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Goal	
  
Bring	
  together	
  a	
  diverse	
  group	
  of	
  stakeholders	
  to	
  
explore	
  opportuniBes	
  and	
  idenBfy	
  obstacles	
  to	
  
planning,	
  designing,	
  implemenBng	
  and	
  maintaining	
  
voluntary	
  Low	
  Impact	
  Development	
  (LID)	
  in	
  Alabama	
  



Diverse	
  Stakeholders	
  
Local	
  government	
  
State	
  government	
  
Federal	
  government	
  
Planners	
  
Policy	
  makers	
  
Civil	
  and	
  environmental	
  engineers	
  
Landscape	
  architects	
  
Natural	
  resource	
  professionals	
  
Development	
  professionals	
  
Consultants	
  /	
  private	
  industry	
  
Interested	
  stakeholders	
  



Alexander	
  City	
  

Atlanta,	
  GA	
  

Auburn	
  

Birmingham	
  

Calera	
  

Columbus,	
  GA	
  

Daphne	
  

Fairhope	
  

Foley	
  

Hoover	
  

Huntsville	
  

Mobile	
  

	
  

	
  

Montgomery	
  

Nashville,	
  TN	
  

Opelika	
  

Phenix	
  City	
  

Pelham	
  

Silverhill	
  

Smiths	
  StaBon	
  

Titus	
  

Troy	
  

Tuscaloosa	
  

Wetumpka	
  

	
  



Goal	
  

Bring	
  together	
  a	
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  group	
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  stakeholders	
  to	
  
explore	
  opportuniBes	
  and	
  idenBfy	
  obstacles	
  to	
  
planning,	
  designing,	
  implemenBng	
  and	
  maintaining	
  
voluntary	
  Low	
  Impact	
  Development	
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  in	
  Alabama	
  



Introductory	
  Remarks	
  
	
  	
  Overview	
  of	
  LID	
  
	
  	
  Importance	
  of	
  Planning	
  	
  
	
  	
  Engineering	
  Design	
  ConsideraBons	
  
	
  	
  Regulatory	
  Discussion	
  



PuXng	
  Together	
  the	
  Pieces:	
  AL	
  Case	
  Studies	
  
	
  	
  Design	
  Engineering	
  
	
  	
  Landscape	
  Architecture	
  
	
  	
  Project	
  CoordinaBon	
  –	
  mulB-­‐jurisdicBonal	
  
	
  	
  Community	
  Planning	
  



Breakout	
  Sessions	
  
	
  	
  Developing	
  a	
  Green	
  Infrastructure	
  Plan	
  	
  
	
  	
  Community	
  Buy-­‐In	
  
	
  	
  Designing	
  Retrofits	
  (Constrained	
  Environments)	
  
	
  	
  Design	
  &	
  Engineering	
  (New	
  Developments)	
  
	
  	
  Codes,	
  Ordinances	
  &	
  Planning	
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  Breakout	
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  –	
  Synthesize	
  and	
  Report	
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  of	
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  Revolving	
  Fund	
  



What	
  is	
  LID?	
  



What	
  is	
  LID?	
  
Land	
  development	
  approach	
  intended	
  to	
  reduce	
  
development	
  impacts	
  on	
  water	
  resources	
  through	
  
stormwater	
  management	
  pracBces	
  that	
  infiltrate,	
  
evapotranspirate,	
  or	
  harvest	
  &	
  use	
  stormwater	
  on	
  the	
  site	
  
where	
  it	
  falls	
  



What	
  is	
  Green	
  Infrastructure?	
  
Natural	
  and	
  man-­‐made	
  landscape	
  and	
  features	
  that	
  
can	
  be	
  used	
  to	
  manage	
  runoff	
  –	
  network	
  of	
  pracBces	
  



Why	
  Consider	
  LID?	
  



Photo:	
  Dan	
  Ballard	
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hIp://www.sswm.info/category/concept/water-­‐cycle	
  



University	
  of	
  Central	
  Florida	
  



Hydrograph Changes Due to Urbanization 

Rural	
  

Urban	
  
Higher Peak Flow 
More Runoff Volume 
Flashier Response 
Lower Baseflow 

Courtesy	
  Greg	
  Jennings	
  



Post	
  ConstrucBo	
  
and	
  LID	
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Pre Construction 
 

Post Construction 
 

Managed Post Construction 
 using LID 

Adapted	
  from	
  Barry	
  Fagan,	
  AL	
  DOT	
  

Important	
  to	
  control	
  peak	
  flow	
  
Need	
  to	
  include	
  volume	
  control	
  to	
  reduce	
  
stress	
  on	
  downstream	
  systems	
  
(not	
  just	
  big	
  ponds)	
  
Can	
  you	
  do	
  both?	
  



How	
  do	
  we	
  achieve	
  this?	
  
Planning 
Better Site Design (minimize impervious surfaces) 

Proper Erosion and Sediment Control 
Stormwater Control Measures 

Restoration and Enhancement 

   



Alabama	
  LID	
  Handbook	
  
1.  Guidance	
  for	
  stormwater	
  control	
  measure	
  

planning,	
  design,	
  construcBon	
  and	
  maintenance	
  
elements.	
  

2.  List	
  provided	
  of	
  vegetaBon	
  suitable	
  for	
  LID	
  
measures	
  for	
  different	
  regions	
  of	
  Alabama.	
  



Alabama	
  LID	
  Handbook	
  

1.  Overview	
  
2.  Site	
  selecBon	
  
3.  Community	
  Planning	
  

4.  Stormwater	
  control	
  measures	
  

5.  Retrofits	
  and	
  alternaBves	
  
6.  Appendices:	
  Stormwater	
  Hydrology;	
  Model	
  

Codes	
  and	
  Ordinances;	
  Maintenance;	
  
VegetaBon	
  

www.aces.edu/lid	
  



Stormwater	
  Control	
  Measures	
  

BioretenBon	
  

Constructed	
  stormwater	
  wetlands	
  

Permeable	
  pavement	
  	
  	
  

Grassed	
  Swales,	
  InfiltraBon	
  Swales,	
  &	
  Wet	
  Swales	
  

Level	
  spreaders	
  and	
  Grassed	
  filter	
  strips	
  

Rainwater	
  HarvesBng	
  

Green	
  Roofs	
  

Riparian	
  Buffers	
  

	
   www.aces.edu/lid	
  



General	
  characterisBcs	
  
Site	
  selecBon	
  
Constraints	
  
Design	
  Guidance	
  
Design	
  Example	
  
ConstrucBon	
  
VegetaBon	
  
VegetaBon	
  Design	
  
Maintenance	
  
Pollutant	
  Removal	
  

www.aces.edu/lid	
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www.aces.edu/lid	
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www.aces.edu/lid	
  



Retrofits	
  and	
  AlternaBves	
  

Rain	
  gardens	
  
Curb	
  cuts	
  
Rain	
  barrels	
  
DisconnecBng	
  downspouts	
  



Rain	
  Gardens	
  





Community	
  Planning	
  

Enabling	
  codes	
  and	
  ordinances	
  
Examples	
  from	
  Alabama,	
  Southeast,	
  &	
  naBon	
  

Photos	
  KaBe	
  Dylewski	
  



Reference	
  and	
  Resource	
  

LID	
  guide	
  for	
  range	
  of	
  audiences	
  
Reference	
  for	
  current	
  design	
  recommendaBons	
  
Pollutant	
  removal	
  esBmates	
  	
  
List	
  of	
  naBve	
  plants	
  appropriate	
  for	
  LID	
  pracBces	
  



Can	
  it	
  work?	
  



Economic	
  Benefits	
  of	
  LID	
  

Lenexa,	
  KS	
  -­‐	
  Savings	
  of	
  tens	
  to	
  hundreds	
  of	
  
thousands	
  of	
  dollars	
  in	
  site	
  work	
  and	
  infrastructure	
  
costs	
  with	
  the	
  applicaBon	
  of	
  LID	
  for	
  different	
  types	
  
of	
  developments.	
  In	
  most	
  cases,	
  savings	
  more	
  than	
  
offset	
  costs	
  associated	
  with	
  the	
  systems	
  
development	
  fees.	
  Analysis	
  helped	
  to	
  gain	
  
developer	
  support	
  for	
  standards	
  and	
  fee.	
  	
  
	
  

hIp://water.epa.gov/polwaste/green/upload/lid-­‐gi-­‐programs_report_8-­‐6-­‐13_combined.pdf	
  

Case	
  Studies	
  Analyzing	
  the	
  Economic	
  Benefits	
  of	
  Low	
  Impact	
  Development	
  and	
  Green	
  
Infrastructure	
  Programs	
  –	
  EPA	
  August	
  2013	
  
	
  



Economic	
  Benefits	
  of	
  LID	
  

CharloIe-­‐Mecklenberg,	
  NC	
  -­‐	
  Analysis	
  showed	
  
stream	
  restoraBon	
  is	
  the	
  most	
  cost-­‐effecBve	
  
way	
  to	
  immediately	
  control	
  sediment	
  in	
  this	
  
area.	
  PrioriBzaBon	
  allows	
  the	
  county	
  to	
  
implement	
  need-­‐based,	
  rather	
  than	
  
opportunity-­‐based,	
  projects.	
  (drinking	
  water	
  
reservoir	
  concerns)	
  
	
  
	
  

hIp://water.epa.gov/polwaste/green/upload/lid-­‐gi-­‐programs_report_8-­‐6-­‐13_combined.pdf	
  



Economic	
  Benefits	
  of	
  LID	
  

Alachua	
  County,	
  FL	
  -­‐	
  Proximity	
  to	
  open	
  space	
  
adds	
  to	
  parcel	
  value,	
  for	
  an	
  increase	
  in	
  property	
  
tax	
  revenue	
  of	
  several	
  million	
  dollars	
  per	
  year	
  
compared	
  to	
  not	
  having	
  the	
  added	
  open	
  space	
  
parcels.	
  	
  
	
  
	
  
	
  

hIp://water.epa.gov/polwaste/green/upload/lid-­‐gi-­‐programs_report_8-­‐6-­‐13_combined.pdf	
  



What	
  does	
  success	
  look	
  like?	
  



Photo:	
  Dan	
  Ballard	
  


