
Using the online database 
to visualize spatial and 
temporal water quality 
trends

Use flood results to illustrate the 
new features



http://www.coastal.edu/wwa/

http://www.coastal.edu/wwa/


Website Upgrades

Site-specific percentiles in stats summary table
• Use in boxplots

Boxplots (plus old bar graphs)

Time trend graphs 
• Show multiple sites (toggle)
• Show multiple parameters (toggle)

Rain trend graphs 
• Show cumulative & daily rain

Behind the scene
• Data entry tool
• User management tool for tracking retraining



Highlights
Drought -> Big Flood

• The usual: low conductivity, oxygen 
and pH 

• VM monitoring during the flood.

• Fecal bacteria and turbidity: First 
dilution. Big burst of fecal bacteria 
during first week of November after 
another 4” rain. 

Provisional reporting to support 
illicit discharge detection and 
eliminations

• Two examples – turbidity in Sterritt 
Swamp and at Hagley





Historic Crests
(1) 17.94 ft on 09/22/1999
(2) 15.17 ft on 10/06/2015
(3) 14.95 ft on 09/15/1996
(4) 14.87 ft on 08/23/1981
(5) 14.87 ft on 02/08/1998
(6) 14.86 ft on 10/10/2015
(7) 14.49 ft on 10/25/1999
(8) 14.40 ft on 03/26/1983
(9) 13.94 ft on 07/06/1961
(10) 13.82 ft on 09/29/1955

Low Water Records for 
Waccamaw River at Longs
(1) 0.10 ft on 07/23/2011
(2) 0.39 ft on 07/21/2002
(3) 0.46 ft on 09/24/2010
(4) 0.55 ft on 10/16/2007
(5) 0.65 ft on 08/22/2007
(6) 0.67 ft on 08/10/2007
(7) 0.72 ft on 09/22/2009
(8) 0.75 ft on 06/20/2008
(9) 1.27 ft on 07/27/2010
(10) 1.30 ft on 10/04/2009

Since 2006



Site Samplings
Measurements 

per sampling 

Total 

independent 
Maple Street 93 11 1,023 

Canal Cove 93 11 1,023 

Big Creek 93 11 1,023 

LAWA Dam 93 11 1,023 

Babson’s Lndg 60 11 660 

Pireway 60 11 660 

Hwy 9 226 11 2,486 

Reaves Ferry 217 11 2,387 

Murrells Lndg 1670 17 28,390 

Conway 226 11 2,486 

Pitch Landing 226 11 2,486 

Peachtree 189 11 2,079 

Enterprise 224 11 2,464 

Bucksport 227 11 2,497 

Wachesaw 228 11 2,508 

Hagley 224 11 2,464 

Sampit 220 11 2,420 

Total = 58,079

DATA PRODUCTION 
FROM 10 YEARS



Dissolved salts

Low levels are measured as “Conductivity” 
or “TDS”.

High levels are measured as “Salinity”.

We use this as a water source tracer.
Groundwater has high salt levels
Rain water has very low salt levels
Polluted runoff can have high levels.



Buck 
Creek

Crabtree 
Canal

Seawater intrusion







• Climate change will be 
accompanied by an 
increased frequency of 
extreme events.

• We can’t predict the 
future from our 
historical past.

• An uncertain future is a  
challenge for water 
resource planners.



Kudo’s to flood and rain sampling

• VM newsletter article – national
• Went one better after Joaquin
• Important because of questions about high bacteria 

levels
• Flooding of septic systems
• Would this impact the main stem given high dilution?
• Series of news articles
• Initial dilution from first flood followed by burst of fecal 

bacteria in early November.
• Second set of flooding is near record at Hagley



http://acwi.gov/monitoring/vm/publications/newsletters/VM_News_Issue3_Mar2013.pdf

http://acwi.gov/monitoring/vm/publications/newsletters/VM_News_Issue3_Mar2013.pdf




Hwy 9 on 10/6/15



Special thanks to the 

observers who reached the 

milestone of reporting for  

five years! 

111 observers in 2008-2013 

40 observers in 2009-2014 

314 total active observers



Start of Hurricane Joaquin



National Weather Service Public 
Information Statement: 

The following are unofficial 
observations of total rainfall 
between 12 AM on Friday October 
2nd and 8 AM on Monday Oct 5.







Hwy 9 
10/08/15 from 
Kelly



Murrells 
Landing 
10/8/16



Sterritt Swamp 

From Grace… 
The water was 
algae free and 
all the litter 
that had been 
building up was 
flushed away.  
Oh, that's 
right….there is 
no "away".  



Conway waterfront







From Dave 
Fuss 
10/08/15

Horry 
County 
Admin 
Bldg



Pitch 
Landing –
10/26/15

From 
Emma….
Still cant get 
to the dock 
but can 
drive all the 
way down to 
the site.



Peachtree 
Landing –



Team 4
Archie
Eric
Eliot
Mark
Don

Alternate 
sampling 
strategy on 
10/14/15





We completed our testing from the Pontoon Boat about 

12:30. No problems, testing went very well. Susan hit the 

nail on the head, all test were low, just about the levels you 

suspected. 

… there is much trash in the river although not as much 

large stuff as I expected ….

The influence of the Pee Dee river water coming through 

Bull Creek was amazing! Above Bull Creek, the water was 

flat, almost glassy with little or no wind. As soon as we 

passed Bull Creek on the way back down, the boat was 

moved all around by the eddies all over the river. We could 

see the effect heading up stream, but it was really awesome 

coming back down. 

,,, We did see some fish mouth breathing near Peachtree. 

As I remember from my testing 40 years ago, when the DO 

drops below 2.0 mg/L, fish start having trouble. It was a 

interesting day. 

Archie Biggs





10/28/15
From Emma

King tide at 
East Bay 
Landing, 
Sampit 
sampling site 
yesterday 
morning.  



More high 
water in 
January 2016



From: eliotjohnson@earthlink.net

To: WAB3@aol.com

Sent: 1/11/2016 3:44:08 P.M. Eastern Standard Time

Subj: Status of WW, Ent & PT Landing

Archie,

I went out and toured our testing sites early this 

afternoon. Unbelievable!!! Enterprise is OK and the parking 

lot is not flooded. However, look at the attached photos of PT 

landing! WW, as you stated, is still completely flooded. WW, 

we can walk down the boat walkways and do our testing off the 

fuel dock. Enterprise is no problem. PT is a problem.

1/11/16 
Peachtree 
Landing

mailto:eliotjohnson@earthlink.net
mailto:WAB3@aol.com






1/7/26



MAX

MEAN

MIN

Higher 
than 
Floyd?



From: Erbland, John [mailto:jerbland@usgs.gov] 
Sent: Thursday, January 07, 2016 5:45 AM
Subject: Re: High water at Hagley?

…My theory is that this flood event has lasted much longer and includes 
flooding on the Black River as well.. Floyd was somewhat contained in the 
Waccamaw basin. The Pee Dee's and Waccamaw have stayed high for 3+ 
months now. Floyd and other flood events came and went fairly quickly. 

…. I did some digging and in our archives we have data before it was real 
time..e.g punch recorders. I found two historical peaks that were higher than 
this past October. Around March 10, 1989 a nor'easter blew for several days and 
the peak on Mar. 10 was 21.75 ft (highest ever). The peak for Hugo was 21.47 ft
(Sep. 22, 1989). So to be factual, this October peak is the 3rd highest ever..but is 
the only peak associated with flooding. The peak from Floyd was 18.62 ft on 
Sep. 29, 1999 and the peak from Fran was 18.17 ft in Sep. 1996.



Conway Waterfront

2014

Pee Dee @ Hwy 701

2015

USGS 
Gage 
Heights





Usual seasonal cycle of low DO in summer, rising in winter.  DO pretty high this past summer – we had a bit of drought.  
Interrupted this winter due to flood and unusually high temperatures



We should be at about 90% saturation by now.



Ave since 1999 = 88.5

70.0

Percent Saturation of Oxygen at Murrells Landing



Around 4” 
rain fell on 
11/3/15.  We 
sampled on 
11/4/15.



Sterritt Swamp on 10/4/15

Turbid 
waters



High turbidity after first Nov sampling event.



ML record shows this occurred over a number of days.  Driven by rain as shown in next slide





HG generally has higher turbidity due to influence of Pee Dee, but we’ve been seeing issues above DHEC standards.  Report from 
Emma later





Scale change
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What about those percentiles?

We update them annually

Use on the long term (box plots)

Use in the field

Use in provisional reports
• Also compare to regulatory water quality standards









Is this the source?





Why we need to keep at it.







http://www.myrtlebeachonline.com/news/local/article4
8614285.html

http://www.myrtlebeachonline.com/news/local/article48614285.html

