
Square One
Monitoring Program Development 

for the City of Palm Coast

James Riddle, PE
Vice President
Woolpert Inc.

FSA Annual Conference
June 25, 2021



Square One – Monitoring Program Development for City of Palm Coast

City of Palm Coast
• Incorporated 1999
• Located in Flagler County
• 96 square miles
• Approximately 90k residents
• Phase 2 MS4
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Monitoring Program
Development

• Issued RFP in April 2020
• City had not previously collected 

water quality data
• ETM/Woolpert team selected
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City Objectives

o Describe surface water quality conditions in the City
o Identify long term trends in surface water quality
o Monitor achievement of established Surface Water Quality Standards
o Identify and prioritize high quality and degraded surface waters
o Calculate annual nutrient and select metal loads and track progress 

toward achieving Total Maximum Daily Load (TMDL) targets, and
o Evaluate the overall success of the City’s water quality management 

efforts
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Project Tasks

• Develop Monitoring Strategy
• Perform Field Inspections/Site Selection
• Develop Monitoring Plan
• Station Installation
• Data Collection
• Develop GIS Application
• Conduct BMP Evaluation
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“…we have a strategy”
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Benefits
• Provides direction and focus
• Demonstrates alignment with mission and council goals
• Allows for budgeting and management of limited resources
• Justifies program priorities
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Monitoring Strategy
• Assess Regulatory Requirements
• Review Historical Data
• Evaluation Canal System SCADA Network
• Perform Risk-Based GIS Analysis
• Develop Summary Matrix
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Watershed Scale
• Strategy provides planning-level 

guidance/focus
• Considered WBIDs, SJRWMD, and 

local sub-watershed coverage
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Regulatory Requirements

*City has negligible overlap into watersheds with TMDLs or BMAPs
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Historical Data Review

• Limited data was 
available from FDEP, 
SJRWMD, and 
Lakewatch

• Summarized data 
for four watersheds
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Priorities by Watershed
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Canal Network
• Eighteen (18) stations located on fresh and saltwater canals; 

includes Mission managed SCADA systems
• Many include actuators for remote flood control and irrigation
• Additional stage gages located across City
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Water Quality Risks/Consequences
• Criticality-based analysis (asset management approach)
• GIS centric using available data only
• Consider human health and recreational impacts
• Risks include sources outside of City’s control



Available Data Sources

o Aging Sanitary Sewer
o Septic Tanks
o Wastewater Effluent
o Brownfields
o Zoning   

o Palm Coast Parks
o Lower St. Johns BMAP
o Pellicer Creek TMDL
o Impaired Waters

Risks Consequences
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Additional Considerations
• Portion of each watershed within City limits
• Existing stream gages operated by other parties 
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Watershed Tiers
• Developed summaries for each watershed
• Identified 7 high priority watersheds; selected 4 for initial field 

inspection/evaluation
• Additional watersheds noted for future consideration



Square One – Monitoring Program Development for City of Palm Coast

Monitoring Plan
• General data collection

– Continuous monitoring
– Discrete sampling

• Data management
• Site selection within each priority watershed
• Site-specific sensor/systems recommendations
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Graham Swamp
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Graham Swamp
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Example Recommendations
• Install 4-inch PVC well to the upstream face of the broad-crested weir at the outlet of Big Mulberry Creek 
• Install a Mission or Campbell DCP, depending on City’s decision for long-term DCP provider
• Establish radio communication between the Big Mulberry Creek station and the City Canal station
• Install YSI EXO 2 sonde for continuous/real-time data collection

– pH
– DO
– Conductivity
– Temperature

• Install a Hydrological Services TB-4 tipping bucket rainfall gage
• Integrate the rainfall gage and YSI EXO 2 sonde into the existing Mission DCP or prospective Campbell DCP
• Collect seasonal high flow and low flow grab samples
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Take Aways
• Do your homework
• Leverage available data from 

other entities
• Obtain buy-in from 

management
• Document and implement a 

well-conceived strategy
• Phasing has its benefits
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Questions?

James Riddle, PE
803.214.5920
james.riddle@woolpert.com
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