
 

 

We	
  included	
  biocells	
  and	
  bioswales	
  in	
  the	
  
landscape	
  design	
  at	
  Cascade	
  Meadow	
  
because	
  they	
  balance	
  the	
  site’s	
  storm	
  
water	
  management	
  needs,	
  costs,	
  
aesthetics,	
  and	
  education	
  goals.	
  
	
  

The	
  landscape	
  shapes	
  at	
  Cascade	
  Meadow	
  
were	
  designed	
  as	
  part	
  of	
  a	
  larger	
  storm	
  
water	
  management	
  plan	
  that	
  
• Ensures	
  that	
  water	
  flow	
  and	
  infiltration	
  
conditions	
  were	
  maintained	
  or	
  
improved	
  as	
  a	
  result	
  of	
  development	
  
and	
  construction.	
  	
  

• Promotes	
  infiltration,	
  controls	
  
discharge	
  rates,	
  and	
  prevents	
  pollution	
  
from	
  runoff.	
  	
  	
  This	
  protects	
  the	
  
adjacent	
  wetland	
  and	
  Cascade	
  Creek,	
  
which	
  was	
  impaired	
  because	
  the	
  
turbidity	
  levels	
  (too	
  much	
  dirt!)	
  
exceeded	
  state	
  water	
  quality	
  
standards.	
  

	
  

Infiltration	
  recharges	
  both	
  shallow	
  and	
  
deep	
  groundwater	
  systems,	
  which	
  supply	
  
our	
  drinking	
  water.	
  It	
  also	
  prevents	
  runoff,	
  
erosion,	
  and	
  pollution	
  during	
  small	
  storm	
  
events.	
  Together	
  with	
  the	
  other	
  storm	
  
water	
  design	
  features,	
  the	
  biocells	
  and	
  
bioswales	
  at	
  Cascade	
  Meadow	
  provide	
  for	
  
100%	
  infiltration	
  of	
  a	
  2-­‐year	
  storm	
  event	
  
(approx.	
  2.8	
  inches	
  of	
  rainfall	
  over	
  a	
  	
  
24-­‐hour	
  period).	
  This	
  high	
  rate	
  of	
  
infiltration	
  results	
  in	
  80-­‐100%	
  reduction	
  in	
  
total	
  suspended	
  solids	
  (soil/dirt)	
  and	
  total	
  
phosphorus	
  for	
  2-­‐year	
  storm	
  events.	
  	
  
	
  
	
  

These	
  terms	
  are	
  used	
  to	
  describe	
  three	
  similar	
  landscape	
  shapes	
  that	
  help	
  our	
  
homes,	
  businesses,	
  and	
  communities	
  reduce	
  their	
  impact	
  on	
  local	
  waterways.	
  
You	
  may	
  have	
  already	
  heard	
  the	
  term	
  raingarden,	
  which	
  is	
  a	
  garden	
  of	
  
typically	
  native	
  plants	
  that	
  is	
  strategically	
  placed	
  on	
  a	
  site.	
  A	
  biocell	
  is	
  really	
  
the	
  same	
  thing,	
  except	
  it	
  usually	
  is	
  bigger	
  than	
  a	
  raingarden,	
  and	
  isn’t	
  always	
  
planted	
  in	
  the	
  same	
  orderly	
  fashion	
  as	
  many	
  raingardens.	
  Both	
  biocells	
  and	
  
raingardens	
  are	
  usually	
  shaped	
  as	
  a	
  depression	
  in	
  the	
  ground	
  that	
  receives	
  	
  
re-­‐directed	
  storm	
  water	
  runoff	
  	
  or	
  where	
  water	
  naturally	
  flows	
  or	
  	
  gathers	
  
during	
  a	
  rainstorm.	
  A	
  bioswale	
  looks	
  and	
  acts	
  very	
  similarly	
  to	
  a	
  biocell	
  except	
  
that	
  it	
  is	
  shaped	
  as	
  a	
  long	
  sloping	
  ditch	
  or	
  “swale.”	
  The	
  swale	
  usually	
  ends	
  at	
  a	
  
biocell,	
  a	
  storm	
  water	
  pipe	
  inlet,	
  or	
  a	
  body	
  of	
  water.	
  All	
  of	
  these	
  areas	
  are	
  
purposely	
  filled	
  with	
  native	
  plants	
  that	
  have	
  deep	
  root	
  systems.	
  

	
  

Untreated	
  and	
  unmitigated	
  storm	
  water	
  runoff	
  can	
  have	
  negative	
  impacts	
  on	
  
local	
  waterways	
  and	
  the	
  communities	
  alongside	
  them.	
  For	
  example,	
  rain	
  
water	
  that	
  falls	
  on	
  pavement	
  and	
  flows	
  directly	
  to	
  storm	
  water	
  sewers	
  
collects	
  litter,	
  pollution,	
  debris,	
  chemicals,	
  and	
  even	
  pet	
  droppings	
  before	
  it	
  
empties	
  into	
  our	
  fragile	
  and	
  precious	
  rivers,	
  lakes,	
  and	
  streams.	
  Also,	
  	
  
fast-­‐moving	
  storm	
  water	
  can	
  result	
  in	
  erosion	
  problems,	
  which	
  can	
  be	
  
dangerous	
  near	
  roads	
  or	
  steep	
  hillsides,	
  and	
  sweep	
  even	
  more	
  sediment	
  and	
  
soil	
  into	
  the	
  waterways.	
  Additionally,	
  any	
  storm	
  water	
  that	
  flows	
  off	
  the	
  land	
  
instead	
  of	
  soaking	
  in	
  is	
  water	
  that	
  doesn’t	
  go	
  deep	
  to	
  recharge	
  our	
  
groundwater	
  supplies	
  –	
  which	
  includes	
  our	
  drinking	
  water.	
  Raingardens,	
  
biocells,	
  and	
  bioswales	
  can	
  all	
  significantly	
  reduce	
  these	
  impacts.	
  All	
  three	
  
landscape	
  shapes	
  represent	
  a	
  designed	
  attempt	
  to	
  capture,	
  slow,	
  and	
  treat	
  a	
  
site’s	
  storm	
  water	
  run-­‐off.	
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blandit minim abbas oppeto 

commov.  

 

Enim neo velit adsum odio, 

multo, in commoveo quibus 

premo tamen erat huic. Occuro 

uxor dolore, ut at praemitto opto 

si sudo, opes feugiat iriure 

validus. Sino lenis vulputate, 

valetudo ille abbas cogo saluto 

quod, esse illum, letatio lorem 

conventio. Letalis nibh iustum 

transverbero bene, erat vulpu 

tate enim esse si sudo erat.  
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conventio, torqueo, acsi roto 
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ingenium tristique elit vel natu 

meus. Molior torqueo capio velit 

loquor aptent ut erat feugiat 

pneum commodo. 

Enim neo velit adsum odio, 

multo, in commoveo quibus 

premo tamen erat huic. Occuro 

uxor dolore, ut at praemitto opto 

si sudo, opes feugiat. 

Volutpat mos at neque nulla  

obortis dignissim 

conventio, torqueo, acsi roto 

modo. Feugait in obruo quae 

ingenium tristique elit vel natu 

meus. Molior torqueo capio velit 

loquor aptent ut erat feugiat pneum 

commodo vel obruo mara genitus.  

 

Enim neo velit adsum odio, multo, in 

commoveo quibus premo tamen erat 

huic. Occuro uxor dolore, ut at  

praemitto opto si sudo, opes feugiat 

iriure validus. Sino lenis vulputate, 

valetudo ille abbas cogo saluto quod, 

esse illum, letatio conventio.  

erat.Loquor, vulputate meus indoles 

iaceo, ne secundum, dolus demoveo 

interdico proprius. In consequat asos 

quae nulla magna. Delenit abdo esse 

quia, te huic. Ratis neque ymo, venio 

illum pala damnum pneum. Aptent 

nulla aliquip camur ut consequat 

aptent nisl serpo in voco consequat 

ququadrum lorem ipso.  

 

Adipiscing magna jumentum velit   

iriure obruo vel vel eros lorem ipsum 

dolor. Loquor, vulputate meus indole 

iaceo, ne secundum, dolus demoveo 

interdico proprius. In consequat os 

quae nulla magna.  

Aptent nulla aliquip camur ut  

consequat aptent nisl in voco  

consequat. Adipsdiscing magna 

jumentum velit iriure obruo. damnum 

pneum. Aptent nulla aliquip camur ut 
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jumentum velitan en iriure. Loquor, 
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aliquip camur utan sdl as consequat 

aptent nisl in vocoloc consequat ispo 

facto delore ergo maska forgeuit 

masca pala ergo sacrum lamap  

allacum dergo ipso aliquip mia sermi  

Q: Enim neo velit adsum odio, multo, in  

commoveo quibus premo tamen.  

 

A: Occuro uxor dolore, ut at praemitto  

opto si sudo, opes feugiat iriure validus.  

Sino lenis vulputate, valetudo ille abbas  

cogo saluto quod, esse illum, letatio  

conventio. Letalis nibh iustum  

ransverbero bene, erat vulputate enim  

dolore modo. Loquor, vulputate meus indoles  

iaceo, ne secundum, dolus demoveo interdico 

proprius. In consequat os quae nulla magna. Delenit 

abdo esse quia, te huic. Ratis neque ymo, venio illum 

 pala damnum. Aptent nulla aliquip camur ut  

  consequat aptent. Adipiscing magna jumentum 

   velit iriure obruo vel.Volutpat mos at neque nulla 

  lobortis dignissim conventio, torqueo, acsi roto 

  modo. Feugait in obruo quae ingenium tristique 

  elit vel natu meus. Molior torqueo capio velit loquor 

 aptent ut erat feugiat pneum commodo vel obruo 

mara duis enim consequat genitus. Enim neo velit 

adsum odio, multo lorem ipso mata irlosa. 

Visit	
  the	
  City	
  of	
  Rochester	
  Storm	
  Water	
  Department	
  at	
  www.rochesterstormwater.com	
  and	
  www.BlueThumb.org.	
  

Cascade	
  Meadow’s	
  website	
  provides	
  lots	
  of	
  additional	
  information	
  about	
  various	
  sustainability	
  technologies.	
  Visit	
  
www.cascademeadow.org	
  for	
  more	
  details,	
  and	
  watch	
  the	
  website’s	
  Events	
  page	
  to	
  learn	
  about	
  upcoming	
  

workshops	
  and	
  events	
  that	
  can	
  help	
  answer	
  your	
  sustainability	
  questions.	
  

Because	
  biocells	
  and	
  bioswales	
  are	
  usually	
  incorporated	
  into	
  
designs	
  of	
  a	
  scale	
  larger	
  than	
  a	
  single	
  residence,	
  they	
  are	
  
generally	
  expected	
  to	
  handle	
  relatively	
  large	
  volumes	
  of	
  
water.	
  	
  Greater	
  amounts	
  of	
  water	
  to	
  manage	
  means	
  higher	
  
erosion	
  and	
  flooding	
  risks	
  should	
  the	
  design	
  fail.	
  	
  For	
  this	
  
reason,	
  Cascade	
  Meadow	
  strongly	
  recommends	
  that	
  those	
  
designing	
  large-­‐scale	
  sites	
  who	
  are	
  interested	
  in	
  pursuing	
  
incorporation	
  of	
  biocells	
  and	
  bioswales	
  should	
  approach	
  a	
  
qualified	
  landscape	
  architect	
  or	
  planning	
  firm	
  to	
  begin	
  the	
  
design	
  process.	
  
	
  

demonstrate	
   	
  educate	
   	
  participate	
  
2900 19th Street NW �	
  PO Box 6532 �	
  Rochester, MN 55903 �	
  Ph: 507.252.8133 �	
  Fax: 507.288.2994 

www.cascademeadow.org	
  

 

With	
  raingardens,	
  on	
  the	
  other	
  hand,	
  it	
  is	
  possible	
  to	
  undertake	
  the	
  
planning	
  and	
  construction	
  on	
  one’s	
  own,	
  especially	
  if	
  it’s	
  to	
  be	
  on	
  a	
  
smaller,	
  residential	
  scale.	
  It’s	
  important	
  to	
  remember,	
  however,	
  that	
  a	
  
raingarden	
  is	
  more	
  than	
  a	
  hole	
  in	
  the	
  ground.	
  There	
  are	
  several	
  key	
  
components	
  in	
  designing	
  a	
  raingarden	
  that	
  functions	
  properly.	
  A	
  good	
  
plan	
  starts	
  with	
  a	
  comprehensive	
  map	
  of	
  the	
  area	
  that	
  shows	
  features	
  
like	
  elevation,	
  the	
  path	
  of	
  the	
  sun,	
  and	
  existing	
  physical	
  structures	
  (like	
  
buildings)	
  and	
  vegetation	
  (trees,	
  shrubs,	
  etc.).	
  The	
  plan	
  should	
  identify	
  
known	
  or	
  suspected	
  wet	
  areas	
  and	
  locations	
  of	
  storm	
  water	
  run-­‐off	
  from	
  
building	
  roofs	
  or	
  other	
  sources.	
  The	
  designer	
  must	
  carefully	
  consider	
  
shape	
  and	
  size.	
  Depth	
  is	
  unique	
  to	
  each	
  location;	
  soils	
  must	
  be	
  tested	
  to	
  	
  

Maintaining	
  a	
  biocell,	
  bioswale,	
  or	
  raingarden	
  is	
  as	
  simple	
  as	
  ensuring	
  that	
  both	
  of	
  the	
  garden’s	
  main	
  design	
  features	
  (its	
  shape	
  
and	
  its	
  plants)	
  do	
  not	
  degrade	
  significantly	
  before	
  they	
  are	
  established.	
  This	
  means:	
  a)	
  protecting	
  against	
  and	
  repairing	
  any	
  
erosion	
  or	
  filling-­‐in	
  of	
  the	
  depression	
  or	
  swale,	
  b)	
  weeding	
  at	
  least	
  two	
  times	
  per	
  month,	
  and	
  c)	
  possibly	
  watering	
  about	
  one	
  
inch	
  per	
  week	
  (unless	
  rainfall	
  is	
  adequate).	
  These	
  measures	
  are	
  particularly	
  important	
  during	
  the	
  first	
  growing	
  season.	
  As	
  the	
  
plants	
  become	
  more	
  established	
  with	
  each	
  season,	
  the	
  watering	
  needs	
  diminish	
  because	
  the	
  plant	
  roots	
  become	
  able	
  to	
  reach	
  
water	
  deeper	
  in	
  the	
  soils.	
  Checking	
  your	
  raingarden,	
  biocell,	
  or	
  bioswale	
  for	
  troublesome	
  weed	
  species,	
  especially	
  those	
  
considered	
  noxious	
  in	
  MN,	
  is	
  important,	
  as	
  it	
  is	
  for	
  any	
  native	
  planted	
  area.	
  

determine	
  the	
  drainage	
  capacity	
  of	
  the	
  site.	
  Once	
  all	
  of	
  these	
  have	
  been	
  considered	
  and	
  the	
  drainage	
  potential	
  of	
  the	
  planned	
  
raingarden	
  is	
  determined,	
  the	
  designer	
  can	
  then	
  choose	
  the	
  long-­‐rooted,	
  preferably	
  native,	
  plants	
  that	
  will	
  fill	
  the	
  area.	
  Even	
  for	
  
a	
  residential	
  raingarden,	
  if	
  at	
  any	
  point	
  in	
  the	
  planning	
  there	
  is	
  uncertainty,	
  it’s	
  very	
  important	
  to	
  seek	
  additional	
  expertise	
  so	
  
that	
  nothing	
  is	
  overlooked.	
  


