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Pollution Control
• In-house laboratory

• National Environmental Laboratory Accreditation 
Conference certified for over 75 drinking water 
and environmental water analytes.

• National Environmental Field Activities 
Program certified sampling program

• 1st government agency in Florida to receive 
certification

• Follow FDEP Standard Operating Procedures

• Over 20 years of sampling and analysis
• Sample and analyze for internal and external 

clients
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Sampling Programs – Pollution Control
• Surface Water Trend Network 

• 54 Sites Monthly
• 1998-present

• Lake Trafford
• 3 Sites Monthly
• 1996-present

• Groundwater Trend Network
• 51 Sites Wet/Dry Season Sampling
• 2006-present

• Lely Area Stormwater Improvement Project (LASIP)
• 11 sites monthly
• 2009-present

• Sediment monitoring every 5 years
• Primary/Secondary drinking water contaminants in private wells every 5 years
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Sampling Programs –External Clients
• Big Cypress Basin—sample and analysis

• 22 surface water sites Oct, Dec, Feb, 
April, May, June, July, Aug, Sept

• Cost share on groundwater trend
• City of Naples—laboratory analysis only

• 13 sites Monthly
• 9 Sites in Naples Bay
• 4 Sites in Moorings Bay

• City of Marco—sample and analysis
• 14 sites monthly

• Pelican Bay—sample and analysis
• 16 sites monthly 

• 9 in Clam Bay
• 7 along the berm

• 30 sites quarterly for stormwater
• Collier County Coastal Zone 

Management—sample and analysis
• 9 sites monthly
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Surface 
Water Sites

• Pollution Control 
sites

• Ambient 
conditions

• Long-term trend
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Surface Water Parameters
Surface Water Trend Monitoring
Dissolved Oxygen Total Organic Carbon
Temperature Total phosphorus

pH Total suspended solids 
(TSS) 

Specific Conductance Turbidity
Salinity Arsenic
Secchi depth Cadmium
Ammonia Calcium
Biochemical Oxygen 
Demand Chloride
Chlorophyll-a Chromium
Color Copper
E. Coli or Enterococcus Hardness
Nitrate (NO3) Iron
Nitrite (NO2) Lead
Orthophosphate (P) Magnesium
Phaeophytin Sulfate
Total Kjeldahl Nitrogen 
(TKN) Zinc

Lake Trafford Monitoring
Dissolved oxygen
Temperature
pH
Specific conductivity
Alkalinity
Ammonia
Biochemical Oxygen Demand
Chlorophyll-a
Color
Nitrate
Nitrite
Ortho-phosphate
Phæophytin
Silica
Total Kjeldahl Nitrogen
Total phosphorus
Total suspended solids 6



Groundwater 
Monitoring

Ground Water Parameters
Temperature Manganese
pH Nickel
Specific 
conductance Nitrate
Dissolved Oxygen Nitrate/Nitrite (NOX)
Depth to water level Nitrite (N)
Alkalinity Orthophosphate (P)
Ammonia Potassium
Arsenic Selenium
Barium Silver
Bicarbonate Sodium
Cadmium Strontium
Calcium Sulfate
Chloride Sulfide
Chromium Total coliform
Copper Total dissolved solids (TDS)
Fecal coliform Total Kjeldahl Nitrogen (TKN)
Fluoride Total phosphorus
Hardness Total suspended solids (TSS)
Iron Turbidity
Lead Zinc
Magnesium
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What Happens To The Data?
• Data are uploaded to FDEP’s 

Watershed Information Network 
(WIN) Database

• WIN replaced STORET 
• FDEP assesses data every 5 

years to determine if waters are 
meeting water quality standards

• Verified List of Impaired Waters was 
released October 2, 2019

• Trend Analysis every 5 years
• Last done in 2015

Select sites, 
collect data, 

upload to 
WIN

Assess 
Data and 

Verify 
Impaired 
Waters

TMDL is 
developed

BMAP is 
developed

Implement 
BMAP
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Changes Since 2012 Assessment
• New Dissolved Oxygen Criteria

• Based on % saturation rather than mg/L
• New Bacteria Criteria

• E. Coli—fresh water
• Enterococcus—marine water
• Fecal coliform is only being used to support 

shellfish harvesting regulations
• New Numeric Nutrient Criteria

• Estuaries and Lake Trafford ONLY
• Canals still don’t have numeric nutrient criteria
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2012 Impairments
• 19 Waterbodies
• 28 Impairments

2019 Impairments
• 21 Waterbodies
• 48 Impairments

Same impairment parameters
• Dissolved oxygen
• Nutrients
• Bacteria
• Copper
• Iron
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Nutrient 
Impaired

Nutrients
• Chlorophyll-a
• Total Nitrogen
• Total Phosphorus

Estuaries have numeric 
nutrient criteria—except 
Clam Bay

Canals have only a 
narrative nutrient 
standard
• cause no imbalance of 

flora or fauna
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Nutrient 
Impaired

Chlorophyll-a
• Cocohatchee River
• Gordon River (Marine 

Segment)
• Lake Trafford
• Naples Bay (Coastal 

Segment)
• Ten Thousand Islands
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Nutrient 
Impaired

Total Nitrogen 
• Cocohatchee River
• Gordon River (Marine 

Segment)
• Gulf of Mexico (Collier County 

Marco Island)
• Gulf of Mexico (Collier County 

Rookery Bay-Naples)
• Lake Trafford
• Marco Island
• Marco Island (South Segment)
• Rookery Bay (Coastal 

Segment)
• Ten Thousand Islands
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Nutrient 
Impaired

Total Phosphorus 
• Gordon River 

(Marine Segment)
• Lake Trafford
• Marco Island (South 

Segment)
• Moorings Bay 

System
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Copper 
Impaired

• Clam Bay
• Gordon River (Marine 

Segment)
• Haldeman Creek 

(Lower)
• Naples Bay (Coastal 

Segment)
• Rock Creek

Marine criteria is 3.7 ug/L

Freshwater criteria is 
based on total hardness
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Dissolved 
Oxygen
Impaired

• Gordon River (Marine 
Segment)

• Gordon River 
Extension

• North Golden Gate
• Ten Thousand Islands

Newer dissolved oxygen 
standard takes 
temperature into account
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Bacteria
Impaired

Escherichia coli
• Gordon River Extension
Enterococci
• Gordon River (Marine 

Segment)
• Haldeman Creek (Lower)
• Rock Creek
Fecal coliform
• Cocohatchee River
• Gulf of Mexico (Monroe 

County Collier County)
• Marco Island (South Segment)
• Naples Bay (Coastal Segment)
• Oak Creek
• Rookery Bay (Coastal 

Segment)
• Ten Thousand Islands

17



Total Maximum Daily Loads (TMDLs)
• Established in 2008
• 3 waterbodies with TMDLs

• Lake Trafford
• Unionized ammonia
• Dissolved oxygen
• Nutrients

• Gordon River Extension
• Dissolved oxygen (Nutrients)

• Cocohatchee River
• Fecal coliform

• No Basin Management Action Plans

Select sites, 
collect data, 

upload to 
WIN

Assess 
Data and 

Verify 
Impaired 
Waters

TMDL is 
developed

BMAP is 
developed

Implement 
BMAP
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Cocohatchee River
• TMDL for fecal coliform

• Based on shellfish harvesting criterion
• Source tracking conducted and no point source 

was found
• Not impaired for newer Enterococcus criterion

• Newly impaired for total nitrogen and 
chlorophyll

• Long-term trend (1999-2014)

• Total nitrogen, total phosphorus and turbidity are 
decreasing

• Dissolved oxygen is improving
• Short-term Trend (2009-2014)

• Water clarity is increasing
• Iron is decreasing
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Gordon River Extension
• TMDL for dissolved oxygen tied to 

nutrients
• Still impaired for dissolved oxygen and 

newly impaired for E. Coli
• Long-term Trend (1999-2014)

• Salinity and chlorophyll are increasing
• Total phosphorus is decreasing

• Short-term Trend (2009-2014)

• Turbidity is increasing
• Total nitrogen and total phosphorus are 

decreasing
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Lake Trafford
• TMDL for nutrients, dissolved oxygen, unionized 

ammonia
• Requires 60% reduction in total nitrogen
• Requires 77% reduction in total phosphorus 

• Did not account for dredged materials
• FGCU did nutrient source study for FDEP

• Nitrogen coming from groundwater
• Total phosphorus coming from slough

• Specific conductivity increasing
• Total nitrogen decreasing before the dredge, then 

increasing after the dredge
• Still not meeting the nitrogen and phosphorus 

levels in the TMDL
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Trend Analysis
• Performed every 5 years on data collected 

by Pollution Control
• Does not include estuaries

• Long Term 1999-2014

• Short Term 2009-2014 most recent 5 years
• Uses the Seasonal Kendall Statistic

• takes into account the “seasonality” of the data
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Long-Term Trends Nitrogen

• Degrading trends
• Barron River
• Camp Keais
• Faka Union North
• Faka Union South—but 

improving 2009-2014
• Silver Strand
• Ten Thousand Islands

• Improving trends
• Cocohatchee Inland
• Cocohatchee River
• Gordon River Marine
• Haldeman Creek Lower
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Long-Term Trends Phosphorus

• Degrading trends
• Haldeman Creek-Upper

• Improving trends
• Cocohatchee River
• North Golden Gate
• Gordon River Marine
• Gordon River Extension
• Rookery Bay East
• Rookery Bay West
• Tamiami Canal
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What Are We Doing About It?
• Copper herbicide usage outreach

• Home owners associations
• Lake Management Companies

• Door-to-door outreach in TMDL waterbody
• Inlet marker program
• Supporting septic to sewer conversion efforts in impaired waterbodies
• Source tracking
• Fertilizer Ordinance 
• Reclaimed water testing
• Numerous published articles, training (internal and external) and 

outreach events
• Pollution Control Ordinance
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QUESTIONS?

Rhonda J. Watkins
Rhonda.Watkins@colliercountyfl.gov

239-252-6049

mailto:Rhonda.Watkins@colliercountyfl.gov
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