
Coastal Fecal Coliform TMDL 

Development for the 

Lockwoods Folly River and its 

Implementation Challenges
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Study Area and Background:
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Study Area and Background:

Impaired Waters
TMDL Process:

1. Estimate pollution

2. Determine total 

allowable pollution load

3. Allocate loads

4. Develop TMDL 

Implementation Plan



TMDL Model Development

ÅTidal Prism Water Quality 

Model (TPWQM)

ÅSimulates tidal 

hydrodynamics 

(ñmid-rangeò approach)

ÅModels estuary response to 

watershed loading of fecal 

coliform on a tidal cycle

ÅHEC-HMS to generate 

freshwater flows

ÅEvent Mean Concentrations 

to generate FC loads

ÅProvides hourly FC loading 

series

Simplified 

Flow & 

Loading

Estuarine 

Response 

Model



TMDL  Model:

HEC-HMS Development

ÅFlow model

-Simplified hydrologic model capable of simulating 

stormflow, baseflow, and evapotranspiration

-Inputs: precipitation, soils, landuse, time of 

concentration

ÅFecal coliform loading model

-Event Mean Concentrations applied to runoff to 

generate FC loads

ÅHourly FC loads aggregated to the tidal cycle 

using VBA scripts



TMDL Model:

TPWQM Development

ÅTidal Prisms Model

-A receiving model sensitive to 

geometry, loads, and decay 

rate

-Inputs: freshwater flows, FC 

loads, tidal range, return ratio

ÅOutputs continuous FC 

concentration at various 

locations in the estuary

ÅCalibrated to observed data
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TMDL  Model:

Results

Pollutant Existing Load WLA LA MOS TMDL Reduction Needed

Fecal coliform

(counts/day)
6.910E+12 2.097E+11 7.855E+11 1.106E+11 1.106E+12 84%



TMDL Implementation Plan

EPA Nine Minimum Elements

1. Causes and sources

2. Estimate of the load reductions

3. NPS management measures

4. Technical and financial assistance

5. Information/education component

6. Schedule for implementing the 

NPS management measures

7. Interim, measurable milestones

8. Set of criteria

9. Monitoring component



TMDL Implementation Plan:

NC EEP Local Watershed Plan

ÅWatershed characterization

ÅStream assessments

ÅDWQ water quality study

ÅPollutant loading model (PLOAD)

ÅRetrofit and Restoration Strategy
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TMDL Implementation Plan:

Roundtable Process

ÅLand Use and 

Infrastructure

ÅLow Impact 

Development

ÅProgram Coordination

ÅCritical Site 

Acquisition

ÅEducation, Outreach, 

Recognition

ÅLiving Shorelines

ÅRetrofit and 

Restoration

ÅEconomic Incentives

ÅWorking Waterfronts

Recommended Strategies



TMDL Implementation Plan:

Other Strategies

ÅNCCF education efforts

ÅBMPs at government complex

ÅCounty-wide BMP search

ÅExisting BMP retrofits to deter 

wildlife

ÅResidential BMP programs 

ÅRestoration

ÅSeptic inspection program

ÅPet waste management

ÅContinued monitoring by 

DEHSS
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Implementation Challenges

Land Use 2005
Source

Fecal coliform

(cts/day)

% 

contribution

Livestock 9.05E+12 15.3%

Wildlife 3.10E+13 52.3%

Pets 1.75E+13 29.6%

Human 1.67E+12 2.8%

Source assessment:


