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As land is developed, the impervious surfaces that are 
created increase the amount of runoff during rainfall events, 
disrupting the natural hydrologic cycle.  Without stormwater 
controls, the increased runoff can erode stream channels, 
increase pollution, cause downstream flooding, and prevent 
groundwater recharge to area wells.  The increased runoff 
can degrade water quality in all types of waters, including 
those classified as water supply watersheds, shellfish areas, 
and nutrient-sensitive waters. Protecting these waters is vital 
for a number of reasons, including the protection of fish and 
wildlife habitat, human health, recreation, and drinking water 
supplies. 
Citizens, governments, businesses, tourists, farmers, and 
industry all depend upon and share the basic expectation 
of having adequate availability of clean, unpolluted, healthy 
water supplies.  With relatively lower unemployment rates and 
a good job market, the major metropolitan areas of Raleigh, 
Cary, and Wake County continue to grow rapidly.  Wake 
County’s population has doubled during the past 15 years.  
More people means more vehicles, more development, more 
roads, more houses, more businesses, and more polluted 
stormwater runoff stressing the community’s drinking water 
resources.  Officials in urbanizing communities list urban 
stormwater as their top pollution concern.  City officials, 
professional engineers, architects, city planners, educators, 
regulators, and environmentalists surveyed listed education 
about and the maintenance of stormwater control measures 
as their highest priority in North Carolina’s urbanizing areas.  
Additionally, several major Wake county communities report 
over 60% of drinking water is applied to landscaping and turf 
during the summer months, further compromising drinking 
water resources. 
Communities are looking for effective and innovative water 
quality protection measures that reduce reliance on potable 
water resources, reduce soil erosion, reduces sediment and 
other pollutants, protect drinking water, and are attractive 
additions to landscapes.  To address these water quality 
protection needs, Wake County Extension Water Quality 
Agents and Extension Specialists have developed a locally, 
nationally, and internationally recognized water quality 

protection program focusing their research and educational 
efforts on:
• Targeting and educating professional audiences 

(professional engineers, contractors, landscape 
architects, city and town officials, teachers, landscapers, 
and property owners and managers) on low impact 
development (LID) practices and state and federally 
mandated urban stormwater control measures

• Targeting and educating homeowners, community 
volunteers, local residents, environmental activist 
groups, and community gardeners and farmers on 
smaller-scale green infrastructure practices they could 
adopt to protect water

• Targeting and educating farmers, fertilizer dealers, golf 
course managers, commercial plant nurseries, and land 
owners on improved nutrient management, fertilizer, and 
animal waste management planning and application 
techniques on rural land

The Wake County Extension Water Quality Agents and 
Extension Specialists’ water quality protection program 
results and outcomes:
• Educated over 7,500 farmers, landowners, and fertilizer 

dealers on water quality and mandated nutrient 
management planning in the Neuse and Cape Fear 
watersheds

• Delivered eight (8) backyard stream repair events 
stabilizing over 3,500 feet of streambank 

• Delivered four (4) Low Impact Development Conferences 
(839 participants) where practitioners focused on 
improving practice function and adoption

• Certified over 2,500 professional engineers, contractors, 
landscape architects, city and town officials, teachers, 
landscapers, and property owners and managers 
on stormwater BMP inspection and maintenance 
certification practices approved by North Carolina state.

• Lead efforts to partner with our environmental regulatory 
agency, North Carolina Department of Environmental 
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and Natural Resources (NC-DENR), professional 
engineers, contractors, landscape architects,  and 
city and town officials to develop state guidance on 
effective stormwater control practices, producing  ‘The 
North Carolina Stormwater Best Management Practice 
(BMP) Practice Manual’ (http://www.portal.ncdenr.org/
web/lr/bmp-manual) which all developers must use to 
determine practices and techniques they should use to 
protect water quality

• Delivered over 75 other Stormwater Practice Design 
Workshops for Professionals across North Carolina 

• Established hundreds of innovative stormwater control 
research and demonstration projects across North 
Carolina

• Increased Extension’s outreach through delivery of 
‘On-Demand Technical Training’ resources using social 
media outlets (Facebook, Youtube, Reddit) to deliver 
practical instruction on stormwater control measure 
design and maintenance to over 70,000 users over the 
internet

To evaluate program effectiveness, program participants have 
completed post-workshop surveys over the past 15 years, 
in some cases participant interviews were held to gather 
more specific implementation information.  For example, 
during 2014 nearly 200 workshop participants completed 
voluntary surveys at workshops held in Raleigh, Wilmington, 
Charlotte, and Winston Salem.  The surveys identified the 
number of stormwater practices under the new and improved 
management. Dollar values established by North Carolina 
were used to determine the pollution prevention value (PPV) 
contributed by these improved management practices to 
water quality in the state.
Results include:
• Program participants reported increases in the number 

of practices installed as well as increases in improved 
effectiveness of the practices installed

• One town in Wake County reported that all of the 44 

newly install practices installed that year reduced 
nitrogen, phosphorus, and sediment by 40%, 10%, and 
85% respectively

• Where practices were installed, runoff was reduced by 
over 5 million gallons annually, resulting in savings of 
$36,000 in potable water use.

• Survey respondents reported the following practices 
under improved management : 

• 383 bioretention beds retaining 828,000 lbs. of 
nitrogen and 734,000 lbs. of phosphorus

• 1,702 ponds converting 1,752,000 lbs. of nitrogen 
and 1,933,000 lbs. of phosphorus

• 179 wetlands retaining 1,769,000 lbs. of nitrogen 
and 1,220,000 lbs. of phosphorus

• 399 vegetated swales converting 985,000 lbs. of 
nitrogen and 679,000 lbs. of phosphorus
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