
Parking Lot Rain Garden at Presbyterian Hospital in Huntersville

1.Where does the ordinance apply?

2.Why is it necessary?

3.What is the goal of the ordinance?

4.What has been the result?

Huntersville’s LID Ordinance
Effective February 2003
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1. Where does the ordinance apply?

Huntersville’s Jurisdiction
• Total Area = 61 square miles

• Population = 50,000



McDowell Creek: Partially Supporting 

with Biological Impairment
Clarks Creek: Partially Supporting 

with Biological Impairment

2. Why is it necessary?
• 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



McDowell Creek

McDowell Creek

Cove

Mountain Island Lake

Restoring water quality in McDowell Creek was the driver 

for the development of Huntersville’s LID Ordinance.

McDowell Creek
McDowell Creek Cove

Mountain Island Lake

Huntersville’s 

Jurisdiction



McDowell Creek Water Quality Model

Developed by Tetra Tech, Inc. – Private consulting firm

Objectives of the 

Modeling Effort:

• Identify Causes of Water 

Quality Degradation

• Propose a Solution

• Predict Future Impacts



• 1 inch rainfall on an acre of woods produces no runoff.

• The same one inch of rainfall on one acre of asphalt will 

produce over 27,000 gallons of runoff.

Causes of Water Quality Degradation:
Increased stream flows and degraded channel conditions.



Volume + Velocity Change in Natural Stream 

Hydrology

=

Causes of Water Quality Degradation:
Increased stream flows and degraded channel conditions.



Causes of Water 

Quality Degradation:
Increased stream flows and 

degraded channel conditions.

The Good

Causes of Water Quality Degradation:
Increased stream flows and degraded channel conditions.



Causes of Water 

Quality Degradation: 
Increased pollutants in 

storm water runoff 

associated with increased 

development.

Bacteria

Sediment

Heavy Metals

Pesticides

Fertilizers

Petroleum Products



Mayfly

Causes of Water Quality Degradation:
Increased stream flows and storm water pollutants negatively impact aquatic life.



The conventional methods alone do not work effectively.

Proposed Solution



Rain Garden at Shops at Birkdale in Huntersville

3. What is the goal of 

the ordinance?

Use a combination of conventional and Low Impact Development (LID) 

techniques to mimic, to the extent practicable, natural site hydrology.

Reduce negative water quality 

impacts by:

• infiltrating,

• storing,

• retaining, and

• detaining

storm water runoff.

Proposed Solution



Conventional BMPs

Low Impact 

Development (LID) 

BMPs

Use physical and some biological 

processes to remove pollutants and 

detain (slow down) storm water. 

Use physical, chemical and 

biological processes to remove 

pollutants and retain (eliminate) 

storm water in order to mimic 

natural site hydrology.  Typically 

more expensive.

versus

Wet Pond
Rain Garden (bioretention)



Water Quality:
1. Install BMPs to treat runoff from the 1st inch of rainfall to 

achieve an average annual 85% TSS removal.

2. LID  BMPs or a combination of LID and Conventional BMPs 

shall be used.

3. If a combination is used, then at a minimum the first 50% of the 

runoff from the one (1) inch storm event must be treated using 

LID BMPs.

4. The remaining percentage shall be treated using Conventional 

BMPs.

5. No one bioretention BMP shall exceed 5,000 square feet of soil 

media surface area.

Volume Control
1. LID BMPs or a combination of LID and Conventional BMPs 

shall be used to treat the increase in storm water runoff volume 

for the 2-year, 24-hour storm event in the Rural and 

Transitional Zoning Districts.

2. For all other Zoning Districts, treat the increase in storm water 

runoff volume for the 1-year, 24-hour storm event.

Peak Control
1. The peak storm water runoff release rates leaving the site 

during post-construction conditions shall be equal to or less 

than the pre-development peak storm water runoff release rates 

for the 2-year and 10-year, 24-hour storm events.

Huntersville Ordinance Treatment Requirements
High Density Threshold = >12% Built-Upon-Area

Bioretention at Huntersville Aquatic Center



Table 6.1. Approved LID BMPs for Use in Huntersville (page 54 of Huntersville’s Design Manual)

BMP
Applicable Zoning 

Districts (1)

Applicable 

Performance 

Criteria (2)

Designs & 

Specifications (3)

Function (4)

(WQ, VC, PC)

Bioretention (Rain Garden) U, T, R 3(a), 3(b) Chapter 12

NCDENR BMP Design 

Manual  (6)

WQ, VC, PC

Infiltration Trench U, T, R 3(a), 3(b) Chapter 4.6 WQ, VC, PC

Enhanced Grass Swale U, T, R 3(a) Chapter 4.4 WQ, VC

Grass Channel U, T, R 3(a) Chapter 4.5 WQ

Filter Strip/Wooded Buffer Strip U, T, R 3(a) Chapter 4.7 WQ, PC

Dry Well, Cistern & Rain barrel U, T, R 3(b) Chapter 19 NCDENR 

BMP Manual (6)

WQ, VC, PC

Curb & Gutter Elimination R 3(b) WQ, PC

Rooftop Storage U, T, R 3(b) Chapter 19 NCDENR 

BMP Manual (6)

VC, PC

Sand Filter (5) U, T, R 3(a), 3(b) Chapter 4.8 WQ, VC, PC

1. Applicable Zoning Districts: These are the Zoning Districts where the BMP can be used including:                     T = Transitional; R = 

Rural; and U = All other zones EXCEPT transitional and rural. 

2. Applicable Performance Criteria: These are the Performance Criteria Section numbers (see Section 3) that the BMP can be used to 

satisfy.

3. Designs & Specifications: All BMP designs and specifications are contained in the Charlotte-Mecklenburg BMP Design Manual in 

the specific chapter indicated in the above table unless noted.

4. Functions: These are the dominate functions that the BMPs perform including: WQ = Water Quality; VC = Volume Control, PC = 

Peak Control.

5. Sand Filter: To be considered an LID BMP, the sand filter must be above ground with a native soil bottom that has been scarified and 

not compacted. A double-ringed infiltrometer test of the bottom must show infiltration capabilities. In addition, the under drain must 

be designed to create minimum two-foot internal water storage layer above the bottom. Sand filters not meeting these criteria will be 

considered Conventional Storm Water BMPs.

6. Design & Specifications contained in Chapter 12 of the NCDENR Storm Water BMP Design Manual and NCDENR’s Technical 

Guidance for Rainwater Harvesting Systems located at: http://portal.ncdenr.org/web/lr/bmp-manual
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Predicted Future Impacts
Modeling Results for the Huntersville’s LID Ordinance

Total Suspended Solids Loading Rates
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Predicted Future Impacts
Modeling Results for the Huntersville’s LID Ordinance

Total Phosphorus Loading Rates
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Predicted Future Impacts
Modeling Results for the Huntersville’s LID Ordinance

Total Nitrogen Loading Rates
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Mecklenburg County’s Contribution

• In 2006, Mecklenburg County Storm 

Water Services (MCSWS) completed 

the McDowell Creek Watershed 

Management Plan.

• Using this Plan, MCSWS has invested 

$11.65 million in 14 separate projects 

to restore stream channels and install 

water quality treatment systems in the 

McDowell Creek watershed, including 

the Torrence Creek Tributary.

• MCSWS committed to do this work 

when the Town adopted the ordinance 

in February 2003 as a means to address 

existing impairment in the stream.  The 

ordinance addressed new development.



McDowell Creek

Mountain Island Lake

4. What has been the result?
In McDowell Creek, total suspended solid loads have decreased by 50% and total nitrogen and total 

phosphorus concentrations have decreased by 25% resulting in improved water quality conditions.

McDowell Creek Cove



Water and sewer capacities are adequate to 

meet future growth demands.

Mountain Island Lake Drinking Water 

Intake

McDowell Creek Wastewater Treatment 

Plant

Sewer Line Projects 

4. What has been the result?



Challenges with Huntersville LID Ordinance (2012)
$$Costs$$Costs$$Costs$$
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Lower the cost of compliance, including possibly improving 

design standards and reducing construction failures, while: 

1. Maintaining our current pollutant removal capabilities.

2. Continuing to utilize the LID principle of infiltrating storm water runoff.

3. Continuing to rely on green infrastructure (plants) to the extent 

practicable.

Our Goal



Ordinance Modifications

1. April 10, 2003 – Original Design Manual was based on the LID Manual 

from Prince George’s County, Maryland

2. December 1, 2005 – Adapted LID BMPs to local needs

3. April 5, 2006 – Significant enhancements to rain garden designs

4. September 13, 2006 – Further adaption and changes in plantings

5. July 26, 2007 – Allowed < 6% BUA with grass channels

6. January 1, 2008 – Allowed a combination of LID and conventional BMPs

7. July 6, 2012 – Allowed sand filters as LID technique

8. June 3, 2013 – Major Modifications



June 3, 2013 Modifications to the Huntersville Ordinance

1. Buy-Down Option – Allow mitigation in exchange for the elimination or reduction 

of LID requirements for land-uses greater than or equal to 50% impervious.  

Money to be used for stream restoration.

2. Bioretention Design – Use the bioretention design standard in the NCDENR 

Stormwater BMP Manual in lieu of the current Charlotte-Mecklenburg standard.

3. Sand Filters – Allow sand filters to be used as an LID technique.  They must be 

constructed above ground with a native soil bottom that has been scarified and not 

compacted to maximize infiltration.  A double-ringed infiltrometer test of the 

bottom must show infiltration capabilities.  In addition, the under drain must be 

designed to create a one-foot internal water storage layer above the bottom. Sand 

filters not meeting these criteria will be considered Conventional and not LID 

Storm Water BMPs.



June 3, 2013 Modifications to the Huntersville Ordinance 

(continued)

4. Escrow – Reduce the annual contribution to escrow accounts for BMP replacement 

costs by spreading the costs over a longer time period; and

5. Bioretention Drainage Area – Limit the size of bioretention BMPs to no more than 

5,000 square feet and remove the ordinance requirement that restricts the area draining 

to any one BMP to no more than 5 acres.



Result of 2013 Modifications – Costs were lower by 35% without 

sacrificing ordinance effectiveness.
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?

http://stormwater.charmeck.org


