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Why Do This Study?

ÅCommon perception that water 

quality may be deteriorating.

ïStudies in the news.

ïBeach advisories due to bacteria.

ïAlgae on beach.

ÅThe Captiva Community Panel, 

concerned about water quality, 

obtained funding and with SCCF, 

initiated this study.



Previous Studies in Area 

ÅDeGrove (FDEP) 1981. 

ïCaloosahatchee estuary has reached its nutrient 

loading limit.

ÅJanicki Environmental 2003. 

ï1996-2001 Caloosahatchee estuary high Chla, N,  

turbidity, & color compared to other CHNEP 

estuaries.

ÅDoering (SFWMD) 2006.

ïSignificant decrease in DO and increase in TSS in 

Caloosahatchee estuary from mid-1990ôs to 2003.

ï1985-2003, no significant trend in N or P, but estuary N 

and P concentrations correlated to loading at Franklin Lock.



Study Area

55.5 % Septic Systems

44.5% Sewer

Septic system no DEP record

Septic  system in DEP record



Goals

ÅBaseline water quality 

assessment for Captiva.

ÅIdentify possible problems.

ÅIdentify source of problems.

ÅInform stakeholders of findings.



Estuary
Gulf

NOTE:    Estuary = 

Pine Island Sound 

= (PIS)

Review

Captiva

Rainfall

Groundwater

Surface water = Gulf and Pine Island Sound.

Groundwater = water beneath the soil surface (underground).

Runoff = rainwater or irrigation water that runs off the land (w/ pollution).



Review of Findings: Bacteria

ÅIndicator Bacteria (Enterococcus):

ïHigh bacteria concentrations in surface 

water (Gulf and estuary) after rainfall.

ïLow concentrations of bacteria in

groundwater. Groundwater not a source.

ïBacteria carried by stormwater and 

irrigation runoff into waterbodies.

ïSources of indicator bacteria were found 

throughout our environment.



Bacteria: In Perspective

ÅIs this typical?

ïYES, for developed watersheds.

ïStudies in Florida, Virginia, Georgia, etc. 
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ÅNitrogen (N) in estuary and Gulf:

ïNitrogen greater near Captiva than PIS.

ïNitrogen and algae greater in wet season.

ïNitrogen greater at sites near septic systems.

ÅNitrogen in groundwater: 

ïNitrogen greater in Captiva GW than natural 

sites.

ïGroundwater N greater during high season.

ïNitrogen from septic systems added to 

surface water by groundwater flow.

Review of Findings: Nitrogen



Nitrogen: In Perspective

ÅIs this typical?

ïAbout average for Florida (DEP typical values). 

ïIs it causing problems in estuary?
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Estimated Annual Bacteria Loading 

Runoff vs. Groundwater (w/Septic Systems)
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Land can be a green filteré
Development Increases Storm and Irrigation 

Runoff 



Factors Contributing to Nitrogen and 

Bacteria Pollution from Captiva

ÅIncreased septic system flow.

ÅLittle (no) nitrogen removal by septic systems.

ÅRemoval of vegetative layers and ñcanopyò.

ïTurfgrass replacing forest or layered vegetation.

ÅIrrigation and fertilization.

ÅIncreasing impervious surface area - driveways, 

roads, homes.

ÅRemoval of wetlands.

ÅChannelizing natural watersheds ïditches.



Ways to Reduce Nitrogen and Bacteria 

Coming from Captiva

ÅSeptic systems:
ïUpgrade to comply with current regulations ïget system above 

water table.

ïUpgrade to nitrogen removing septic system.

ïReduce flow ïconserve water.

ÅIncrease vegetative layers and ñcanopyò.

ïKeep trees, plant trees, reduce amount of ñlawnò.

ÅReduce irrigation and fertilization.

ïIf you had forest in front yard ïdonôt need these.

ÅReduce impervious surface area - driveways, 

roads, homes.

ÅPreserve wetlands, restore wetlands.



Questions

ÅQ ïDoes SCCF have a comparison of 

before vs. after blind pass opening?

ÅA ïYes. Two short-term studies focused on 

water quality and seagrass.  



Q - Comparison of before vs. after blind pass 

opening

ÅSignificant results confined to within 1.7km 

(1 mile) of Blind Pass.

ÅSeagrass ïno change after one year.

Parameter

SCCF SeaGrant 

Study BPA Study

CDOM (Color) Less Less

Turbidity No Change Greater

Salinity Greater Less

Chlorophyll a Less Greater

Nitrates Lower No change

Dissolved Oxygen No Change Greater

Results: After the Opening of Blind Pass



Questions

ÅQ - Can you explain how a 

"functioning" septic system removes 

nitrogen before entering our waters?

ÅA ïYes. In short ïit doesnôt remove 

much.



Questions

ÅQ - Can you explain how a "functioning" septic 

system removes nitrogen before entering our waters?

Å80% of nitrogen in domestic waste is contained in 

urineïmostly in ammonia form of nitrogen.

ïLiquid form

ÅNitrogen removal

ïBy Bacteria Ammonia        Nitrate           N2(atmosphere)

ïBy trees and plants (roots uptake nitrogen)

BacteriaBacteria





Q ïHow does septic system remove 

nitrogen?

ÅSeptic tank ïremoves <10% of N (particles only)

ÅDrainfieldïno nitrogen removal. 
Pathogens/organics removed.

ÅUnsaturated soil ïno nitrogen removal.

ÅSummary ïtypical septic system removes little 

Nitrogen (<10%).



Properly Installed Septic System
Total minimum distance needed between soil surface and high 

groundwater level = 42ò

6ò minimum between top of 

drainfield and

ground surface required

Drainfield : 12ò thick

24ò required between 

bottom of drainfield and 

seasonal high water table

Groundwater

Treatment in soil



Captiva Conditions

Average High Water Level

42ò 

minimum 

required

Reduced treatment

39ò 

average 

depth to 

water 

table

Water Table Level

CaptivaMinimum 

required



Questions

ÅQ - Is it safe to say that our biggest concern is 

nitrogen (N) from manmade sources getting 

into the nearby surface waters?

ÅA ïFor the parameters covered in our study, 

Yes.

ïN = limiting nutrient, so...more N = more algae. 

ïIncreased N in surface waters is a symptom of land 

alteration (deforestation) and waste management.  

ïBiggest concern is reducing the amount/type of 

wastewater and stormwater runoff we produce. 



Questions

ÅQ ïDoes beach wrack cause problems? If so, what 

can we do?

ÅA ïMost often wrack is not a problem. 

ïA natural and beneficial component of shorelines.

ïIf we have large volumes of drift algae wash up on 

beach (like 2007) ïit may harbor enough bacteria 

to cause beach advisory.

ïLocal study found nitrogen washed in from 

terrestrial sources contributed to drift algae growth.



Questions

ÅQ - If regional water quality issues affect 

us, what would make a difference?

ÅA ïRegional water quality issues do affect 

Captiva and surrounding waters.



Regional WQ Improvement

ÅSupport Legislation addressing source controls.

ïFertilizer.

ïSeptic maintenance and inspection program.

ïStormwater.

ÅSupport  increased storage/treatment opportunities.

ïStorage in Caloosahatchee watershed & north of Lake O. 

ïLand acquisition to move/store water south of Lake O.

ÅTake Action

ïFollow issues & Help Raise Awareness.

ïSign up for SCCF water quality alerts (Rae Ann Wessel).

ïContact legislators/regulators and make your voice heard.



Questions

ÅQ - What can the panel/island do based on 

the findings... e.g. 

ïIs runoff a problem, do we need better fertilizer 

control vs. better septic maintenance vs. storm 

water retention?

ÅA ïStormwater and irrigation runoff and

septic tank effluent from Captiva 

contribute to deteriorating water quality.



Reduce Runoff - Be More Pervious

ÅMinimize area of impervious sidewalks and 

driveways

ÅUse pervious pavers/concrete in place of 

asphalt/concrete.



Reduce Runoff - Be More Pervious

ÅPervious concrete and pavers = higher 

stormwater infiltration rate than turfgrass.


