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Barrier Island Hydrology
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Barrier Island Hydrology
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Rainfall Statistics 
Are Increasing in 

Many Places
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• Topography - Dune And Trough System
• Land Use/Vegetation – Residential & Commercial/ Vegetation 

Reduced
• Soils – Clean Sands/Organic Pockets and Shallow Confining Layer
• Groundwater Levels – High in Low-lying Areas 
• Tides – Can Impede Groundwater Transmission
• Rainfall – Extratropical & Tropical Events
• Water Quality – Fecal Coliform & Enterococcus

Site Characteristics
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• Geotechnical Information
– Hydraulic Conductivities (Saturated & Unsaturated) 

• Water Quality Testing and Wetland Surveys
– Fecal counts tied to sample location – surface water samples 

high – groundwater samples low
– Wetland surveys needed to estimate potential impacts of 

solutions

Data Collection Efforts
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Example Water 
Quality Sampling 

Data
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New Modeling 
Tools
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New Modeling 
Tools
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New Modeling 
Tools

Flooding during an 8” rainfall 
event

Flooding during a 16” rainfall 
event
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• In-line Systems Provide Some Treatment
– Levels are very high
– Even with treatment, levels above standard
– Problematic to meet goals

• Groundwater Collection and Pumping More 
Viable
– Use in-situ sand to provide treatment
– Manage groundwater tables to provide additional capacity 

and limit septic field inundation

Treatment Options
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• Monitoring Data for These Systems Is Promising
– Pumped groundwater fecal levels are significantly lower than 

ponded surface samples
– Agencies have allowed pumping to upland areas and ponds
– Receiving area needed
– Force main and pump infrastructure is expensive
– Generators and SCADA controls also add cost

Emerald Isle and 
Currituck County
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• Monitoring Data for These Systems Is Promising

Emerald Isle and 
Currituck County

 

Water Quality Sampling Results - Discharge

COLIF, FEC TKN NO3+NO2-N TN TP CU/T/ICP ZN/T/ICP
col/100ml (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Date Time
2/14/07 12:30 PM <1 1.390 <0.1 1.390 0.851 <0.002 0.013
2/28/07 12:30 PM <1 1.960 0.405 2.360 2.040 0.005 0.030
5/16/07 1:45 PM 161 1.300 <0.1 1.300 0.554 0.007 <0.005
7/24/07 12:00 PM 31 0.568 1.170 1.710 0.484 1.380 0.021

11/30/07 2:25 PM <1 1.900 <.1 1.900 1.950 <.002 0.577
1/29/08 12:00 PM <1 1.160 <.1 1.160 1.070 0.036 0.055
3/31/08 12:10 PM 2 0.762 <.1 W 0.822 0.103 0.058
5/30/08 11:00 AM <1 0.948 <.1 0.948 1.280 0.085 0.054
7/31/08 1:00 PM <1 <.1 <.1 <.1 0.272 0.274 0.080
9/30/08 1:00 PM No Flow
2/28/09 8:30 AM <1 0.621 <.1 0.621 0.744 <.005 0.006
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Emerald Isle and 
Currituck County

Water Quality Sampling Results - Well 3

COLIF, FEC TKN NO3+NO2-N TN TP CU/T/ICP ZN/T/ICP
col/100ml (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Date Time
2/14/07 12:30 PM <1 1.350 <.1 1.350 0.041
2/28/07 12:30 PM <1 1.350 0.345 2.940 3.170 unreadable 0.017
5/16/07 1:45 PM <1 1.530 <0.1 1.530 2.270 <.005 <.005
7/24/07 12:00 PM <1 8.580 1.100 1.960 1.610 0.086 0.038
9/24/07 11:30 AM <1 6.920 <.1 6.920 2.180 <.003 0.006

11/30/07 2:25 PM <1 0.745 <.1 0.745 2.520 0.007 0.480
1/29/08 12:00 PM <1 1.050 <.1 1.050 1.790 0.004 0.021
3/31/08 12:10 PM <1 0.305 <1 W 0.772 <.003 <.006
5/30/08 11:00 AM Well Removed

 Water Quality Sampling Results - Well 4

COLIF, FEC TKN NO3+NO2-N TN TP CU/T/ICP ZN/T/ICP
col/100ml (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Date Time
2/14/07 12:30 PM <1 1.350 <0.1 1.350 1.990 <0.002 0.041
2/28/07 12:30 PM <1 1.350 0.345 2.940 3.170 <0.005 0.017
5/16/07 1:45 PM <1 1.530 <0.1 1.530 2.270 <0.005 <0.005

 

Water Quality Sampling Results - Well 7

COLIF, FEC TKN NO3+NO2-N TN TP CU/T/ICP ZN/T/ICP
col/100ml (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Date Time
2/14/07 12:30 PM 20 1.200 <0.1 1.200 0.960 0.242 0.122
2/28/07 12:30 PM 3 1.620 0.210 1.830 0.964 0.552 0.430
5/16/07 1:45 PM <1 1.420 <0.1 1.420 0.583 0.525 0.213
7/24/07 12:00 PM 25 0.777 1.170 1.950 0.570 0.758 0.036
9/24/07 11:30 AM dry well
11/30/07 2:25 PM 83 0.432 <.1 0.432 2.010 0.025 1.110
1/29/08 12:00 PM dry well
3/31/08 12:10 PM dry well
5/30/08 11:00 AM Well Damaged

Water Quality Sampling Results - Well 9

COLIF, FEC
(col/100ml)

Date Time
2/14/07 12:30 PM <1
2/28/07 12:30 PM <1
5/16/07 1:45 PM <1
7/24/07 12:00 PM <1
9/24/07 11:30 AM <1

11/30/07 2:25 PM <1
1/29/08 12:00 PM <1
3/31/08 12:10 PM <1
5/30/08 11:00 AM <1
7/31/08 1:00 PM <1
9/30/08 1:00 PM <1
2/28/09 8:30 AM Well Dry
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Emerald Isle and Currituck 
County
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Emerald Isle and Currituck 
County
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Emerald Isle and Currituck 
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Emerald Isle and 
Currituck County
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Emerald Isle and 
Currituck County
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Emerald Isle and 
Currituck County
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Emerald Isle and 
Currituck County

One of the drainage board members, who has worked for the U.S. Army Corps 
of Engineers for nearly 30 years quoted, “I’ve never been involved with a 
project in all my career that has been as satisfying as this one. I have 
never seen a municipal agency, A/E firm, and the public work more hand-in-
hand to deliver such a great project.”

The system has now performed well during a number of nor’-easters and 
small hurricanes. The system has also been outfitted with telemetry that 
allows remote control and monitoring of the system and groundwater levels so 
that the County can operate the system proactively and draw down groundwater 
levels if a significant storm is approaching. 

Eric Weatherly – Currituck County Engineer
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• Emerald Isle – System Cost = $2.3 M for 1,000 Acre Watershed 
- Project financed with loans paid for by ad-valorem taxes 

• Currituck County – System Cost = $8.3 M for 850 Acre 
Watershed (Aesthetics, Basins, Driveway Relocations, SCADA, 
Generators) – Project financed with loans paid for by special tax 
district set up for Whalehead subdivision

Project Costs & 
Financing
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Contact Information

Moffatt & Nichol
E-mail: jmartin@moffattnichol.com 

Johnny Martin, PE
Senior Coastal/Hydraulic Engineer
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