Hyoxia in the nearshore coastal waters

of South Carolina along the Grand Strand
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Cooperative Research

Why Apache Pier? A Bcisiodicen

South Carolina Department of Natural Resources I

e Low DO constrained to water
depths of 5to 10 m

e Site of Low DO in 2004

* Fishing resource
— SC DNR Fishing Coop
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 Some data from mid depths at
Springmaid pier at south end
— Aug 06 thru Dec 07

— http://nautilus.baruch.sc.edu/CSV/S|
ringmaid DO/
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http://nautilus.baruch.sc.edu/CSV/Springmaid_DO/
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Long Bay
*~100 km to the shelf break
* Large, shallow shelf

* Rivers: Winyah Bay and Cape Fear

* Tidal inlets (Murrells and Little River)
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Dataset

 Time Scales (n=4Yy)
— Seasonal
— Diel
— Interannual s : p—
* Anoxia in 2009

e Spatial Scales
— Apache

e Surface water
* Deep water

— Other piers
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Apache Pier Low DO Event : June - July 2006
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Rain in late summer 2008 Min DO = 1.4 ppm
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Two Hypoxic Events
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Commonalities: Spring Tide, Frontal conditions (temperature stratification)



August Event - Anoxia
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Sloshing with the tides. Note low surface DO
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Apache Pier Time Series
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Apache Pier Time Series
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Low DO Events
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Low DO extends no more than 2 km offshore
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Blobs versus ribbons

Pollen in Apr 2010
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Hypoxic conditions geographically
widespread but patchy in time and space

Bottom
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Example of instrusion of marine water

coincident with low do

— Tide (m) - Bottom Temp (C) = Surface Temp (C) -~ Bottom Salinity (psu) - Surface Salinity (psu) = Bottom DO (mg/L)

Surface DO (mg/L)

e

26

A

24

: . s
N/ u,..g:z\'_/ "
i1 | |

22

20

,,,,,

18

16

14

12

10

aYas

%

N\

/NS

AN

X 7N

¥

AN

8
= B »ww‘“\m

s

4

e

ool

Ny

/|

2

L.

o

,.L»rr‘ff"\jn\\ l-pH
Y

: ‘Mbdmmw

[T

_Ju\,/“"

w7

0

\w\
\ \“{\u

f
6/19/2010

6/20/2010

6/21/2010

6/22/2010

6/23/2010

6/24/2010

6/25/2010

6/26/2010

6/27/2010

1
6/28/2010

36.0

35.8

354

352

35.0

3438

346

342

340

338

336

334

332

33.0



Conclusions

o

Lots of temporal variability BeaCh pl'OjQCtS tO qo i
across multiple scales on hlatus for summer

Terrestrial influences
— Rain
Marine influences
— Low temp, high salinity water
intrusions

Tidal influences

The drainage outfall construction adds an industrial touch t~**
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September Event
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Hardly any Surface to Bottom difference in %DO in June 2009
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Stormwater Pipes on the Beach Face



Tidal creeks (n = 14)
aka “Swashes”

White Point Swash



Map Features

— Open Channels

Drain Pipes

White Point Swash Ditches

[:l Hydrologic Units
Stormwater outfalls i




