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Mecklenburg County 

• Population: 1.1 million (2.5X in 40 yrs) 
• Phase I Community-Charlotte (840,000) 
• Phase II Community- Six Towns & 

County (270,000) 
• 3,452 square miles 
• Over 3,000 miles of streams 
• Over 200 miles of lake shoreline 
• 3,065 Storm Water BMPs 

BMP Sites 



BMP Pre-Construction Keys to Success 

Overview: 
• Ordinances – Understanding Why 
• Design Manual Development 
• Design and Selection 
• Operation & Maintenance 



Why are BMPs installed? 
  
 Federal Water Pollution Control Act  (1948/1972/1987/1995)  
 “To restore and maintain the chemical, physical and 
 biological integrity of the waters of the United States” 
    
    

BMP ORDINANCES: 

Detention:  1978-1979 

Watershed:   1993 -2001 

LID Huntersville: 2003 

Post Construction: 6/30/2007 County 
   7/1/2008 City 

BMP Ordinances  

Other: Conditional Re-zonings,  
404/401 mitigation,  
SWIM mitigation 



  
   
  

BMP Ordinance Evolution 

Detention 1978 
• “First Shot” at controlling runoff 
• Commercial Proj. Only >20,000 ft2 BUA 
• Peak Control for 2-yr, 10-yr storms 
• No As-Builts or O&M plans 
 

Watershed 1993-2001 
• Protect Drinking Water Supplies 
• Require buffers along lakes & perennial streams 
• High Density – BMPs Required 
• Remove 85% TSS 
• O&M plans Required & Inspections 
• Built Upon Area (BUA) limits 

 



BMP Ordinances  

Huntersville LID 2003 
• Mimic pre-development hydrology 
• Remove 85% TSS from 1st inch of rain 
• Require LID BMPs 
• O&M Plan & Inspections required 

Post Construction Ordinances 2007 
• Comply with NPDES Permit, address 

current impairment,  
• Remove 85% TSS from 1st inch 
• Remove 70% Total Phosphorus 
• 10-yr & 25-yr Peak Control 
• Additional Buffers and Open Space 
• O&M Plan, As-Builts, & Insp. Req’d 
 



McDowell Creek:  Partially Supporting 

with Biological Impairment 
Clarks Creek:  Partially Supporting 

with Biological Impairment 

1. Overview of why Huntersville adopted the LID ordinance. 
• Restore Impaired Streams 

• Protect Mountain Island Lake Drinking Water Supply 

• Protect Endangered Species & Allow Sewer Line Extensions 

• Eliminate Moratorium on McDowell Creek Wastewater Treatment Plant 

Carolina Heelsplitter 

Mountain Island Lake 

Charlotte’s Water Intake 

McDowell WWTP 



Post-Construction Ordinance 

Development Process 

Phase I:  Assess current & future water quality conditions 

and compare to goals.  How wide is the gap? 

Phase II:  Use water quality modeling to evaluate alternative 

management scenarios for closing the gap. 

Phase III:  Translate the selected management scenario into 

ordinance language. 

November 2004 

September 2005  

February 2005 

Stakeholders were provided training and information prior to 

the initiation of the consensus building process.   

Phase IV:  Public hearings, approval and adoption. 
June 2007 
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Requirements for Post-Construction Ordinance 
Watershed Districts 

Western Catawba District 

BMPs >12% BUA @ 85% 

TSS & 70%TP 

removal 

*  >24% in Cornelius 

Buffers Same as Central 

Catawba District 

Detention Same as Central 

Catawba District 

Open 

Space 

Same as Central 

Catawba District 

Yadkin District 

BMPs >10% BUA @ 85% TSS 

& 70%TP removal 

*  >12% in Mint Hill 

Buffers <50 ac.= 50 ft.; 

>50 ac. = 100 ft 

Detention Same as Central 

Catawba District 

Open 

Space 

Same as Central 

Catawba District 

Central Catawba District 

BMPs >24% BUA @ 85% TSS 

removal 

Buffers S.W.I.M. + 30 ft on int. 

streams 

Detention V = post 1-yr, 24-hr 

storm;  

P = 10-yr & 25-yr, 6-hr 

Open 

Space 

<24% BUA = 25%; 

>24% BUA = 17.5%;  

>50 BUA = 10%  

Goose Creek District 

BMPs Any BUA @ 85% TSS 

(pre-post, 1-yr, 24-hr) 

Buffers S.W.I.M +  

100-ft on streams; 

200-ft on streams 

w/floodplain 

Detention V = pre–post 1-yr, 24-hr 

P = 10-yr & 25-yr, 6-hr 

Open 

Space 

<20% BUA = 0%; 

>20% BUA = 15%;  

>50 BUA = 10%  

Exceeds current State requirements 

Huntersville 

BMPs >12% BUA @ 85% TSS 

& LID BMPs 

* >6% in MI Critical Area 

Buffers Same as Central 

Catawba District 

Detention V = pre–post 1-yr, or 2-yr 

24-hr based on zoning 

P (> 12% BUA) = 2-yr & 

10-yr, 24-hr 

Open Space None 



Design Manual Approach 

 (BMP Design Methods) 

• Identification of BMP Evaluation 

Cases 

• BMP Assessment Tool (BMP-AT) 

• BMP Data Integration 

• BMP Performance Evaluations  



Design Manual Approach 

 (BMP-AT) 

• Sediment Settling (by particle size) 

• Sediment Trapping 

• Sediment Filtration 

• P Sorption onto Solids 

• P Sediment/water Diffusion 

• P Removal by Biological Uptake 

 



BMP-AT results 
•Wet Pond TSS 

•y = -8.6261Ln(x) + 60.5 

•y = -4.3578Ln(x) + 52.25 
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Design Manual Approach 

 (BMP-AT Preliminary Results) 

BMP TSS Efficiency* TP 

Efficiency* 

(%) (%) 

Hal Marshall Bioretention Predicted 62 47 

Observed 63 45 

Pierson Pond Predicted 53 4 

Observed 56 41 

Shade Valley Pond Predicted 63 37 

Observed 63 15 

Runaway Bay Pond Predicted 60 53 

Observed 62 36 

*concentration based 



Design Manual Approach 

 (BMP-AT Preliminary Results) 

BMP TSS Efficiency* TP 

Efficiency* 

(%) (%) 

Bruns Avenue Wetland Predicted 70 80 

Observed 66 62 

University Park Dry Detention Predicted 66 10 

Observed 63 8 

Morehead Dry Detention Predicted 58 7 

Observed 71 11 

*concentration based 



BMP Design & Administrative Manuals 

*concentration based 



BMP Selection  

Bioretention Garden 

1. Plants and mulch uptake nutrients, water and other pollutants 
2. Internal Water Storage (IWS) reduces stormwater volume by infiltrating  
        stormwater, removes TSS and nitrogen, and reduces temperature. 
3.     Media removes TSS, nutrients, hydrocarbons, bacteria and reduces temperature. 

1. Treatment Capabilities 



BMP Selection  

2. Site Characteristics 



BMP Selection  

3. Costs, Community and Environmental Issues 



BMP Design – Location  

 Create a focal point 
 Highly visible areas 
 Locate them where community will accept 
 Make pedestrian friendly around them 
 Design them to increase property values 
 Don’t put them in high traffic areas 

TIPS: 



BMP Design - Create Curb Appeal 

 



BMP Design – Create an Amenity 



BMP Design – Create an Amenity 



BMP Post Construction O & M Agreement 

Ordinance Requirements for Maintenance: 
 Operation and Maintenance Agreement (OMA) 
 Required at plan approval 

 

  


