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Outline

• Who are ‘we’?
• Why are we monitoring the Waccamaw 

and Pee Dee basins in Horry County?
• Where are we doing this?
• What are we monitoring?
• What are the results?



The “we” in monitoring

USGS
• Founded 1897 by 

Congress
• In 1927, created the 

Cooperative Program, to 
work with state agencies 
and their needs

• www.usgs.gov

Horry County 
Stormwater

• Addresses stormwater 
quality and quantity 
concerns

• protects health and safety 
of public and ecosystem 

• Initiated water monitoring 
program



The “we” in monitoring:

Costal Carolina U

• Dr. Susan Libes
• students

WaccamawVolunteers/ 
Riverkeeper

• 10 sites
• 5 teams
• Many of you in the 

audience today







���������	

���
��
	���������
������	��
��	�	����
� ���	�����������	

���
��
	���������
������	��
��	�	����
� ���	�����������	

���
��
	���������
������	��
��	�	����
� ���	�����������	

���
��
	���������
������	��
��	�	����
� ���	��
��
��	�
��������
����
�����	�
�	��	�����
���
��	�
��������
����
�����	�
�	��	�����
���
��	�
��������
����
�����	�
�	��	�����
���
��	�
��������
����
�����	�
�	��	�����
�
�����������
�	���	
�������������
����
����	����
	�� ��������������
�	���	
�������������
����
����	����
	�� ��������������
�	���	
�������������
����
����	����
	�� ��������������
�	���	
�������������
����
����	����
	�� ���
	���	��
��	������
��
	����	�����	��������
�
������� ��	�
�	���	��
��	������
��
	����	�����	��������
�
������� ��	�
�	���	��
��	������
��
	����	�����	��������
�
������� ��	�
�	���	��
��	������
��
	����	�����	��������
�
������� ��	�
�
�����
�������
	�������������

��������
�������
	�������������

��������
�������
	�������������

��������
�������
	�������������

���
����������

������������	���
����
����
�����	�
���� ��
�
	��������������

������������	���
����
����
�����	�
���� ��
�
	��������������

������������	���
����
����
�����	�
���� ��
�
	��������������

������������	���
����
����
�����	�
���� ��
�
	����
�
����������
����
����	�������
���
��	�
�����
���
� ������
�
�����

����
����������
����
����	�������
���
��	�
�����
���
� ������
�
�����

����
����������
����
����	�������
���
��	�
�����
���
� ������
�
�����

����
����������
����
����	�������
���
��	�
�����
���
� ������
�
�����

���
	
���������������
����
��
	����
��
	���	����	
���������������
����
��
	����
��
	���	����	
���������������
����
��
	����
��
	���	����	
���������������
����
��
	����
��
	���	����

 �
� �	�

�����!�

�	��"	���	��#$%%& �
� �	�

�����!�

�	��"	���	��#$%%& �
� �	�

�����!�

�	��"	���	��#$%%& �
� �	�

�����!�

�	��"	���	��#$%%&' '''%()%()%()%()



Benefits of “black water” 
ecosystems:

• The dark color is derived from plant tannins
• Black water was used by early sailing ships 

because the tannins and low pH would keep it 
potable during month-long journeys

• Used on land for drinking water before 
refrigeration

• Local lore describes its medicinal properties



Waccamaw Volunteers Sites



Measuring:

• Conductivity, TDS
• DO, % Saturation
• Temperature
• pH
• Ammonia-Nitrogen
• Turbidity



6 sites of real-time water-quality, water flow, and
discharge since 2005

Show data from 2 sites



Water-Quality and Flow Sensors

•Temperature
•pH
•Specific conductivity
•DO, % sat.
•ORP
•Turbidity

•Continuous record since
October 2005 for most, May 07

•Calibrated every 2 weeks

•Rainfall

•Also using “doppler effect” 
to measure flow, stage



“The Drought of ’07”
Lowered the Waccamaw River 
stage and flows in NC and SC:

•What happened to the water 
quality with decreased rainfall?

•Where is the water in the river 
coming from? (what were we 

sampling?)









Waccamaw River @ Longs
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Water Quality also affected:

Normal
• Low conductance
• Low pH
• Low DO 
• Moderate FNU
• Black water

’07 Drought
• High conductance
• High pH
• High DO
• Low FNU
• Clearer water



Waccamaw River @ Conway Marina
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Water Quality:

Normal
• Low conductance
• Low pH
• Low DO 
• Moderate FNU
• Black water

’07 Drought
• High conductance
• High pH
• High DO
• Low FNU
• Clearer water



What’s caused these 
changes?

Drought = less rainfall



Ground water or “Baseflow”

Rainfall/Runoff





The drought of ’07 showed us that the 
monitoring point is in surface-water 

column, but…
Surface water is derived from:
• Rainfall
• Runoff
• Ground-water discharge (baseflow)
• These different inputs can help explain long-

term seasonal differences in flow and WQ



http://sc.water.usgs.gov/


