
How  Do  Water  Regula/ons  and  Policy  
Drive  Sustainable  Landscape  Design




Map  of  Problem
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2010 Regulated MS4 Boundaries 

Watershed imperviousness: Aquatic effects are observed  at 1% 
imperviousness; water quality degradation  is widespread at 10% 
imperviousness. 

At Risk Watersheds (>5% Impervious) 2010 

At Risk Watersheds (>5% Impervious) 2040 



The  Stormwater  Problem  is  GeCng  Worse


•  Average	
  Acres	
  Developed	
  Annually	
  
—  2013-­‐2020:	
  797,717	
  acres	
  
—  2021-­‐2030:	
  1,086,317	
  acres	
  
—  2031-­‐2040:	
  1,509,386	
  acres	
  

•  CumulaBve	
  Acres	
  (2013	
  –	
  2040):	
  32,314,761	
  acres	
  
•  Development	
  increases	
  the	
  amount	
  of	
  
impervious	
  cover	
  in	
  the	
  landscape	
  

•  Discharge	
  from	
  1	
  acre	
  of	
  impervious	
  cover	
  is	
  16x	
  the	
  
discharge	
  from	
  a	
  1	
  acre	
  of	
  undeveloped	
  land	
  

•  Small	
  increases	
  in	
  impervious	
  cover	
  in	
  the	
  
watershed	
  leads	
  to	
  big	
  impacts	
  in	
  receiving	
  
waters	
  

•  Watersheds	
  with	
  <1-­‐2%	
  of	
  impervious	
  land	
  area	
  =	
  
biological	
  impacts	
  to	
  surface	
  waters	
  

•  Watersheds	
  with	
  >5-­‐15%	
  of	
  impervious	
  land	
  area	
  =	
  
surface	
  water	
  declines	
  rapidly	
  to	
  degraded	
  levels,	
  loss	
  
of	
  funcBon;	
  Loss	
  in	
  base	
  flow	
  in	
  streams	
  and	
  
groundwater	
  recharge	
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The surrounding area of this stream is 
approximately 20% impervious cover.  Erosion is 
more severe here due to the absence of vegetation 

to hold together bank structure. 



  
  
  

Phase  I  -­‐  popula/ons  of  100,000    
There  are  approximately  750  Phase  I  MS4s.  

  
  

Phase  II  -­‐  small  MS4s  in  urbanized  areas,  as  well  as  
designated  small  MS4s  outside  the  urbanized  areas  

There  are  approximately  6,700  Phase  II  MS4s.    
  
  

2007  Memo  Allows  the  use  of  Green  Infrastructure  in  
Permits  and  CSO  Long-­‐term  Control  Plans  






772 CSO communities  
9,471 identified CSOs 
859 NPDES permits. 







Examples  of  Green  Infrastructure  Components  in  
SeUled  EPA  Clean  Water  Act  Enforcement  Cases  


•  PrioriBze	
  GI	
  projects	
  where	
  they:	
  will	
  help	
  reduce	
  flooding	
  and	
  
basement	
  backups;	
  can	
  be	
  readily	
  accommodated	
  as	
  
permanent	
  stormwater	
  control	
  measures,	
  vacant	
  parcels	
  that	
  
can	
  be	
  retrofi8ed	
  into	
  "stormwater	
  parks,"	
  which	
  would	
  store	
  
and	
  infiltrate	
  or	
  reuse	
  rainfall	
  and	
  runoff	
  and	
  also	
  be	
  an	
  
amenity	
  for	
  local	
  residents;	
  and	
  	
  can	
  improve	
  socio-­‐economic	
  
condiBons	
  in	
  the	
  MWRD	
  service	
  area	
  where	
  the	
  need	
  is	
  
greatest,	
  specifically	
  by	
  improving	
  condiBons	
  in	
  areas	
  impacted	
  
by	
  environmental	
  jusBce	
  concerns.	
  	
  

•  The	
  "Clean	
  Rivers,	
  Green	
  District"	
  agreement	
  outlines	
  
collaboraBve	
  steps	
  to	
  support	
  GI	
  to	
  achieve	
  sustainable	
  
stormwater	
  management,	
  more	
  livable	
  communiAes,	
  and	
  
other	
  environmental	
  improvements	
  in	
  the	
  District.	
  

•  MSD	
  is	
  installing	
  a	
  variety	
  of	
  GI	
  pracBces	
  at	
  various	
  scales	
  
including	
  lot,	
  block,	
  and	
  neighborhood,	
  focusing	
  on	
  abandoned	
  
and	
  blighted	
  properAes	
  on	
  the	
  north	
  side	
  of	
  St.	
  Louis.	
  MSD	
  will	
  
focus	
  on	
  implemenAng	
  GI	
  in	
  areas	
  that	
  drain	
  to	
  the	
  Mississippi	
  
River	
  and	
  parAcularly	
  in	
  areas	
  impacted	
  by	
  environmental	
  
jusAce	
  concerns	
  
	
  



Watershed  Restora/on  is  a  Driver  for  
Community  Enhancement


2015	
  -­‐	
  42,417	
  Impaired	
  Waters	
  
74,769	
  Causes	
  of	
  Impairment	
  



Energy  Independence  and  Security  
Act  of  2007


•  	
  	
  	
  	
  “Sec.	
  438.	
  Storm	
  Water	
  Runoff	
  Requirements	
  
for	
  Federal	
  Development	
  Projects.	
  	
  The	
  sponsor	
  of	
  
any	
  development	
  or	
  redevelopment	
  project	
  
involving	
  a	
  Federal	
  facility	
  with	
  a	
  footprint	
  that	
  
exceeds	
  5,000	
  square	
  feet	
  shall	
  use	
  site	
  planning,	
  
design,	
  construcBon,	
  and	
  maintenance	
  strategies	
  
for	
  the	
  property	
  to	
  maintain	
  or	
  restore,	
  to	
  the	
  
maximum	
  extent	
  technically	
  feasible,	
  the	
  
predevelopment	
  hydrology	
  of	
  the	
  property	
  with	
  
regard	
  to	
  the	
  temperature,	
  rate,	
  volume,	
  and	
  
duraBon	
  of	
  flow.”	
  	
  



STORMWATER RETENTION STANDARDS 
•  An	
  increasing	
  number	
  of	
  states	
  and	
  communiBes	
  

are	
  relying	
  on	
  retenBon	
  standards	
  to	
  reduce	
  
impacts	
  of	
  stormwater	
  from	
  impervious	
  cover	
  

•  Retaining	
  stormwater	
  near	
  where	
  it	
  falls	
  
reduces:	
  
o Pollutants	
  
o Volume	
  and	
  velocity	
  
o Flooding	
  

•  RetenBon	
  standards	
  are	
  cost-­‐effecBve	
  
o  It	
  is	
  more	
  cost-­‐effecBve	
  to	
  incorporate	
  
sustainable	
  controls	
  as	
  development	
  occurs	
  
and	
  prevent	
  the	
  need	
  for	
  costly	
  retrofits	
  or	
  
restoraBon	
  

o For	
  new	
  development,	
  these	
  standards	
  can	
  
save	
  money	
  because	
  smaller	
  detenBon	
  ponds	
  
and	
  less	
  gray	
  infrastructure	
  would	
  be	
  used	
  

18 states and DC 
have standards 

based on 
retention of a 

certain volume of 
stormwater  
(as of 2011) 
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Stormwater Management Act of 
2007” (Act) – Maryland 

The Act requires that 
Environmental Site Design (ESD), 
through the use of nonstructural Best 
Management Practices (BMPs) and 
other Better Site Design techniques, 
be implemented to the Maximum 
Extent Practicable (MEP) 



  
Municipal  Codes  and  Voluntary  Standards  
are  Influencing  Sustainable  Landscape  

Designs


•  LEED	
  	
  
•  SITES	
  (Sustainable	
  Sites	
  IniBaBve)	
  
• NAHB/ANSI/ICC	
  
• Green	
  Globes	
  
• ASHRAE	
  
• ASTM	
  
•  IGCC	
  –	
  Intl.	
  Green	
  ConstrucBon	
  Code	
  



Climate  Change  Adapta/on




  
Designing  to  Achieve  The  Triple  BoUom  Line


Environmental	
  

Social	
  

Economic	
  



Factors  Driving  Change  Towards  More  
Sustainable  Landscape  Design

•  Single	
  purpose	
  designs	
  do	
  not	
  provide	
  enough	
  benefits	
  
–	
  move	
  toward	
  mulB-­‐funcBonal	
  designs	
  

•  Diminishing	
  budgets	
  and	
  fiscal	
  constraints	
  
•  Increased	
  number	
  of	
  goals	
  and	
  compeBBon	
  for	
  
funding,	
  e.g.,	
  climate	
  change	
  resiliency	
  

•  Demand	
  for	
  more	
  livable	
  communiBes	
  
•  Environmental	
  jusBce	
  and	
  equity	
  issues	
  
•  Need	
  to	
  sBmulate	
  community	
  redevelopment	
  and	
  
alract	
  investments	
  

•  Job	
  CreaBon	
  
•  AestheBcs	
  



a	
  The	
  Central	
  Park	
  Commercial	
  Redesigns,	
  Crown	
  Street,	
  Poplar	
  Street	
  Apartments,	
  Prairie	
  Crossing,	
  Portland	
  Downspout	
  
DisconnecBon,	
  and	
  Toronto	
  Green	
  Roofs	
  study	
  results	
  do	
  not	
  lend	
  themselves	
  to	
  display	
  in	
  the	
  format	
  of	
  this	
  table.	
  

b	
  NegaBve	
  values	
  denote	
  increased	
  cost	
  for	
  the	
  LID	
  design	
  over	
  convenBonal	
  development	
  costs.	
  
c	
  Mill	
  Creek	
  costs	
  are	
  reported	
  on	
  a	
  per-­‐lot	
  basis.	
  

U.S.	
  EPA,	
  Reducing	
  Stormwater	
  Costs	
  through	
  LID	
  Strategies	
  and	
  Prac9ces,	
  2007.	
  

EPA  GI  Cost-­‐Effec/veness  Study




Planning	
  
DirecBves	
  

Tree	
  
Canopy	
  
Goal	
  

Urban	
  Heat	
  
Island	
  

MiBgaBon	
  

Traffic	
  
Calming	
  
IniBaBve	
  	
  

Stormwater	
  
Master	
  Plan	
  

Healthy	
  
Living	
  

Other	
  

Integrate  Projects  at  the  Landscape  Scale






Detroit




2.  Drivers  for  Specific  Project


Site	
  Specific	
  
Problem	
  Road	
  ReconstrucBon	
  

Neighborhood	
  
BeauBficaBon	
  

Localized	
  Flooding	
  

ContribuBng	
  
Pollutant	
  Source	
  

Capital	
  
Improvement	
  

Project	
  



hlp://water.epa.gov/infrastructure/greeninfrastructure/upload/
brownfield_infiltraBon_decision_tool.pdf	
  
	
  
hlp://www.epa.gov/brownfields/urbanag/pdf/bf_urban_ag.pdf	
  
	
  

Brownfields	
  	
  	
  
OpportuniBes	
  to	
  Transform	
  Landscapes	
  



GREEN  INFRASTRUCTURE  PARKS  AND  COMMUNITY  AMENITIES  
REDUCE  LOCALIZED  FLOODING  &  BUILD  RESILIENCY


Milwaukee,	
  WI	
  	
  	
  
•  Revitalized	
  brownfield	
  site	
  now	
  
miBgates	
  impacts	
  of	
  localized	
  
flooding	
  up	
  to	
  the	
  100	
  year	
  
storm	
  event	
  	
  

•  70	
  acre	
  stormwater	
  park	
  
provides	
  a	
  high-­‐value	
  community	
  
recreaBon	
  asset	
  

Menomonee	
  River	
  Stormwater	
  Park	
  	
  



GREEN  INFRASTRUCTURE  POLICIES  AND  PARTNERSHIPS

ENHANCE  RESILIENCY  TO  DROUGHT  &  FLOODING


Pima	
  County,	
  AZ	
  
•  Using	
  green	
  infrastructure	
  to	
  
miBgate	
  flooding,	
  improve	
  water	
  
quality,	
  and	
  augment	
  the	
  supply	
  
of	
  water	
  

•  City	
  of	
  Tuscon	
  partners	
  with	
  
NGOs	
  to	
  install	
  green	
  
infrastructure	
  on	
  roads	
  and	
  has	
  
adopted	
  an	
  internal	
  policy	
  that	
  
all	
  public	
  streets	
  must	
  integrate	
  
green	
  streets	
  concepts	
  into	
  iniBal	
  
designs.	
  

Parking	
  lot	
  designed	
  to	
  infiltrate	
  runoff	
  in	
  Tuscon,	
  AZ	
  
Photo	
  Credit:	
  Watershed	
  Management	
  Group	
  



Right  of  Ways  and  Green  Streets  
Green  our  Transporta/on  Systems




Green Street Projects (incomplete) 







Rethink  How  We  Manage  Parks    
Parks  as  Stormwater  Management  Systems




Sacred  Grounds  
Na/onal  Wildlife  Federa/on  

Wildlife-­‐Friendly    
Communi/es  of  Faith  Cer/fica/on  




hlp://www.nwf.org/how-­‐to-­‐help/garden-­‐for-­‐wildlife/sacred-­‐grounds.aspx	
  
	
  

Encourage	
  More	
  Sustainable	
  	
  
Management	
  of	
  Private	
  Lands	
  





Municipal  Opportuni/es




`


hlp://www.creditvalleyca.ca/low-­‐impact-­‐development/low-­‐impact-­‐
development-­‐support/	
  

	
  

Roads	
  and	
  rights	
  of	
  way	
  
Business	
  and	
  mulB-­‐residenBal	
  properBes	
  
ResidenBal	
  properBes	
  
Public	
  lands	
  retrofits	
  



 Achieve Multiple Goals with “Greening” 
Connect People and Places 

 Invest in the Public Spaces You Already Have 
 
 •  Think beyond the environmental benefits, and remember 

investments can bolster local economies and provide more 
choices for moving around. 

•  Connect residents and visitors to natural and cultural 
amenities through improved access and more transportation 
options. Also, connect people to natural processes. 

•  Focus on and invest in existing streets, parks, and plazas to 
revitalize neighborhoods and engage nearby businesses 
and residents. 
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 Urban Waters Federal Partnership  
Powerful Inter-Agency Platform supported by WH CEQ and DPC 

Breaking down federal program silos; Engaging communities first.   	
  



What can a local Urban Waters  
Partnership initiative achieve? 
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•  All waters clean for fishing and recreation 
and for cleaner intake water for drinking 

•  All Urban Waters locations with 
economic progress in communities that 
surround them, including distressed 
communities 

•  That people’s lives are better in 
communities surrounding urban waters 

•  The people in urban, suburban and rural 
communities on the same river or lake 
collaborating to clean up the river or lake 
and connect culturally  

 

Imagine… 



 
Imagine that People’s Lives are Better in  
Communities Surrounding Urban Waters 

 
We could have better physical 
surroundings in neighborhoods with: 

•  New refurbished housing 
•  Clean streets 
•  New green infrastructure for green 

streets, green playgrounds, green 
sidewalks, green buildings/roofs 

•  New trails, trees and parks 
•  Weatherized public housing or 

housing for middle-class families 
•  Green schools 
•  Green restored vacant lots with 

trees and parks  
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Imagine Economic Progress in All Communities 
that Surround Urban Waters Locations 

•  New businesses and projects, like green 
infrastructure, green streets, playgrounds & roofs 
are driving new jobs for urban residents  

•  Water-friendly manufacturing businesses are 
opening or expanding near urban rivers and 
lakes and supplying new middle-class paying 
jobs because businesses want to be near 
beautiful urban waters 

•  New projects and jobs for urban residents are 
being created near urban waters to build public 
housing, weatherize old buildings, build trails, 
establish urban farms and food distribution, re-
green vacant lots, plant trees, establish orchards 
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Robert Goo 
Office of Water 

US Environmental Protection 
Agency 

202-566-1201 
goo.robert@epa.gov 
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