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Onslow Water Quality Monitoring Program... 

In April, the Onslow Water Quality Monitoring Program (OWQMP) turned 
15!  That’s 15 years of samples collected every other week from 28 sur-
face water sites within Onslow County.  Water quality is highly variable.  
It is even more variable in coastal waters, because of salinity (salt con-
tent).  Long-term data is valuable, because it permits the observation of 
trends or changes from the norm that cannot be seen in short-term data. 

Parameters measured as part of the OWQMP include temperature, dis-
solved oxygen, and salinity.  Temperature is cyclic:  higher in the 
summer and lower in the winter.  The chart below shows the observed 
temperature at two locations, Mill Creek (SF7) and New River at Rhode-
stown Rd. (R4). 

Temperature, °Celsius 

 
Date 

The R4 site gets up to about 24°C, which is 75°F.  The SF7 site gets up to 
32°C, which is 90°F.  This is a great example of the impact of shade, or 
lack of shade, on a waterway.  Temperature is important, because warm 
water cannot hold as much oxygen as cold water.  Loss of shade and wa-
ter runoff from hot surfaces can harm aquatic organisms. 



Environmental Update July/August 2015 2 

Word Find:  Stormy Weather 

Word List: 

rainfall cleanup precipitation summer watch 

drought hazard tropical storm fall season 

flood coast hurricane wind baseflow 

warning debris preparation hail water 

erosion clouds storm surge rain  
 

p t h g u o r d e b r i s 
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u t a p a d h s l t r t a 
o o i w n a o l w s i i r 
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Speaking of oxygen … 

The dissolved oxygen content of water is doubly 
cyclic.  It has both a diurnal cycle, where the oxy-
gen goes up and down within a 24-hr period, and 
an annual cycle.  The diurnal cycle is influenced 
by daily temperature changes, and also by algal 
photosynthesis. 

Algae are very small, but large numbers can make 
the water look green.  They can have a big impact 
on oxygen content.  During the day they produce 
oxygen as a product of photosynthesis; at night, 
they respire and use the oxygen in the water.  
This can lead to a wide daily range in oxygen con-
tent.  It can also cause fish kills when the 
nighttime oxygen content drops too low.  Once 
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the sun rises, the algae begin photosynthesis and 
the oxygen content rises again.   

The OWQMP does not collect multiple samples 
from a site during a given day, so there are no 
graphs of the diurnal cycle.  It is known, however, 
that the cycling does occur.  There are times 
when a waterway is quite green and the daytime 
oxygen content is greater than 100% saturation 
(i.e., supersaturated).  Supersaturation can only 
occur when something - a pump, a waterfall, al-
gae - are adding oxygen to the water. 

The annual oxygen cycle is, as mentioned earlier, 
related to water temperature.  Cold water can 
hold more oxygen than warm water.  During the 
winter, the oxygen content increases (peaks); dur-
ing the summer, it decreases (valleys).  This 
annual cycling can be seen in the graphs below for 
Holland Mill Creek (SB6) and Grants Creek (SB8). 

Dissolved Oxygen, mg/L 

    Date 

The horizontal lines at 3 mg/L and 5 mg/L are 
reference lines.  In general, fish and other aquatic 
organisms do better when the oxygen content is 
above 5 mg/L.  Depending on species, they may 
be quite stressed when the oxygen content gets 
below 3 mg/L.  From the graphs above, it is easy 
to see which waterway has less extreme annual 
swings in oxygen and also maintains a higher oxy-

gen content during the summer months – Holland 
Mill Creek.  Neither site is prone to significant al-
gal blooms. 

And then there is salinity … 

Unlike inland counties, Onslow’s waterways are 
influenced by the ocean.  The salt content, or sa-
linity, of the waterways is not constant; it varies 
with tides, heavy rain, and drought.  Salinity is 
measured in parts per thousand (ppt). 

• Fresh water:  0-0.5 ppt 
• Brackish water:  0.5-30 ppt 
• Saline water:  30-50 ppt 
• Brine water:  50+ ppt 

The New River, from Jacksonville to the Atlantic, 
is a brackish estuary.  By definition, an estuary is 
where freshwater meets and mixes with saltwa-
ter.  Saltwater is more dense than freshwater; 
therefore, during normal water flows, the saltwa-

ter exists as a “wedge” beneath 
the freshwater (see figure below). 

During a drought, the reduction in 
freshwater outflow enables salt-
water to move further upstream 
than usual.  At such times, salt 
dependent species are also ob-
served further upstream.  In prior 
droughts, there have been por-
poise sightings near Jacksonville.  
Conversely, wet years may cause 
salt dependent species to remain 
closer to the Intracoastal Water-
way and ocean inlets.  Freshwater 
runoff from a heavy rain during a 
drought and saltwater storm surge 
from a hurricane can cause a rapid 
change in salinity.  Such events 

have resulted in documented fish kills. 

Estuary:  a freshwater/saltwater mixing zone 

 



Environmental Update July/August 2015 4 

The graphs below show the salinity concentrations 
at two sites near Swansboro:  Willis Landing (SB2) 
and Halls Creek (SB5).  The Willis Landing location 
generally has very brackish to saline water (20-35 
ppt); however, the salinity drops during wet peri-
ods.  Occasionally, it can even reach freshwater 
concentrations. 

The Halls Creek site is generally fresh, except dur-
ing times of drought.  In 2002, the site reached 
saline concentrations.  More typically, dry periods 
will cause it to turn brackish.  According to these 
two waterways, they had quite a bit of freshwater 
flow from July 2012 through June 2014. 

Salinity, ppt 

         Date 

Rain Barrels … 

Rain barrels are still available at the Onslow Coun-
ty Extension office Monday-Friday from 8 am to 5 
pm and at the Saturday Farmers’ Market.  If you 
have any questions, contact us at (910) 455-5873. 

Order form: 
http://onslow.ces.ncsu.edu/wp-
content/uploads/2014/12/Rainbarrels2015-flyer-
LH.pdf 

Once you collect the rainwater, you can use it for 
a variety of purposes.  For example:  filling your 
dog’s water bowl, washing your car, and watering 
your plants or rain garden.  How much water can 

you collect from your roof?  Well, 
a 1-inch rain on 100-ft2 of roof 
can provide 62 gallons of water! 

Don’t forget … 

Help save paper, postage, and 
your tax dollars!  This newsletter 
and the annual reader survey are 
available online at: 

http://onslow.ces.ncsu.edu/conten
t/Envedarchive 

Please complete the online sur-
vey!  The information is very 
important.  Suggestions you make 
are used to make this a better 
newsletter. 
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