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Monitoring and Monitoring and 
Assessment:Assessment:

Tools of AdaptiveTools of AdaptiveTools of Adaptive Tools of Adaptive 
ManagementManagement

Susan Libes, Ph.D.Susan Libes, Ph.D.
Waccamaw Watershed AcademyWaccamaw Watershed Academy
Burroughs & Chapin Center for Burroughs & Chapin Center for 

Marine & Wetland StudiesMarine & Wetland Studies
Coastal Carolina UniversityCoastal Carolina University

From Strategic Plan (April 2005)From Strategic Plan (April 2005)

Implement a countyImplement a county--wide water quality wide water quality 
monitoring programmonitoring program
Implement an improved beach water quality Implement an improved beach water quality 
programprogram
Develop an alliance with the Riverkeeper to Develop an alliance with the Riverkeeper to 
monitor dischargesmonitor discharges
Develop a Waccamaw River management Develop a Waccamaw River management 
plan as a priority basinplan as a priority basin

Why Monitor?Why Monitor?
Monitoring provides the gold standard for Monitoring provides the gold standard for 
assessing successassessing success

Demonstrate that your pollutant reductions Demonstrate that your pollutant reductions 
resulted in lower pollutant levels resulted in lower pollutant levels 

Troubleshoot management actions thatTroubleshoot management actions thatTroubleshoot management actions that Troubleshoot management actions that 
aren’t workingaren’t working

Adaptive ManagementAdaptive Management

Enable predictionsEnable predictions
What if scenariosWhat if scenarios
Justify selection of future management actionsJustify selection of future management actions

MonitoringMonitoring
Monitoring is not strictly required Monitoring is not strictly required 

Local solutions to local problemsLocal solutions to local problems
First cut at IDDE by visual screenFirst cut at IDDE by visual screen

You can’t monitor everything, all the time, You can’t monitor everything, all the time, 
everywhere.everywhere.everywhere.everywhere.

Develop prioritized monitoring planDevelop prioritized monitoring plan
Target highest priority issues Target highest priority issues 

303(d) listed sites303(d) listed sites
IDDE hot spotsIDDE hot spots
Other important use impairments: surf swimmingOther important use impairments: surf swimming

Partnering for a watershed approachPartnering for a watershed approach
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742,108 acres

About 20 sites

Sampled monthlySampled monthly

One to two year lag 
on Storet

No biotic sampling

Pee Dee

Sampled Report

1993 1997

1998 2000

2003 200?

2008 +2010

Watershed ApproachWatershed Approach

SC DHEC Ambient Water Quality StrategySC DHEC Ambient Water Quality Strategy
Next Step: Watershed Management PlansNext Step: Watershed Management Plans

Cover main stem and tributariesCover main stem and tributaries
Ecosystem HealthEcosystem HealthEcosystem HealthEcosystem Health

Chemical IntegrityChemical Integrity
Biological IntegrityBiological Integrity
Physical IntegrityPhysical Integrity

New “WatershedNew “Watershed--based NPDES Permitting” based NPDES Permitting” 
Don’t wait until you’re on the 303(d) list Don’t wait until you’re on the 303(d) list 

to prepare a TMDLto prepare a TMDL

Monitoring StrategiesMonitoring Strategies

Rapid Survey Rapid Survey 
Techniques Techniques 
Grab samplingGrab sampling

Complexity

& CostGrab sampling Grab sampling 
InIn--situ sensing situ sensing 

& Cost
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StrategiesStrategies
Rapid Survey Rapid Survey 
Techniques Techniques 
Grab sampling Grab sampling 
InIn situ sensingsitu sensing

Complexity

& CostInIn--situ sensing situ sensing 
ModelingModeling

Enable prediction Enable prediction 
Useful management Useful management 
tooltool

& Cost
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DATA AVAILABLE ONLINE 
at 

http://waterdata.usgs.gov

Tropical Storm Tammy >8” rain

5 to 10 tons in 
24 hr after 1”



12/19/2007

5

Where to get muscle powerWhere to get muscle power
Partnering with Government AgenciesPartnering with Government Agencies

USGSUSGS
SC DHECSC DHEC
SC DNRSC DNRSC DNRSC DNR
Waccamaw Regional Council of GovernmentsWaccamaw Regional Council of Governments

Partnering with Coastal Carolina UniversityPartnering with Coastal Carolina University
Partnering with other SMS4s in Myrtle Partnering with other SMS4s in Myrtle 
Beach UABeach UA
Volunteer MonitoringVolunteer Monitoring

Volunteer MonitoringVolunteer Monitoring

Coastal Carolina UniversityCoastal Carolina University
Waccamaw RiverkeeperWaccamaw Riverkeeper
City of ConwayCity of ConwayCity of ConwayCity of Conway
Georgetown and Horry CountiesGeorgetown and Horry Counties

Sierra ClubSierra Club
SurfriderSurfrider

Volunteer MonitoringVolunteer Monitoring

Supported by EPA and SC DHECSupported by EPA and SC DHEC
WaterwatchWaterwatch

Minimum measuresMinimum measures
Public educationPublic education
Public involvementPublic involvement
Illicit Discharge Detection and EliminationIllicit Discharge Detection and Elimination

Other BenefitsOther Benefits
CrossCross--generational activitygenerational activity
Engages students & their learning communitiesEngages students & their learning communities
Community buildingCommunity building
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