
North Spreader Canal (NSC) Dye Study Sampling – 9/27/10

SUMMARY OF RESULTS

Background

Dyes released into a stream behave in the same manner as the water particles themselves. A

measure of movement of the tracer will in effect be a measure of the motion of the stream and

its dispersion characteristics. The movement of the dye cloud past any point downstream from

a dye injection site can be represented by a time concentration curve. The time concentration

curve, defined by the analysis of water samples taken at selected time intervals during the dye-

cloud passage is the basis for determining time of travel and dispersion characteristics of

streams (Hubbard et al 1982).

Dye studies may be conducted at different levels of complexity depending on the objective of

the investigation, policy considerations, manpower and financial constraints.

Dyes come in different colors including red, yellow/green and blue. Fluorescent dyes can be

detected visually or with a fluorometer. Fluorescent yellow/green dye (Fluorescein) works best

in silt-filled, or tannic waters, as is the case with the North Spreader Canal. The visual aspect of

dye tracers is the standard reflection of light as a color. The fluorescence refers to the ability of

some chemicals to absorb certain wavelengths and emit light, rather than reflect it. This

emission can be seen with a UV light or more accurately measured with a fluorometer. Since the

reflected and emitted lights have different wavelengths, they may not appear as the same color.

Fluorescein has an absorption maximum at 494 nm and emission maximum of 521 nm (in

water).

Study Purpose and Design

The purpose of this study was to improve understanding of the hydrodynamics in the southern

portion of the North Spreader Canal (NSC) in an effort to identify monitoring gaps and provide

information to support the NSC Ecosystem Management Agreement Stakeholder Group.  Data

collected in this study will be used in the evaluation of structural alternatives for the Old Ceitus

Boat Lift.  The current study was designed to address the following objectives:

• Identify the direction of water discharged from the NSC near the proposed water control

structure and determine what estimated proportion of water flows through the old

Ceitus Boat Lift in the main NSC channel versus the proportion of flow through

breaches 8A, 9, 10, 12 in Cell 7M.

• Determine the direction of flow through breaches leaving the NSC system 



This study tracked the direction and concentration of fluorescein dye released within the NSC

on an outgoing tide.  The sampling effort included visual observation of dye downstream of the

release site and synoptic collection of samples for analysis of fluorescein dye concentration.  The

study was conducted by the Environmental Assessment and Restoration section of the South

District FDEP, with support from Rick Williams of the NW Neighborhood Assoc. of Cape Coral,

Lee County, and the City of Cape Coral.

Methods

Dye was released at a single location within the southern end of the NSC upstream of the

proposed water control structure.  Upon release of the dye, grab samples were collected every

10 minutes for approximately 3 hours.  Samples and visual observations were collected at 7 sites

throughout the south end of the NSC.  Towards the end of the sampling period, single samples

were collected downstream at the mouth of the NSC and in Matlacha Pass.  Baseline samples

were collected prior to dye release to serve as background fluorescence values and calibrate

laboratory instrumentation.  Samples were transported in dark bottles on ice to the Green

Technology Research Group Laboratory at Florida Gulf Coast University.   The concentration of

fluorescein dye for each sample was measured using a TECAN Infinite M1000 plate reader and

is reported in micromolar (µM).

Tidal stage, flow direction, velocity, Secchi disk depth, water depth were collected periodically

during the sampling period.  Additional measurements of water quality (temperature, specific

conductance, salinity, pH) were recorded every 10 minutes with YSI 6600 data loggers.  

Results

• Dye was released at approximately 9:30 on September 27th 2010 EST and monitored for a

3 hour period from 09:30 to 12:30.  

• There was no detection of dye at Site 1 upstream of the release site, confirming net

downstream flow on an outgoing tide in this area.

• Dye was visually observed at Sites 3 and 7 although fluorescein dye was not detected in

samples because dye was concentrated along the west edge of the NSC outside of the

sampling range for these sites.  

• No visual or sample detection of dye at Site 4 along with no observable flow suggests

that this area does not receive significant discharge from the NSC or tidal inflow from

the west. 

• No visual or sample detection of dye at Site 2 along with low flow and higher salinity

suggests that flow from the southern reach of the Key Ditch discharging to the NSC is

from a tidal rather than freshwater source.  However, further studies would be needed

to verify these results. 



• Notable dye detection at Site 6 within the Ceitus Creek suggests a significant portion of

flow is discharged from the NSC through the Creek. 

• The presence of dye in samples collected at Site 8 was attributed to discharges from the

south branch of Ceitus Creek. There was no visual presence of dye in the main NSC at

Site 8 during the time of collection.  

• Overall, on an outgoing tide there was no flow through any of the previously identified

breaches, #9-13.  

• The dye study provided meaningful information about the hydrodynamics in the South

NSC by successfully identifying flow pathways within the NSC and through Ceitus

Creek.



Figure 1: Location of the proposed water control structure, release site and monitoring stations.
Site pictures were taken to document visual dye observations periodically at each site. No dye
was visually observed at Sites 1, 2 and 4.



Fi

gure 2: Summary of sample results and observed flow directions.  Maximum fluorescein (MaxF)



results are shown for Sites 5 and 6.  Single fluorescein (F) results are shown for Sites 8 and 9.  No

fluorescein dye was detected in samples collected at stations 1-4, and 7.



 
Figure 3: Summary of fluorescien dye concentrations for each site.  No fluorescein was detected
at Sites 1-4, and 7.  Only one sample was collected at Sites 8 and 9.  

Figure 4: Average salinity per station during the 3 hour sampling period on an outgoing tide.

Sites are ordered in ascending order from upstream to downstream.  Site 2 was located in the



Key Ditch west of the NSC.  Site 4 was located in a channel created by Breaches 10 and 11 west

of the NSC.


