conut fiber mesh was used to prevent wind and water erosion, inhibit weed growth and retain moisture.  The coconut fiber mesh was effective 

at reducing erosion and inhibiting weed growth.  However, the mesh may have contributed to summer drought conditions on the roof.  Much 

of the water from the sprinklers was absorbed by the coconut fiber mesh and then evaporated without ever reaching the soil (M. Martin 2007).

A t t r i b u t e s :
d e s i g n e r ( s ) / b u i l d e r ( s ) :  M i t h u n ( A r c h . )
c o m p l e t e d :  2 0 0 5
s i z e :  8 , 0 0 0  s q / f t
c o s t :  $ 3 0  s q / f t
t y p e :  e x t e n s i v e  g r e e n  r o o f
e x p o s u r e / s l o p e / a s p e c t :  f u l l  s u n ,  c o n -
v e x  p a r a b o l i c ,  s o u t h  t o  n o r t h
p l a n t s :  G a u l t h e r i a  s h a l l o n ,  P o l y s t i c h u m  m u -
n i t u m ,  A r c t o s t a p h y l o s  u v a - u r s i ,  A l l i u m  c e r n u u m , 
S i s y r i n c h i u m  d o u g l a s i i ,  L u p i n u s  p o l y p h y l l u s , 
F r a g a r i a  c h i l o e n s i s . 
1 0 0 0  p l a n t s  w e r e  r e p l a n t e d  1 . 5  y e a r s  a f t e r 
p l a n t i n g  d u e  t o  f a i l u r e  a n d  b i r d  p r e d a -
t i o n .   A l l i u m  c e r n u u m ,  F r a g a r i a  c h i l o e n s i s  a n d 
A r c t o s t a p h y l o s  u v a - u r s i  a r e  p e r f o r m i n g  b e s t , 
L u p i n u s  s p .  s e e d e d  a l l  o v e r  a n d  h a d  v a r y -
i n g  s u c c e s s
i r r i g a t i o n :  h a n d  w a t e r i n g  o n l y,  6  i m -
p a c t  h e a d s  w e r e  i n s t a l l e d  i n  2 0 0 7  t o 
m a k e  w a t e r i n g  m o r e  e f f i c i e n t
m e d i a :  6 ” ,  6 5 %  p u m i c e ,  2 5 %  y a r d 
w a s t e  c o m p o s t ,  1 0 %  s a n d
p r o d u c t s / l a y e r s :  C o c o n u t  f i b e r  m e s h , 
Tr e m c o / Pe r m a q u i c k-  P Q  6 1 0 0  P E R M A -
G R E E N  r o o f i n g  s y s t e m s ™
m a i n t e n a n c e :  c o m p a r a b l e  t o  a  f o r e s t -
e d  a r e a  o f  s i m i l a r  s i z e  a n d  m a k e u p  o n 
t h e  g r o u n d .
f e a t u r e s :  d e s i g n e d  t o  l o o k  l i k e  P N W 
f o r e s t  f l o o r

skylights and monitoring equipment

roof profile
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Lupinus sp. 

gap in coconut mesh (filled with green)

irrigation system 

L e s s o n s  L e a r n e d :  
 ( 1 )  The roof is planted with PNW na-

tives.  These plants perform similarly to 

native plants, except they go into summer 

dormancy a couple weeks earlier
image courtesy of M. Martin

image courtesy of M. Martin

Lupinus sp. image courtesy of M. Martin

image courtesy of M. Martin

coconut mesh image courtesy of M. Martin
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G r e e n  R o o f s :
b u i l t : 
M e r r i l l  H a l l
C l i n t o n  B e a c h
M e d i n a  R e s i d e n c e

i n  d e s i g n / d e s i g n e d : 
C o l m a n  C e n t e r
S t a n s b u r y  R e s i d e n c e
S m i t h  R e s i d e n c e
S U  L e m i e u x  L i b r a r y
W W U  M i l l e r  H a l l
W h i t m a n  S h e r w o o d  C e n t e r
L a m  R e s i d e n c e
C a m p  F i r e  S i t e

d e s i g n e d  b u t  n o t  u s e d : 
Ta c o m a  Po l i c e  S t a t i o n
M a g n u s s o n  Pa r k  R e s t r o o m s  &  Pa v i l i o n

I n t e n s i v e
G r e e n  R o o f s :
b u i l t : 
S u n s h i n e  P r o j e c t
J u a n i t a  V i l l a g e
O n e  a n d  Tw o  U n i o n  S q u a r e s
C a l  A n d e r s o n  Pa r k
1 7 0 0  7 t h
T h e  B r i s t o l  A p a r t m e n t s
N G  C o m m o n s
3 3 3  E l l i o t

i n  d e s i g n / d e s i g n e d : 
C o l m a n  C e n t e r
B o y l s t o n  I I
4 0 t h  a n d  S t o n e  Wa y
Fo u r  S e a s o n s  H o t e l
1  H o t e l  a n d  R e s i d e n c e s
5 t h  a n d  Ye s l e r
6 3 5  E l l i o t
2 2 0 1  9 t h  Av e n u e

skylights and monitoring equipment
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Merrill Hall 

Medina Residence

Clinton Beach 

Sunshine Project

Smith Residence

Four Seasons Hotel

graphic by The Berger Partnership

graphic by The Berger Partnership
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d e s i g n e r ( s ) / b u i l d e r ( s ) :  S e l k i r k  M i l l e r 
H a y a s h i  A r c h i t e c t s ,  S e a t t l e  Pa r k s  a n d  R e c r e a t i o n , 
H e r r e r a  E n v i r o n m e n t a l  C o n s u l t a n t s
c o m p l e t e d :  2 0 0 3
s y s t e m  l e g e n d :

  1 m e t a l  r o o f

  2 g u t t e r / d o w n s p o u t

  3 l e a f / d e b r i s  c a t c h e r

  4 3 , 5 0 0  g a l .  p o l y e t h y l e n e  c i s t e r n

  5 1  h o r s e p o w e r  ( 1 0  a m p . )  p u m p

  6 2 0  a n d  5  m i c r o n  f i l t e r s  r e m o v e  c h l o r i n e ,  t u r b i d i t y,  c y s t s

  7 g e r m i c i d a l  U V  l a m p  k i l l s  b a c t e r i a ,  v i r u s e s ,  a n d  m i c r o o r g a n i s m s

  8 rainwater re-use meter showing gal.  of rainwater used since commissioning 

  9 r a i n w a t e r  i s  u s e d  f o r  t o i l e t  f l u s h i n g  a n d  p o t e n t i a l l y  f o r  i r r i g a t i o n

     10 r a i n w a t e r  i s  c y c l e d  t h r o u g h  t h i s  r e c i r c u l a t i o n  l o o p 
      o n  a  d a i l y  b a s i s  t o  e n s u r e  q u a l i t y

L e s s o n  L e a r n e d :
Health Department uncertainty regarding water quality 

resulted in the recirculation loop (10). The recirculation system is 

now believed to be unnecessary.

skylights and monitoring equipment

inside of leaf/debris catcher 

cistern
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( 1 )  This system has two first flush 

diverters.  First flush diverters may 

not be necessary in the PNW due 

to frequent rain events. ( 2 )  This 

system partially refills the cistern 

with city water when the water level 

reaches a low point.  Partially filling 

the cistern with city water subtracts 

from the volume that can be uti-

lized to store rainwater, resulting in 

inefficiencies.  

A t t r i b u t e s :
d e s i g n e r ( s ) / b u i l d e r ( s ) :  C a s c a d e 
Pe o p l e ’ s  C e n t e r,  M .  L u k s a n
c o m p l e t e d :  2 0 0 6
s y s t e m  c o s t :  $ 2 5 , 0 0 0 .   T h e  c i s t e r n 
w a s  d o n a t e d .   D e s i g n  a n d  c o n s t r u c -
t i o n  w a s  p e r f o r m e d  b y  v o l u n t e e r s .

pump, filters, gauges

stormwater diverter

cistern top and access hatch
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Rainwater Collection Surface (roof)

to gazebo cistern

Transport & Diversion System

to stormwater system

10 Gallon  First Flush
 System 

inlet

floating ball

outlet

cap - to be removed when 
diverter must be cleaned

to soil @ 1 l/hr

70 Gallon 2nd Flush Diverter
 - located underground

11,000 Gallon Cistern - 
donated from old Rainier Brewery

access &
cleaning hatch city water

overflow

to stormwater system

connected

mercury float - fills cistern 
with city water when rain 
water is nearly depleted

copper tube

electric water 
pipe heater

cistern water

pump

filter city water

to toilet & hose

to toilet

116 gal.17,000 gal.

copper tube

hose for 
watering garden

cistern water

Pump & Filters

city water city water

City Water Makeup System

Pump & Filters

cistern water (left) city water (right)

17475.9 gal
115.8 gal

graphics by The Berger Partnership
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above the cistern

green roof plants

Merrill Hall and UBNA

green roof
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r a i n w a t e rIN

OUT

OUT

M c Va y  C o u r t y a r d  d r a i n

r a i n w a t e r  f r o m : 
c o u r t y a r d  d r a i n s , 
g r e e n h o u s e ,  C U H 
b u i l d i n g s

5 0 0 0  g a l . 
c i s t e r n
( l o c a t e d  u n d e r g r o u n d )

c i t y  w a t e r  s u p p l y  u s e d  t o 
i r r i g a t e  g r e e n r o o f
( o n l y  u s e d  w h e n  c i s t e r n 
i s  e m p t y )

M e r r i l  H a l l 
r o o f

o v e r f l o w  i n t o  b i o r e t e n t i o n 
s w a l e  a n d  U n i o n  B a y

A t t r i b u t e s :
d e s i g n e r ( s ) / b u i l d e r ( s ) :  M i l l e r-
H u l l  Pa r t n e r s h i p  ( A r c h . ) ,  T h e 
B e r g e r  Pa r t n e r s h i p  ( L . A r c h . ) , 
S v R  D e s i g n  C o m p a n y  ( C i v i l  E n g . )
c o m p l e t e d :  2 0 0 5

g r e e n 
r o o f

graphic by The Berger Partnership
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Cedarhurst Elementary under const.

R a i n w a t e r 
H a r v e s t i n g :
b u i l t : 
M e r r i l l  H a l l
Te r r a c e  Pa r k  K- 8
I s l a n d w o o d
B a y v i e w  C e n t e r
B a r r e t  R e s i d e n c e
M u l l i n  R e s i d e n c e

i n  d e s i g n / d e s i g n e d / d e s i g n e d  b u t  n o t  u s e d : 
C e d a r h u r s t  E l e m e n t a r y
S U  L e m i e u x  L i b r a r y
W W U  M i l l e r  H a l l
W h i t m a n  S h e r w o o d  C e n t e r
C a m p  F i r e  S i t e
B a i n b r i d g e  I s l a n d  R e s i d e n c e
M e d i n a  R e s i d e n c e
M u r r a y  R e s i d e n c e

Islandwood linked cistern system

Cistern Concept Islandwood rainwater conveyance system

Cedarhurst Elem. cistern construction

Rainwater Harvesting Pond

Islandwood cistern system
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L e s s o n s  L e a r n e d :   ( 1 )  This stormwater planter has received little to no maintenance; there are Acer macrophylum weed 

seedlings that are nearly 1 story tall.  Stormwater planters will require maintenance similar to landscape plantings. ( 2 )  Stormwater planters can be used 

as stormwater detention facilities.  As water filters through the detention system, the additional benefit of pollutant reduction is achieved.  ( 3 )  Many 

plants in this stormwater planter are not performing well or have already died.  An irrigation system is installed but not used.  Stormwater planters may 

require irrigation during the summer months.  ( 3 )  The dogwood sp. has performed very well in the absence of irrigation.  This plant may be well suited 

to stormwater planters in Seattle.

A t t r i b u t e s :
d e s i g n e r ( s ) / b u i l d e r ( s ) :  R u n b e r g 
A r c h i t e c t u r e  G r o u p ,  S v R  D e s i g n 
C o m p a n y  ( L . A r c h .  &  C i v i l  E n g . )
c o m p l e t e d :  2 0 0 5
p l a n t s :  g r a s s e s ,  d o g w o o d
i r r i g a t i o n :  d r i p  i r r i g a t i o n 
m e d i a :  l o a m y  s a n d ,  3 / 4 ”  -  1 - 1 / 2 ” 
p e a  g r a v e l
m a i n t e n a n c e :  m i n i m a l
  

5 story downspout 2
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w a t e r  a r r i v e s  v i a 
d o w n s p o u t  d i r e c t l y 
f r o m  t h e  r o o f

r o u n d  r o c k  u s e d 
a s  s p l a s h  b l o c k

o v e r f l o w 

s t o r m w a t e r  s t o r a g e  a r e a 
( f r o m  t o p  o f  o v e r f l o w  t o 
b o t t o m  o f  p l a n t e r )

p e r f o r a t e d  p i p e
t o  c o l l e c t  a n d  d r a i n 
f i l t e r e d ,  i n f i l t r a t e d 
s t o r m w a t e r

l o a m y  s a n d
m i n .  d e p t h  o f  1 8 ”

3 / 4 ”  t o  1  1 / 2 ” 
p e a  g r a v e l
m i n .  d e p t h  o f  1 2 ”

stormwater planter with weeds

roofline, downspouts

1
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graphic by The Berger Partnership
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water treatment
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b l a c k w a t e r

t r e a t e d 
w a t e r

A t t r i b u t e s :
d e s i g n e r ( s ) / b u i l d e r ( s ) :  M i t h u n 
( A r c h . ) ,  T h e  B e r g e r  Pa r t n e r s h i p 
( L . A r c h . ) ,  2 0 2 0  E n g i n e e r i n g  ( S y s t e m 
E n g i n e e r i n g ) ,  R A F N  ( C o n t r a c t o r )
c o m p l e t e d :  2 0 0 3
s i z e :  1 , 5 0 0  s q / f t
t y p e :  L i v i n g  M a c h i n e ™  G e n e r a t i o n  I I
l i v i n g  m a c h i n e  p l a n t s :  h y d r o p o n i c 
r e a c t o r s :  C a n n a  g e n e r a l i s  s t r i a t u s  ‘ P r e t o r i a ’ , 
Z a n t e d e s h i a  a e t h i o p i c a ,  C y p e r u s  g i g a n t u s , 
H e d i c h i u m  c o r o n a r i u m ,  C a l o c a s i a  e s c u l e n t a , 
C o l o c a s i a  e s c u l e n t a  “ E u c h l o r a ” ,  A l o c a s i a 
o d o r a ,  C y p e r u s  p a p y r u s ,  S c i r p u s  a c u t u s ,  S a l i x 
n e g r a ,  S a l i x  l u c i d a  s s p .  L a s i a n d r a ,  T h a l i a  g e -
n i c u l a t a  c o n s t r u c t e d  w e t l a n d :  L e d u m  g l a n d u -
l o s a ,  A n d r o m e d a  p o l i f o l i a ,  B i d e n s  c e r n u a ,  I r i s 
p s e u d a c o r u s ,  E q u i s e t u m  t e l m a t e i a ,  J u n c u s 
e f f u s u s ,  G l y c e r i a  e l a t a  

n o n - l i v i n g  m a c h i n e  g r e e n h o u s e 
p l a n t s :  C o r n u s  c a n a d e n s i s ,  O x a l i s  o r e g a n a , 
F r a g a r i a  s p . ,  Va c c i n i u m  s p . ,  S p i r e a  d e n s i f o l i a , 
G a u l t h e r i a  s h a l l o n ,  A s a r u m  c a u d a t u m ,  M a h o -
n i a  n e r v o s a ,  P o l y s t i c h u m  m u n i t u m

a n i m a l s :  s n a i l s ,  f i s h ,  f r o g s , 
m i c r o c r u s t a c e a n s
i r r i g a t i o n :  l i v i n g  m a c h i n e  p l a n t s 
u s e  b l a c k  w a t e r,  n o n - l i v i n g  m a c h i n e 
g r e e n h o u s e  p l a n t s  a r e  i r r i g a t e d  w i t h 
a  d r i p  s y s t e m  u s i n g  t r e a t e d  w a t e r 
f r o m  t h e  l i v i n g  m a c h i n e
f e a t u r e s :  m i c r o s c o p e  a n d  l a b  c o u n -
t e r,  i n f o r m a t i o n a l  s i g n a g e ,  t r e a t e d 
w a t e r  c a n  b e  u s e d  t o  f l u s h  t o i l e t s 
t h a t  f e e d  b a c k  i n t o  t h e  s y s t e m
c a p a c i t y :  c a n  p r o c e s s  e n o u g h  b l a c k 
w a t e r  t o  p r o d u c e  3 0 0 0  g a l l o n s  o f 
t r e a t e d  w a t e r  d a i l y
s y s t e m  k e y : 

I s l a n d w o o d
b u i l d i n g  w a t e r 
u s e s

w a s t e w a t e r 
f r o m  s e v e r a l
I s l a n d w o o d
b u i l d i n g s

n o n - l i v i n g 
m a c h i n e 

g r e e n h o u s e 
p l a n t s

4

living machine

clean water spout

1 s e p t i c  t a n k

2 f i l t e r  b o x e s

3 h y d r o p o n i c  r e a c t o r s 

4 h y d r o p o n i c  r e a c t o r / c lar i f ier

5 d o s i n g  t a n k

6 c o n s t r u c t e d  w e t l a n d

7 U V  t r e a t m e n t

8 p o n d

9 c l e a n  w a t e r  h o l d i n g  t a n k
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T h e  s e p t i c  t a n k  i s  a  c l o s e d ,  a n a e r o b i c  r e a c t o r.   T h e  t a n k  t a k e s  t h e 
f o r m  o f  a  t y p i c a l  b e l o w  g r o u n d  s e p t i c  t a n k .   Wa s t e w a t e r  r e s i d e s  i n  t h e 
t a n k  w h i l e  a n a e r o b i c  b a c t e r i a  b r e a k  d o w n  s o l i d s  t o  p r e p a r e  t h e m  f o r 
e n t e r i n g  t h e  s y s t e m .   B i o c h e m i c a l  o x y g e n  d e m a n d  ( B O D )  i s  l o w e r e d 
i n  t h e  s e p t i c  t a n k .   B O D  i s  a  m e a s u r e  o f  h o w  m u c h  o x y g e n  o r g a n i s m s 
u s e  i n  a  b o d y  o f  w a t e r.   T h e  h i g h e r  t h e  B O D,  t h e  m o r e  p o l l u t e d  t h e 
w a t e r.   B i o s o l i d s  w i l l  n e e d  t o  b e  r e m o v e d  f r o m  t h i s  t a n k  p e r i o d i c a l l y.

hydroponic reactor / clarifier

hydroponic reactor

filter box lids

septic tank lid
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IN
b l a c k w a t e r

  1  s e p t i c  t a n k

  2   f i l t e r  b o x e s

  3  h y d r o p o n i c  r e a c t o r s

  4  h y d r o p o n i c  r e a c t o r  /  c l a r i f i e r

A t t r i b u t e s :
T h e  f i l t e r  b o x e s  a r e  c l o s e d  a n a e r o b i c  r e a c t o r s .   T h e  b o x e s  a r e  l o c a t e d 
b e l o w  g r o u n d .   B a c t e r i a  l i v e  i n  t h e  b o x e s  a n d  b e g i n  t o  b r e a k  d o w n 
s o l i d s  i n  w a s t e w a t e r  a n d  r e d u c e  B O D.   B i o s o l i d s  w i l l  n e e d  t o  b e  p e r i -
o d i c a l l y  r e m o v e d .

A t t r i b u t e s :
T h e  t w o  h y d r o p o n i c  r e a c t o r s  a r e  l a r g e ,  c y l i n d r i c a l ,  l i q u i d  a n d  b i o s o l i d 
f i l l e d  c o n t a i n e r s  t h a t  a r e  o p e n  t o  t h e  a i r.   T h e  c o n t a i n e r s  h a v e  s n a i l s , 
f r o g s ,  p l a n t s ,  m i c r o c r u s t a c e a n s  a n d  m i c r o o r g a n i s m s  s u c h  a s  d e n i t r i -
f y i n g  b a c t e r i a  a n d  f l o c  f o r m i n g  b a c t e r i a .   D e n i t r i f y i n g  b a c t e r i a 
r e m o v e  n i t r o g e n  f r o m  t h e  b i o s o l i d s  a n d  f l o c  f o r m i n g  b a c t e r i a 
r e m o v e  o r g a n i c  m a t e r i a l s .  T h e s e  c o n t a i n e r s  a r e  a e r a t e d  t o  p r o m o t e 
o r g a n i c  g r o w t h .   T h e  p l a n t s  p e r f o r m  t h r e e  f u n c t i o n s :  ( 1 ) p r o v i d e  s u r-
f a c e  a r e a  f o r  m i c r o o r g a n i s m s  t o  c o l o n i z e  a n d  g r o w  ( 2 ) p e r f o r m  n u t r i e n t 
u p t a k e  ( 3 ) p r o v i d e  h a b i t a t  f o r  o r g a n i s m s  t o  l i v e  o n . 

A t t r i b u t e s :
T h e  h y d r o p o n i c  r e a c t o r / c l a r i f i e r  h a s  a l l  o f  t h e  s a m e  a t t r i b u t e s  a s  t h e 
t w o  h y d r o p o n i c  r e a c t o r s  a n d  h a s  w a s t e w a t e r  s o r t i n g  c a p a b i l i t i e s .  
S o l i d s  t h a t  a r e  n o t  p r o c e s s e d  e n o u g h  t o  e n t e r  t h e  c o n s t r u c t e d  w e t -
l a n d  a r e  r o u t e d  b a c k  t o  t h e  f i l t e r  b o x e s .   Wa s t e w a t e r  w h i c h  h a s  b e e n 
t r e a t e d  s u f f i c i e n t l y  t o  e n t e r  t h e  c o n s t r u c t e d  w e t l a n d  i s  p u m p e d  t o  t h e 
d o s i n g  t a n k . 
P u r p o s e :
To  e n s u r e  t h a t  w a s t e w a t e r  h a s  b e e n  t r e a t e d  a d e q u a t e l y  p r i o r  t o  e n t e r-
i n g  t h e  c o n s t r u c t e d  w e t l a n d .

P u r p o s e :
A l l  o f  t h e  o r g a n i s m s  i n  t h e s e  r e a c t o r s  l i v e  o n ,  a n d  b r e a k  d o w n  o r g a n i c 
m a t t e r  f r o m  t h e  w a s t e w a t e r.  

P u r p o s e :
T h e  f i l t e r  b o x e s  b r e a k  d o w n  b i o s o l i d s  a n d  r e d u c e  w a s t e w a t e r  o d o r  b e -
f o r e  w a s t e w a t e r  e n t e r s  t h e  g r e e n h o u s e .  

P u r p o s e :
A c t s  a s  a  s e d i m e n t a t i o n  b a s i n  t o  r e d u c e  c o n c e n t r a t i o n s  o f  B O D  a n d 
s o l i d s .

graphics by The Berger Partnership

  5  d o s i n g  t a n k

  7  U V  t r e a t m e n t

  8  p o n d

  6  c o n s t r u c t e d  w e t l a n d
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pond

UV treatment

constructed wetland

dosing tank

  5  d o s i n g  t a n k

  7  U V  t r e a t m e n t

  8  p o n d

  6  c o n s t r u c t e d  w e t l a n d

A t t r i b u t e s :
T h e  d o s i n g  t a n k  i s  a  s m a l l  r e s e r v o i r  t h a t  p e r i o d i c a l l y  f l u s h e s  m e a -
s u r e d  q u a n t i t i e s  o f  w a s t e w a t e r  i n t o  t h e  w e t l a n d . 

A t t r i b u t e s :
T h e  c o n s t r u c t e d  w e t l a n d  h a s  a  p e a  g r a v e l  m e d i a  w h i c h  f u n c t i o n s  a s 
a  f i l t e r.   Wa s t e w a t e r  i s  c i r c u l a t e d  t h r o u g h  t h e  w e t l a n d .  T h e  w e t l a n d 
h a s  p l a n t s ,  s n a i l s ,  f r o g s  a n d  m i c r o o r g a n i s m s  t h a t  b r e a k  d o w n  o r g a n i c 
m a t t e r.   T h e  p e a  g r a v e l / w a s t e w a t e r  w e t l a n d  i s  p e r i o d i c a l l y  a e r a t e d .  
T h e  a e r a t i o n  i s  i n t e n d e d  t o  f l u i d i z e  t h e  b i o s o l i d s  w h i c h  a r e  t r a p p e d  a t 
v a r i o u s  l e v e l s  i n  t h e  m e d i a .   T h e  b i o s o l i d s  a r e  t h e n  r e m o v e d  f r o m  t h e 
t o p  o f  t h e  m e d i a . 

A t t r i b u t e s :
Wa t e r  f r o m  t h e  w e t l a n d  i s  s u b j e c t e d  t o  U l t r a - v i o l e t  ( U V )  t r e a t m e n t  f o r 
t h e  r e m a i n i n g  b a c t e r i a  i n  t h e  w a t e r.

A t t r i b u t e s :
T h e  p o n d  h a s  p l a n t s  a n d  f i s h .   T h e  w a t e r  i s  c l e a r.

P u r p o s e :
To  r e g u l a t e  t h e  t i m i n g  a n d  v o l u m e  o f  w a s t e w a t e r  e n t e r i n g  t h e  w e t l a n d .

P u r p o s e :
T h e  c o n s t r u c t e d  w e t l a n d  a c t s  a s  a  c o a r s e  d o w n f l o w  f i l t e r,  t r a p p i n g 
w a s t e  a s  g r a v i t y  p u l l s  w a s t e w a t e r  t h r o u g h  t h e  m e d i a .  Wa t e r  l e a v i n g 
t h i s  e l e m e n t  i s  s u i t a b l e  f o r  d i s c h a r g e  t o  s u r f a c e  w a t e r s .

P u r p o s e :
To  e n s u r e  w a t e r  q u a l i t y.

P u r p o s e :
To  a l l o w  v i s i t o r s  a n d  s t u d e n t s  t o  i n t e r a c t  w i t h  t h e  t r e a t e d  w a t e r  a n d 
s h o w  t h e  q u a l i t y  o f  t h e  w a t e r  t h a t  i s  p r o d u c e d  a s  a n  e n d  p r o d u c t . 
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  9  c l e a n  w a t e r  h o l d i n g  t a n k A t t r i b u t e s :
T h i s  t a n k  i s  l o c a t e d  b e l o w  g r o u n d .   Wa t e r  e x i t i n g  t h e  l i v i n g  m a c h i n e  i s 
s t o r e d  h e r e .   T h e  w a t e r  c a n  b e  u s e d  t o  f l u s h  t o i l e t s  a n d  f o r  i r r i g a t i o n 
o f  p l a n t s  i n  t h e  l i v i n g  m a c h i n e  g r e e n h o u s e ,  w h i c h  a r e  n o t  p a r t  o f  t h e 
w a s t e w a t e r  t r e a t m e n t  p r o c e s s .

P u r p o s e :
To  s t o r e  w a t e r  t o  b e  r e c y c l e d  b a c k  i n t o  t h e  s y s t e m .

t r e a t e d  w a t e r

b l a c k w a t e r

b u i l d i n g  w a -
t e r  u s e s

s e p t i c  t a n k

n o n - l i v i n g 
m a c h i n e 
g r e e n h o u s e 
p l a n t s

w a s t e w a t e r 
f r o m
I s l a n d w o o d
b u i l d i n g s

non-living machine greenhouse plants
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