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Natural Resource Valuation

e The economic value of the salt marsh exceeds
$720 million, and includes the impact on real
estate values, restaurant sales, the value of

boating, channel navigability, and other tourism
activity. (Salvino and Wachsman 2013) [ICOASTAL CAROLINA

U NI V ERSITY

 98% of spot, 30% of flounder, and 23% snhapper
caught in SC.

e Most economically important shellfish producing
area along South Carolina’s northern coast
(oysters and clams).



Cultural identity - small fishing village with great local seafood
restaurants and a lifestyle that revolves around “da Creek”.



9 miles

2 miles

Murrells Inlet Estuary Murrells Inlet Watershed

Semidiurnal ~6300 acres land. ~3000 acres marsh/inlet.
1.5 m tidal range ~ 15 to 20 ft above MSL.
Euhaline 54 subwatersheds.



Diverse Stakeholder Group

Pushed by the volunteers
monitoring program

Administered by a local
Council of Governments

— CWA Section 208
Coordinator

Bi-county effort in an
unincorporated fishing
village

Other partners
— Earthworks, Inc.
— Coastal Carolina University

Strong community
organization
— Restaurant owners

— Potential EJ issue ‘ Most of the closed beds are state grounds.
Commercial beds are far from land and in good shape.



Galvanized by Expanding Closures

DHEC SHELLFISH
HARVESTING
CLASSIFICATIONS

Approved
Conditionally Approved
Prohibited
Restricted



Game Plan

My Vision Constraints

e Engage steering committee |[|* Not allowed to collect new
in hypothesis development data
— We did MST anyway

. :
Present options for — Geographic by volunteers

statistical tests and data

: C — Genotypic/chemical by CCU
visualization

e Whole planning effort had

» Happy stakeholders to be complete in 12 mo




Oyster Roast

July 4t Boat Parade

Overarching questions

e What is the ultimate source(s) and transport process(es)
leading to water quality impairments?

 Why are some sites attaining WQS and others not?
— Are some impaired locations more problematic than others?
— Where and why has the acreage of shellfish closures been

increasing?




Scientist Proposed
Data Analysis Strategies

Trends Drivers
e Temporal * Rain (yes)
— Mann Whitney U test

— Mann Kendall test for

. — Wet vs dry
trend by site

e Tides (yes)
— Mann Whitney U test
— High vs low tide

e Controlled for short
time scale rain

— Ad hoc regression o
e Salinity (yes)

. — Regression of binned
e Spatial data

e 3 daydry vs wet




Fecal Coliform concentrations versus time (1960 to present) at Site 04-01

Upper Iimit‘




Scientist goes wild nm

With Rain 0.0000 0.92

Without Rain 0.0000 1.21

Lowess (locally weighted scatterplot smoothing) fit of data -
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NE =no evidence for trend

TD =trend with and without rain adjustment
D =trend only with rain adjustment (dry)

T =trend without rain adjustment (wet)

FW = As salinity decreases, E. coli increases
SW = As salinity increases, E. coli increases
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But in the end......

2013 Shellfish Harvesting Classifications

155 acres -5%
Prohibited

736 acres — 24%
Restricted
2217 acres —71%
Approved

Watershed-based Plan Goal

Over a 20-year period,
achieve a target of 80% of all
SC DHEC designated shellfish
acres, excluding marina
boundary areas which are
administratively designated
as Prohibited, as an
Approved or Conditionally
Approved classification.




What we learned

Data

Outcomes

Stakeholders was highly worried
about messaging.

— Impacts to local restaurants and
property values

Fancy statistics were suspect
— Voodoo magic.
— Use probabilities
— Can’t be relayed in sound bites.

Even the regulatory data and
determinations were suspect

Shellfish program data are not
ambient WQ monitoring data.
Strictly for closure decisions.

Everyone likes maps, so GIS
products were most valued

Stepped away from TMDL

— 9% increase in open beds vs
80% load reduction.

Hydrologic restoration
— Add perviousness (LID)
— Modify stormwater ditching
— Dredge the creek?

Establish spawning sanctuary
— Reefs remove FIB & sediment
— Keep local shells local

— Poor WQ can be a tool to
prevent over harvesting

Get more rain data
— Cocorahs

More microbial source tracking




Questions?







Ongoing source tracking studies

 Genotypic markers and

chemical tracers

— North end (Horry County)
— South end (Georgetown Co)

* Volunteer monitoring

— Boat House Run @
— Harrelson Seafood O
— Bike Bridge

— Huntington Beach State Park




Shellfish Water Quality Standard

Fecal coliform (MPN/ 100 mL)

Approved

Geometric Mean <14
or
Estimated 90th Percentile <43

e Geometric mean shows central tendency of the data.

e Est. 90 percentile focuses on the high values.

— Why? If 10% of the data are exceeding the est. 90" percentile WQS, this poses a
health risk.

— But - “est.” 90t percentile “adjusts” for skew from outliers.

— Nevertheless - A few high values can cause the contraventions as compared to
the 90th percentile.

e Bottomline - The 90t percentile WQS is more frequently contravened.










Geometric Mean Trends by Monitoring Site
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Geomean
time trends
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