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Project Goals
c_—

Planning Phase -> Build foundation for
shellfish restoration

i Understand fecal coliform sources and delivery
pathways

i ldentify and prioritize bacteria reduction strategies

i Set stage for funding and implementation of
recommended measures

i Public education



TMDL Background
-

Fecal Coliform Bacteria Standard
What is a TMDL?
TMDL Modeling




NC Fecal Coliform Standard

For Shellfish Waters:

fecal coliforms not to
exceed a median of 14
colonies/100ml (MF count)
and not more than 10
percent of the samples
shall exceed an MF count
of 43 colonies/100 ml




What i1s a TMDL?
N

The maximum amount of a pollutant that a
waterbody can receive and still meet w.q. standards,
and an allocation of that amount among point and
nonpoint sources, plus a margin of safety.

A TMDL is a written, quantitative plan and analysis
for attaining and maintaining WQ standards in all
seasons for a specific waterbody and pollutant.



Steps for developing a TMDL
c ]

1. ID potential sources of pollution
2. Determine how much is reaching the stream

3. Determine how much pollution the stream can
handle (i.e., the TMDL)

4. Allocate allowable load among sources
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Table 1.4.1: A Summary of Statistics of Observation Data
(as of March 2008)
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Source Assessment
1

Estimate pets through
telephone surveys

Septic systems through
identification of
iInhabited and
uninhabited homes,
failing systems.

Wildlife estimates from
a variety of sources.




How modeling process worked
-

Generally tried to estimate the number of animals on
each land use type by watershed.

Survey to estimate pet population
ldentify number of septic systems

Use combination of density estimates by land use
and model calibration to quantify wildlife contribution



Table C-2: Households Surveyed in the Project Area

Parcels Developed/ Responded to I Cats
Septics Survey g (outdoor)
Bridge Area 56 41 11 2.5 0
Boathouse 229 135 52 10 5

Embayment 32 25 7 2.5 0




Table C-4: Wildlife Fecal Coliform Production Rates (ASAE, 1998)

Source Fecal Coliform Production
(counts/animal/day)

Deer 5.00E+08
Goose 4.90E+10
Duck 2.43E+09
Rodent 3.40E+07
Raccoon 1.00E+10

Turkey 9.30E+07




Table 3.2.1: Resulting Fecal Coliform Accumulation Rates from Boathouse Creek

Land use Loading Loading
Counts/day Percent
Wetland 7.35E+11 10.8
Pasture/Herbaceoug 1.96E+11 2.9
Forest 1.51E+12 221
Urban 4.17E+12 61.1
NCDOT 2.19E+11 3.2
Total 6.83E+12 100




Table 3.2.2: Resulting Fecal Coliform Accumulation Rates from Dubling Creek

Land use Loading Loading
Counts/day Percent
Wetland 2.62E+12 68.4
Pasture/Herbaceous 5.85E+10 1.5
Forest 9.42E+11 24.6
Urban 2.10E+11 5.5
NCDOT NA 0.0
Total 3.83E+12 100




Table 3.2.3: Resulting Fecal Coliform Accumulation Rates from Hills Bay Embayment

Land use Loading Loading

Counts/day Percent
Wetland 3.21E+10 5.6
Pasture/Herbaceous 1.74E+11 30.2
Forest 9.81E+10 17.0
Urban 1.90E+11 33.0
NCDOT 8.15E+10 14.2
Total 5.76E+11 100




Watershed Model
G

LSPC (Loading Simulation Program C++)

Simulation model that is hydrologically driven.
Pollutants accumulate on ground surface and are
washed off during rainfall events.

Accumulation rates are determined by the source
assessment and land cover.

Simulate surface and sub-surface drainage.



Tidal Prism Model
G

Simulates fecal coliform in small coastal embayments that
are influenced by both tide and surface runoff

Water transported into the embayment completely mixes
(at high tide) and a portion of the pollutant in the
embayment is flushed out on ebb tide

Time step is a full tidal cycle
Assume a fecal coliform decay rate (T, salinity, solar rad)

Has been applied in Virginia and in North Carolina (Jarrett
Bay for TMDL development).
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Figure 3.2.7: Comparison of 9® Percentile of fecal coliform from model simulation and observations (Dubling Creek)
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Figure 3.2.8: 90" Percentile of fecal coliform from model simulation (Boathouse Creek).
Note: Sampling began at this station in January 2004 so 30 samples on which to base Observédg@dcentile had not yet been collected.
90" percentile based on 27 samples was 119 in October 2007.



Hills Bay Embayment 90th Percentile (B2, Current)
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Figure 3.2.9: Comparison of 9® Percentile of fecal coliform from model simulation and observations (Hills Bay Embayment)



Table 3.2.4: Existing Load and TMDL By Watershed

Reduction
Waterbody Pollutant Existing WLA LA MOS? Required? TMDL
Boathouse Creek - | Fecal coliform | ¢ 1251011 | 9913109 | 1.759101 | 2.41310% 66% 2.099 1011
(20-31) (counts/day)
Dubling Creek - Fecal coliform 31011 31011 2100 0 31011
(20-30) (counts/day) 1.77310 0.00 1.53310 5.00310 11% 1.58310
White Oak River i Fecal coliform
3 10 3 8 3 10 3 9 0, 3 10
(20-(18)c4) (counts/day) 2.88310 6.602 10 1.24310 1.44310 50% 1.45810
Notes: WLA = wasteload allocation, LA = load allocation, MOS = margin of safety
1 Margin of safety (MOS) equivalent 11.6 percent of the target concentration in all

embayments. Used a target of 38 instead of 43. MOS load in table represents the
difference between total loading using those targets.

2 The reduction required in this table includes the margin of safety. The actual reduction
required should not count the margin of safety; the overall reductions required would be
70%, 14%, and 55%, respectively.



Table E.5: Existing Fecal Coliform Loading

NCDOT
Reduction NPS Reduction
Waterbody TMDL WLA Required LA Required
Boathouse Creek
2.093 10 9.91310° 72% 1.75%8101 2%
Dubling Creek
1.583 1011 0.00 0% 153310 14%
Hills Bay embayment
1.45310%0 6.603 108 60% 1.2431010 57%

Notes: WLA = wasteload allocation for point source (NCDOT), LA = load allocation for nonpoint sources.
The margin of safety is not shown but is the difference between the TMDL and the WLA + LA.



Watershed Implementation Plans
-

., Foll ow EPAOGOGs Nine Key |

. Based on TMDLs and source assessment

. Prescribe specific BMPs at specific locations
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