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What is Green Infrastructure?

. . . that support native species, maintain 

natural ecological processes, sustain air 

and water resources and contribute to the 

health and quality of life for . . .  

communities and people.”



What is Green Infrastructure?

“An interconnected network of:

• -waterways, wetlands, woodlands, wildlife 

habitats and other natural areas;

• -greenways, parks and other conservation 

lands;

• -working farms, ranches and forests; 

• -wilderness and other open spaces



What is Green Infrastructure?



History

• Ecological Planning Approaches

– Land Suitability Analysis (GIS Forerunner)



More History

• Ecological Planning Approaches

– Human Ecology

– Applied Ecosystem

– Landscape Ecology

• “Patch-Corridor-Matrix” Framework 

– (Forman/Godron)

• Hydrologic Landscape Structure

• Habitat Networks



Benefits

• Reduce Heat Island Effects

– Increases urban green space and vegetation

– Lowers demands for air conditioning 

energy=decreasing emissions



Benefits

• Improve Air Quality

– Absorbs pollutants from air and contact 

removal

– Reduce amount of respiratory illness





Benefits

• Increase Habitat/Biodiversity 

– Increases number of potential habitats





Benefits

Stormwater/improve water quality and 

quantity 

– Reduces stormwater runoff volumes and 

reduces peak flows

– Increases amount of pervious groundcover

– Decreases volume in combines or separate 

sewer systems

– Recharges groundwater aquifers



Riparian Corridor

"Stream Corridor Restoration: Principles, Processes, and Practices, 10/98, by 

the Federal Interagency Stream Restoration Working Group (FISRWG)." 



Riparian Car Door



Benefits

• Community Benefits

– Helps with stormwater management, flood 

control, water quality

– Promotes better health by vegetation and 

green space 

– Creates stronger sense of community

– Increases surrounding property values

– Improves urban aesthetics



• Triangle 

GreenPrint 

Outreach 

Report 
• (July 2003, p 12)



Who needs planning?



Impacts from Sprawl

• loss of natural areas, habitat, biodiversity

• degradation of water resources

• decreased ability for nature to respond to 

changes

• loss of "free" natural services 

• increased cost of public services

• increased taxes





Stewardship?



Dohhh!



Where is treatment?



“It’s the bugs!”



NC Conservation Tax Credit

• Incentive to do what is right for the land

• Substantial income tax credit for 

landowners

• Fee simple where all property rights are 

transferred or

• Less than fee simple where landowner 

retains some rights and donates others, 

i.e. conservation easement



• Certified appraiser

• Compare appraisal of yield plan to actual 

development plan

• Difference in these two plans is a tax 

deduction over a 6 year period or more

• Contribution is deduction from federal 

income tax as well as state income tax

• Gift has to be given to a non-profit 

org./state agency/local government



Development Model 

Aerial Photography

Streams and Parcels

Elevation

Less than 15%

Slope

South, Southeast, Southwest

Aspect

Soils

Deciduous Forest

Vegetative Cover

Query Model

Development Suitability



Elevation Analysis



Slope Analysis



Aspect Analysis



Vegetation Analysis



Development Suitability



Development Plan



Double Check Data 



Double Check Data 



How FEW units can be placed on a 

tract of land and still make a profit?

Balsam Mountain Preserve

• 4,400 acres

• 350 homes on two acre homesteads

• 3,500 acres in conservation easement

Buffalo Creek Preserve

• 3,900 acres

• 60 mountain camps with 5 acres each

• no amenities

• 3,600 acres in conservation easement



1st Conservation Easement      2,840 acres

2nd- Streams & stream buffers 346 acres

3,186 acres

Balsam Mountain Preserve

Sylva  > >

< Waynesville 

N

US 23/74



Demonstration site for new and innovative 

technology in sediment and erosion control.















Courtesy of Richard Burns, USFS Ret.

Conventional Development



Low Impact Development



Best Management Practices

BMPs are structural or nonstructural 

tools used to prevent or reduce the 

amount of pollutants entering into a 

waterbody through nonpoint 

sources (NPS).





Conventional Engineering?



Vicinity



Case Study

• Increase biodiversity

• Treat runoff by filtering and transforming 

nutrients

• Aesthetic appeal 

– (so humans will want to care for it)

• Recreation

• Almost Reforestation (Savannah style)

• Reconnection forthcoming





12 Bones Press



Existing Condition

Photo Credit: Benjamin Porter



Aggressive Exotic 

Vegetation Removal 



Construction

Phases



Meadow Seeding (Habitat)



Snow revealing form



Live staking 

(jumpstart biodiversity)



Local Garden 

Club:

“Garden Hoes” 

Aggressive 

Exotic Removal 

Workday 







Owens Bell











Education



Field Tour



Workshop



Conference
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Thank you

Jon Calabria, Landscape Architect 

Upper French Broad Watershed Training Center Coordinator 

Water Quality Group, NCSU 

hosted by: 

The North Carolina Arboretum 

100 Frederick Law Olmsted Way 

Asheville, NC 28806 

Phone: (828) 665-2492 ext. 265 

Mobile: (828) 231-5135 

Fax:     (828) 665-2371 or (828) 665-5409 

ncsu.edu/waterquality/frenchbroad

jon_calabria@ncsu.edu



Got restoration?

Upcoming Conference:

Stream Restoration 

Conference

Nov 3-6

Asheville, NC


