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Figure 3: Figure 3 shows the percent saturation of oxygen for the swash and corresponding ocean sites.
Percent saturation of oxygen differs from a dissolved oxygen reading in that it i the effect of
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Eutrophication is a widespread problem. Various government agencies in the United

he degree of pollution.

States have proposed several sets of criteria for diagnosi
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vidence for the presence of a algal bloom.
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Sampling Strategy
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+ Analytes tested included:
o BecE ) Figure 1: Figure | shows the results of the salinity analyses. An ANOVA (p= 1.08 x 10°%) demonsirates that the Figure 4: Figure 4 shows the pH values for the swashes and corresponding ocean sites. Freshwater systems do not
Dissolved Oxygen and Percent Saturation of Dissolved Oxygen salinity in the swash was lower than the surrounding occan salinity indicating the presence of a significant amount of ‘have the bicarbonate buffer system for pH as the ocean has. Therefore, changes in pH have the potential to cause.
Nitrate + Nitrite freshwater discharge. The few high values observed i the swash are probably the result of sample collection on a
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n the swash. The pH values are significantly lower in the swash. The pH values in the ocean north of

flooding tide. The salinity south of the swashes was significantly lower (p= 0.007) than the salinity north of the the swash correspond with the swash values, suggesting a northward flow of the longshore current

swashes suggesting that the longshore current carries swash water in a southerly direction
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A number of sites were sampled along the total length of the Grand Strand.
These included sites as far north as Litle River Inlet and as far south as
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Figure 2: Figure 2 shows the dissolved oxygen content for the swash and the two ocean sites. The mean DO in the

Figure 5 shows the alkalinity values for the swash and corresponding ocean sites. The alkalinity values
swash was higher than in the ocean, but this difference was not significant (p = 0.160). The higher DO’s in some of are ammfcamly lower between the swash sites and the oceanic sites. This is further indication of the lack of the
3 Ocean the swashes are most likely the result of algal growth associated with eutrophication. bicarbonate buffer system. The swash has lower alkalinity values because there is not the same amount of buffer
* Singleton et fisbes 18U aperaatriind B o snosiaing e Biebroxyions ford ByAlgAlblodis Sacksipatcs in the freshwater. Two of the swash sites appear to be alkalinity sensitive. The ocean sites indicate northward
Lakes £ & b7 i flow of the longshore current.
are undersaturated, suggesting removal of oxygen. This removal may be from acrobic respiration from the
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Figure 6: Figure 6 shows the nitrate
values for most of the swashes fall into the medium level of eutrophication status. Others fall into the
low level of eutrophication status. The ocean sites south of the swash correspond with the swash
values, indicating a southerly flow of the longshore current
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the swashes exceeded the

Figure 9: Figure 9 shows the values for total coliform bacteria in the swash and corresponding ocean. The
swash shows significantly elevated levels of bacteria as compared to the ocean (p = 8 x 10°2). Seven of
PA’s swimming water criteria of 200 colony forming units per 100 mL..
The lower values in the ocean are reflect the toxic effect of salt on the bacteria

pH and alkalinity (due to organic matter decay)
+ salinity (due to the influence of freshwater)

+The evidence for eutrophication includes:
Chlorophyll (low levels of cutrophication)
Nitrate + Nitrite (low levels of eutrophication)

Phosphate (medium levels of eutrophication)

Dissolved Oxygen (the supersaturated level of dissolved oxygen indicates an al

loom.)

« The majority of the analytes indicated a southerly flow of the longshore current. This is
important in predicting which area of the surf zone will be affected most by the outflow
from of the swashes.

“There was evidence of bacterial contamination suggesting that atleast some of the nutrient loading was associated with
feces.
Some sites exceeded the swimming standard of 126 CFU/100 mL for E. Coli AND the 200 CFU/100 mL standard for
fecal coliforms. (These are US EPA swimming water criteria). These sites include:

Deep Head Swash
Withers Swash
Ocean Lakes Swash

Elevated levels were observed in the swash AND the surf zone at these sites.
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Figure 7: Figure 7 shows the phosphate values for the swashes and corresponding ocean sites. All of
the swashes, except one, fall into the medium eutrophication level status. The ocean sites south of the
swash correspond with the swash values, indicating a southerly flow of the longshore current.

Chlorophyll (mg/m?)
Anova p =088

Surf Zone North of Swash during Ebbing Tide
Mean: 4.07 +0.89

Chia(ugll)
%,
%,
%,
o
s

Surf Zone South of Swash durina Ebbing Tide
03

Mean: 4.14 + 1.
~ 17
R
il 2
AWHHHHHHHH i
S S s @@ S
& & Sty
S F S
Upstream in Swash during Ebbing Tide
Mean: 8.90 + 11.22
5 ig' High
R
=
xHHm—r%

& & R ) » & S
e \° S s\\\saxrﬁﬁl@‘@ S
@,\“;&&”&&” A

Figure 8: Figure 8 shows the values for chlorophyll for the swashes and corresponding ocean
sites. Allthe swashes are either in the low or medium eutrophication level status. The ocean sites
o the south of the swash correspond with the swash values. This indicates that the longshore.
current in flowing in a southerly direction.
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Figure 10: Figure 10 shows the values for E. co i the swash and corresponding ocean stes. As in ﬁgm 9,
the ba el are higher n the swash as compared to the ocean (p = 0.001). Four of the sites exceeded
the US EPA’s swimming criteria®. E. coli bacteria are of special note because of its possible pa!lm;.cnlc
effect. The lower values in the ocean are reflect the toxic effect of salt on the bacteria. 1) a geometric mean
of
*The current critiera are: 1) 126 organisms/100 mi based on several samples collected during dry weather
conditions or 2) 235 organisms/100 mi for any single water sample. These limits correspond to approximatcly
§ gastrointestinal illnesses per 1000 swimmers. (Dufour, Alfred P. 1984. Health effects criteria for fres]
recreational waters. EPA-600/1-84-004, Office of Research and Development, USEPA, Washington, DC.)
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