
 

                Avalon Engineering, Inc.
                  2503 Del Prado Boulevard South, Suite 200
                                
                 Phone: (239) 573
                              

 

February 14, 2017 
 
 
Megan Mills, Permitting Program Administrator South District 
Florida Department of Environmental Protection
South District  
Post Office Box 2549  
Fort Myers, Florida 33902-2549 
 
PROJECT: Chiquita Boat Lock
   
SUBJECT: DEP #244816-005 
  Lee County – Environmental Resource Permitting Program 
  Site ID: 244816  
 
Following are DEP Staff review comments and our responses 
 
1.  Please submit the required $420.00 non

is payable electronically at 
application ID. If the fee cannot be paid electronically, please contact your processor. 
[Rule 62-4.050, F.A.C.] 

  
Response: The application processing fee of $420.00 was paid by che
Florida Department of Environmental Protection on December 9, 2016.

 
 
2.  Section C, Part 2, Question 3 of the application addresses the water 

from  the proposed project. The response provided in the application addressed water 
quality impacts. Please provi
from the proposed project. This may be demonstrated by modeling th
and without the lock present. 
Applicant’s Handbook, Volum

  
Response: The response to this comment is provided in Attachment 1.

  
 
3.  Please provide the location of the spoil disposal site for the removed materials, ensuring 

they will be placed in an upland location of adequate size to hold the material. If there is 
a need for dewatering of the spoil please indicate the discharge details
water.  [Applicant’s Handbook, Volume I, Section 10.2.4.1]

  
Response: The spoil site is located in North Cape Coral at the future Festival Park 

Site. The address is 1300 NW

Festival Park can be utilized 

the City for temporary storage of materials excavated from swales and canals. 

spoil will be trucked to the Festival Park site.

Avalon Engineering, Inc. 
2503 Del Prado Boulevard South, Suite 200 

                                Cape Coral, Florida 33904 
Phone: (239) 573-2077    Fax: (239) 573-2076 

                              #AA C001936   #EB 0003128 

Megan Mills, Permitting Program Administrator South District  
Florida Department of Environmental Protection 

 

Chiquita Boat Lock 

005 – First Request for Additional Information (RAI)
Environmental Resource Permitting Program  

 

Following are DEP Staff review comments and our responses to the RAI in bold 

Please submit the required $420.00 non-refundable, application processing fee. The fee 
payable electronically at www.fldepportal.com/go/pay. Please use 0244816

application ID. If the fee cannot be paid electronically, please contact your processor. 

The application processing fee of $420.00 was paid by che
of Environmental Protection on December 9, 2016.

Section C, Part 2, Question 3 of the application addresses the water quantity 
the proposed project. The response provided in the application addressed water 
impacts. Please provide a response to the potential for water quantity impacts 
proposed project. This may be demonstrated by modeling the water budget with 

the lock present. [Applicant’s Handbook, Volume I, Section 10.2.2.4, and 
Applicant’s Handbook, Volume II].  

The response to this comment is provided in Attachment 1.

Please provide the location of the spoil disposal site for the removed materials, ensuring 
they will be placed in an upland location of adequate size to hold the material. If there is 
a need for dewatering of the spoil please indicate the discharge details

[Applicant’s Handbook, Volume I, Section 10.2.4.1]  

The spoil site is located in North Cape Coral at the future Festival Park 

Site. The address is 1300 NW 26th Terrace, Cape Coral, FL. The 20 acre 

utilized for spoil storage. The site is currently being used by 

the City for temporary storage of materials excavated from swales and canals. 

spoil will be trucked to the Festival Park site. 

First Request for Additional Information (RAI) 

bold italic font: 

tion processing fee. The fee 
. Please use 0244816-005 as the 

application ID. If the fee cannot be paid electronically, please contact your processor. 

The application processing fee of $420.00 was paid by check mailed to 
of Environmental Protection on December 9, 2016. 

quantity impacts 
the proposed project. The response provided in the application addressed water 

de a response to the potential for water quantity impacts 
e water budget with 

[Applicant’s Handbook, Volume I, Section 10.2.2.4, and 

The response to this comment is provided in Attachment 1. 

Please provide the location of the spoil disposal site for the removed materials, ensuring 
they will be placed in an upland location of adequate size to hold the material. If there is 
a need for dewatering of the spoil please indicate the discharge details for that return 

The spoil site is located in North Cape Coral at the future Festival Park 

20 acre portion of 

The site is currently being used by 

the City for temporary storage of materials excavated from swales and canals. The 
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The proposed construction sequence allows for the existing seawalls to remain 

until all material is excavated. Excess water in the excavated soil will be drained 

back into the existing Boat Lock seawall area and within the proposed turbidity 

barriers.  

4. Please provide a comparison between water quality data collected as a requirement of 
Consent Order #15 and the water quality data currently collected by the City of Cape 
Coral.  Please also compare this data to the development of the area, showing any 
trends between water quality and the percent build-out of the subdivision. Additionally, 
please clarify that the canals are meeting water quality standards for all other 
parameters, in addition to Total Nitrogen (TN) and the unionized ammonia exceedances 
that were specifically referenced in  the report by Janicki Environmental. [Applicant’s 
Handbook, Volume I, Section 10.2.4]  

  
Response: The response to this comment is provided in Attachment 2. 
 

  
5.  Regarding TN, the report by Janicki Environmental, seems to defer to the Department’s 

pending analysis of data to determine the best loading estimate from the South Spreader 
Waterway. It is unknown when this will be finalized. In additional discussions with 
Department staff about the nature of the Department’s model, it does not seem that the 
model is necessarily at the appropriate scale to support the characterizations being 
made. Please provide the reasonable assurance that the removal of the lock will not 
result in an increase of loading of TN to the Caloosahatchee River. [Applicant’s 
Handbook, Volume I, Section 10.2.4]  

  
Response:  In discussions with DEP staff, the current version of the HSPF 
watershed model will be used to establish the TMDL for the Caloosahatchee and 
the eventual load allocations during the BMAP process. Given this, it is not 
unreasonable to conclude that the model is of adequate scale to estimate loads 
from this portion of the Caloosahatchee River watershed. DEP is currently 
receiving final comments on the HSPF model and the finalization of the model in 
response to these comments can be expected shortly.  

 

The existing TMDL recognizes that 85% of the TN load to the Caloosahatchee 
River originates from above the S-79 Franklin Lock.  Despite this, each of the 
downstream stakeholders, primarily MS4 NPDES permit holders along with 
agriculture, are assigned an allocation to reduce nitrogen that is meant to be 
meant.  Approximately 57.4 miles2 of Cape Coral fall within the 1,375 miles2 that 
comprise the BMAP modeling domain.  Of that, about 21.7 miles2 drains through 
the Chiquita Lock, equivalent to 39,096 lbs. of nitrogen of the existing allocation.  
Since the current modeling effort do not account for the lock structure, its 
removal will not result in an increase load above that already estimated. The 
potential load from this portion (4.1%) of the Caloosahatchee watershed is clearly 
small and does not recognize several ways in which the eventual load is 
ameliorated.  

 
Any retention of nutrients within the canal system will reduce the eventual load to 
the river. The processes that can reduce this load include sedimentation and in 
the case of TN denitrification. The City of Cape Coral draws water from portion of 
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the South Spreader canal system to irrigate uplands within the watershed. Over 
the last three years, the mean volume of water drawn for irrigation has been 4,929 
million gallons per year and the mean TN concentration of that water was 0.48 
mg/L. Thus, the reduction in TN load due to freshwater canal irrigation was 19,927 
lbs/yr.           

  
 
6.  It is understood that the City is currently obligated to meet the current BMAP allocations 

for TN reduction to the Caloosahatchee. Please provide the City’s plan to achieving that 
goal.  

  
Response: Water quality in the canal system, the Caloosahatchee River and all 
coastal waters is vital to Cape Coral.  Boating access is one of the reasons why 
people have chosen to live here.  The City has made significant investments since 
the Chiquita Lock was constructed in 1984 to improve and protect water quality.  
Some of the leadership projects the City has undertaken include: 
 
• The dual water system for irrigation with improvements at the wastewater 

treatment plants has resulted in the elimination of all treated wastewater 
effluent discharges since September 2008. 

• The entire watershed south of Pine Island Road including all of the areas 
draining to the SW Spreader and the adjacent fresh water canals now has 
sewers, potable water and irrigation re-use water.  The total utilities 
improvements encompass 72,435 parcels (36 square miles).  This also 
provided replacement of drainage inlets to provide storm water retention 
and treatment. 

• In 2009 a deep injection well was constructed at the SW Reverse Osmosis 
Potable Water Treatment Plant which eliminated RO filtrate discharge from 
normal plant operations to Lake Finnisterre, eliminating approximately 
10,000 ppm TDS to the SW Spreader canal system.  A second deep 
injection well will be constructed by 2017 providing back up.  The North RO 
plant was initially constructed with deep well injection for filtrate discharge. 

• Three reverse osmosis water treatment plants were developed to relieve 
demands of the Upper Hawthorne Aquifer and reduce salt water intrusion. 

• Cape Coral created a Storm Water Utility in April, 1990 which has 
continually made upgrades improving and maintaining stormwater 
retention and treatment. Cape Coral is one of the only local governments in 
the region to have a stormwater utility. 

 
Cape Coral has been and will continue to be a leader in environmental 
stewardship among jurisdictions in SW Florida as the City continues to make 
major investments in ecosystem and water quality improvements. These include 
the North 2 area of the Utilities Expansion Program which will be completed by the 
spring of 2019 providing public sewers, storm water retention / treatment 
improvement, potable water and irrigation re-use water encompassing 8900 
parcels (5.4 square miles).  This progress will impact canal systems affecting both 
Matlacha Pass and the Caloosahatchee River.  
 
The City has already made substantial steps to meet our current published total 
nitrogen removal target for the Caloosahatchee of 103,414 pounds per year.  As of 
the 2015 BMAP report, the City has removed 48,162 pounds of nitrogen per year. 
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The City’s current TN load reductions include:  
          Lbs/yr 
• Education efforts (Florida Yards and Neighborhoods,  

Fertilizer ordinance etc.)       15,429   
• Freshwater Canal Detention       4,769  
• Freshwater Canal Irrigation      11,507  
• Weir #6 Elevation/Basin 12        7,597  
• Weir #1 Elevation/Basin 15        8,184  
• Street Sweeping            656  
 
Additional credits will be applied to the 2016 report for catch basin cleanouts. 
 
The City is currently analyzing the septic to sewer conversion nitrogen removal 
amounts using the ARC Inlet Model.  The City is continuing a significant 
changeover from septic to sewer systems.  All areas south of Pine Island Road 
have been converted.  This also includes catch basin change outs. 
 
The City is also evaluating at a number of projects from our surface water master 
plan.  These include swale enhancement, park and parking lot retrofits, and 
creating small filter marshes on both city owned properties. A private golf course 
provides a potentially significant opportunity to deal with stormwater 
management. At Palmetto Pines, the City would evaluate the adding bioswales 
and pond retrofits. Potential projects include:  
       Estimated TN removal (lbs/yr) 
• SE 10th Place Parking Lot Bioretention Retrofit     189 
• Del Prado Mall Parking Lot Retrofit     176 
• Cape Coral Yacht Club Parking Lot Retrofit     17 
• Veteran’s Blvd Parking Lot Retrofit      71 
• Four Freedoms Park           68 
• Academy Blvd Boat Ramp Wetland      56 
• 5 acre Filter Marsh       277 
• Palmetto Pines Golf Course     314 
• Dry Swale Enhancement                      8/acre treated 
 
Swale enhancement is comprised of replacing soil with engineered media to 
increase nutrient uptake.  The City is in the planning stages to do a pilot project to 
determine specific costs and removal rates.  
 
There may also be opportunities to increase TN reductions within our current 
freshwater canal system through increasing weir height for higher retention. This 
would in turn increase the irrigation withdrawals from the canals.   Also, in the 
original determination of credits, our freshwater canal detention credit was 
assigned a 5% removal value due to time limitations in adjusting the model.  In 
applying the wet detention methodology typically used by DEP, this could change 
to up to a 42% TN reduction, which would be 40,060 lbs/year in the wet detention 
category. This methodology will be re-examined with the next phase of the BMAP.  
 
Increasing the weir heights will also provide additional water supply for irrigation 
and further load reductions. The potential increase in freshwater canal irrigation 
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will result in additional 
lbs/yr that occurred over the past three years
 
The City of Cape Coral has proposed to eliminate all surface water wastewater 
discharges from the City of Ft. Myers South A
Plant (AWWTP). This will be accomplished by constructing a pipeline from the 
City of Ft. Myers South AWWTP across the Caloosahatchee River to the City’s 
Water Reclamation Facility.  Cape Coral has proposed to fund the pipeline
crossing and pay for the Ft Myers’s reuse water under this proposal.  With this 
combined effort, a reduction of over 48,000 pounds per year of total nitrogen (TN) 
will be removed from the Caloosahatchee River
BMAP, 2012. 

  
 
7.  Enclosed in this Request for Additional Information are comments received from various 

entities. Please respond to the enclosed comments as applicable. Both the comments 
and respective responses will be considered in the evaluation of your application, as 
appropriate.  

  
 Response: The comments raised by concerned citizens and Mariano Guardo 

(DEP) are addressed in the responses to the RAI questions above.
 

 The City agrees with Lucas Davis (Florida Fish and Wildlife Conservation 
Commission) request to include the 
for In-water Work (2011)

 

If you have any questions or require further informat

Sincerely, 

AVALON ENGINEERING, INC. 

 

Jack Schrager, P.E.  

Project Manager 

c: Tony Janicki, Janicki Environmental, Inc
 Oliver Clarke, City of Cape Coral, 
 John Szerlag, City of Cape Coral, 
 Daniel Sensi Daniel.Sensi@dep.state.fl.us
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ult in additional TN load reductions to the estimated reduction of 
that occurred over the past three years.           

The City of Cape Coral has proposed to eliminate all surface water wastewater 
discharges from the City of Ft. Myers South Advanced Waste Water Treatment 
Plant (AWWTP). This will be accomplished by constructing a pipeline from the 
City of Ft. Myers South AWWTP across the Caloosahatchee River to the City’s 
Water Reclamation Facility.  Cape Coral has proposed to fund the pipeline
crossing and pay for the Ft Myers’s reuse water under this proposal.  With this 
combined effort, a reduction of over 48,000 pounds per year of total nitrogen (TN) 
will be removed from the Caloosahatchee River per Caloosahatchee Estuary 

Enclosed in this Request for Additional Information are comments received from various 
entities. Please respond to the enclosed comments as applicable. Both the comments 
and respective responses will be considered in the evaluation of your application, as 

The comments raised by concerned citizens and Mariano Guardo 
(DEP) are addressed in the responses to the RAI questions above.  

The City agrees with Lucas Davis (Florida Fish and Wildlife Conservation 
Commission) request to include the “Standard Manatee Construction Conditions 

water Work (2011)” in the Permit Conditions. 

If you have any questions or require further information please feel free to contact me.

 

Tony Janicki, Janicki Environmental, Inc., tjanicki@janickienvironmental.com 
Oliver Clarke, City of Cape Coral, oclarke@capecoral.net  
John Szerlag, City of Cape Coral, jserlage@capecoral.net  

Daniel.Sensi@dep.state.fl.us 

005 Response to RAI 1 Feb-14-17.docx 

reductions to the estimated reduction of 19,927 

The City of Cape Coral has proposed to eliminate all surface water wastewater 
dvanced Waste Water Treatment 

Plant (AWWTP). This will be accomplished by constructing a pipeline from the 
City of Ft. Myers South AWWTP across the Caloosahatchee River to the City’s 
Water Reclamation Facility.  Cape Coral has proposed to fund the pipeline 
crossing and pay for the Ft Myers’s reuse water under this proposal.  With this 
combined effort, a reduction of over 48,000 pounds per year of total nitrogen (TN) 

per Caloosahatchee Estuary 

Enclosed in this Request for Additional Information are comments received from various 
entities. Please respond to the enclosed comments as applicable. Both the comments 
and respective responses will be considered in the evaluation of your application, as 

The comments raised by concerned citizens and Mariano Guardo 
 

The City agrees with Lucas Davis (Florida Fish and Wildlife Conservation 
Standard Manatee Construction Conditions 

ion please feel free to contact me. 

tjanicki@janickienvironmental.com  
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ATTACHMENT 1.  Response to Item 2 of the DEP #244816-005 Request for Additional Information 

Comments 

From the List of Requested Information provided as an attachment to the letter, Item 2: 

"2. Section C, Part 2, Question 3 of the application addresses the water quantity impacts from 

the proposed project.  The response provided in the application addressed water quality 

impacts.  Please provide a response to the potential for water quality impacts from the 

proposed project.  This may be demonstrated by modeling the water budget with and 

without the lock present. [Applicant's Handbook, Volume I, Section 10.2.2.4, and Applicant's Handbook, 

Volume II]." 

Response 

On January 19, 2017, Dr. Ray Pribble discussed with Dr. Mariano Guardo the potential approaches 

to developing a water budget using the EFDC model developed for this project. The following 

describes the approach that was agreed upon in that discussion. 

With respect to the inflow information, the freshwater inflows to the canal system as simulated by 

the calibrated hydrodynamic model are from Weir 20 and Weir 22.  The EFDC model is three-

dimensional, with multiple cells in both the east-west direction and the north-south direction, and 

two vertical layers. 

In the existing condition simulated by the calibrated model, no transfers of water through the 

existing lock were included in the model construct, as insufficient information was available to 

make reasonable assumptions as to the amount of water moving between the canal and the river 

through the lock based on boat traffic and elevation differences in the canal and outside the lock.   

For the comments concerning the water budget, Janicki Environmental had previously completed 

four one-year model run scenarios as reported in the document, "Assessment of the Potential Effects 

of the Removal of the Chiquita Boat Lock on the Southern Spreader Waterway".  Using the model 

construct as developed for the calibrated model, these scenarios were as follows: 

• Dry year with lock in place; 

• Wet year with lock in place; 

• Dry year with lock removed; and 

• Wet year with lock removed. 

 

For the two dry year scenarios, all inputs are the same for the "lock in place" and the "lock 

removed" runs except for the existence of the lock.  As noted in the previously referenced 

document, the model domain for the "lock removed" scenario extended into the Caloosahatchee 

River, whereas the model domain for the "lock in place" scenario ended at the lock. 
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The models' outputs were used to track the mass flux of water into and out of the model domain, 

with water fluxes into the canal portion of the model domain (into the canal) treated as positive (+) 

fluxes and water fluxes out of the canal portion of the model domain (out of the canal) treated as 

negative (-).  The mass flux outputs from the wet and dry years for each of the two physical 

constructs, the two "lock in place" runs and the two "lock removed" runs, were combined to 

develop an average condition of mass fluxes.  This resulted in one set of mass fluxes for the "lock in 

place" condition, and one set of mass fluxes for the "lock removed" condition. 

 

The table below provides the water mass fluxes into (+) and out of (-) the canal system as average 

daily values over the combined two one-year runs completed for each physical construct. 

 

Average Daily Fluxes (m3/day) for South Spreader Waterway with and without Lock 

Location/Source Lock in Place Lock Removed 

Freshwater Inflows +29,661 +29,661 

Rain + Evaporation +1,785 +1,785 

Western Berm Overflows +18,518 +32,676 

Breach 20 -49,644 -8 

Lock Location 0 -63,645 

  

It should be noted that the total volume difference (the sum of daily inflows and outflows) in each 

of the scenarios is very nearly zero, and is largely controlled by the differences in external water 

elevations between the beginnings of the model runs and the ends of the runs.  To put the daily 

volumes exchanged due only to freshwater inflows and western berm overflows into perspective, 

the average tidal prism was estimated.  Based on an average tidal range of 0.41 m during a tidal 

cycle, and a surface area of the canal system cells of 3.2x106 m2, the volume of water moving into 

the canal in the "lock removed" scenario during an incoming tide through the proposed opening at 

the current lock location is approximately 1.3x106 m3.  This assumes that the entire canal system 

experiences the increase of 0.41 m in elevation during an incoming tide, which likely results in an 

over-estimate of the actual tidal prism exchange, but the magnitude of this exchange which would 

occur during each tidal cycle is approximately 20 times greater than the net discharge from the 

canal system through this location. It is obvious that the tidal exchange between the river and the 

canal system overwhelms net discharge from the current boat lock location, so that the canal 

system would be dominated by this tidal exchange and associated mixing between river and canal 

waters on every tidal cycle.  

 

Given the information presented above on the overwhelming volume of the tidal exchange in the 

"lock removed" scenario as compared to the net discharge through the canal mouth, it is expected 

that the nitrogen concentrations within the river would provide the dominant component of 

concentrations resulting in the canal.  A comparison of observed nitrogen concentration data within 

the canal and in the adjacent river is warranted, however, to provide assurance that the 

concentrations in the river after the lock is removed would not be negatively impacted by the new 

discharge directly to the river from the canal system. 
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The City of Cape Coral conducts monthly monitoring throughout its waters.  In the canal system 

above the Chiquita Lock two sites represent the water that would discharge through the Lock and 

Breach 20, Stations 590 and 550, respectively (Figure 1).  Many organizations monitor the 

Caloosahatchee River, including various state agencies and the City of Fort Myers.  A location 

monitored by Fort Myers was chosen to represent the river near the mouth of the canal system, 

station CES10SUR (Figure 1). 

For each of the stations, time series of total nitrogen concentrations are shown in Figure 2.  Mean 

TN values for the three sites are 0.67 mg/L, 0.69 mg/L, and 0.68 mg/L for stations 550, 590, and 

CES10SUR, respectively.  Median TN values are 0.70 mg/L, 0.70 mg/L, and 0.63 mg/L, 

respectively.  The concentrations at the two canal sites are very similar to those at the long term site 

in the Caloosahatchee River near the Lock.  These results lead to the conclusion that the discharges 

from the South Spreader Canal in the "lock removed" condition would have little effect on the 

nitrogen concentrations in the river.        

 

Figure 1.  Locations of sites used for water quality comparison. 
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Figure 2.  Time series plots of total nitrogen for the three locations; the first two panels are in the 

South Spreader Canal and the bottom panel is for the station in the Caloosahatchee River near the 

Lock.  
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In a related comment from the comments contained in the electronic file "RAI letter 

Attachments.pdf", relevant comments were provided by Dr. Mariano Guardo, in his email to Ms. 

Megan Mills and Mr. Daniel Sensi of FDEP, dated November 30, 2016, 3:05:07 PM: 

  "During my discussion with Ray, he informed me of the creation of two canals (east/west 

directions, just north of Breach 20) both depicted in Figures A1 and A2 for the purpose to 

facilitate the tidal exchange.  He told me that it was based on simulations previously performed 

by others.  I don't believe that it has been stated in the report.  I think that it should be done, 

even though a couple of minor depressions or streams can exist at the location, it should be 

reference and described in some detail in the report." 

From the comments contained in the electronic file "RAI letter Attachments.pdf", relevant 

comments were provided by Mr. Roger Wood, in his email to Mr. Daniel Sensi of FDEP; dated 

November 30, 2016, 1:57:01 AM, part of the first comment in red text, under Part 2: 

ENVIRONMENTAL CONSIDERATIONS, Item 1 of the copied permit application in his email: 

  "On P. 92 of the Permit Application, the Hydrodynamic Model used shows two canals going 

west to Matlacha Pass that do not exist" 

Response 

During the initial phase of the development of the calibrated hydrodynamic model for the South 

Spreader Canal, the only exit from the canal system incorporated into the simulated model domain 

was via Breach 20.  After considerable effort to move sufficient salinity into the canal system to 

reasonably recreate observed salinity patterns resulting from measured freshwater inflows and 

approximate rainfall and evaporation, it was determined that there were no reasonable means to 

revise the hydrodynamic model such that sufficient salinity could be moved into the canal system 

through Breach 20.   

DEMs for the region were obtained and evaluated, along with aerial photography, to find out if 

there were perhaps other pathways for water to move into and out of the canal system.  Several 

relatively low elevation areas were found along the western berm, and potential berm overflow 

locations were mapped out and tested using the model.  The resultant two east/west strands of grid 

cells linking the South Spreader Canal to Matlacha Pass, just north of the Breach 20 tidal creek, 

were found to allow water to move between the South Spreader and Matlacha during especially 

high water elevation conditions, either within the canal during high freshwater inflows, or in the 

Pass.  The model grid rows associated with these overflows do not act as typical tidal creeks, as 

there are berm sill elevations of +0.2 m NAVD88 on one overflow path and +0.3 m NAVD88 on 

the other overflow path which must be overcome prior to water being allowed to move through 

these linkages.  See Figure 3 for the grid configuration of the model system, with the two rows of 

grid cells north of Breach 20 extending from the South Spreader Canal to Matlacha Pass providing 

an avenue for water movement between the Pass and the Canal only when relatively high water 

elevations occur. 
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The implementation of these berm overflows resulted in much more reasonable exchange of salt 

water and freshwater into and out of the canal system, as evidenced by comparison of simulated 

and observed salinity in the Canal system, based on measured bathymetric conditions in the canal 

and breach, and estimated freshwater inflows to the canal system.  To get an idea of whether this 

innovation of implementing berm overflows was an appropriate approach, a modeling colleague 

familiar with the area was contacted and the subject discussed.  A recent hydrodynamic modeling 

effort for the North Spreader Canal, "NW Cape Coral/Lee County Watershed Initiative Phase I 

Hydrodynamic Model Development and Calibration, Lee County, Florida", (2015), was completed 

by ATM, Inc.  During development of the hydrodynamic model for that system, it had been found 

that there was a need to incorporate "...water level dependent flow pathways...in the model" 

(Section 4.3 of that report).  As for the model utilized for the South Spreader Canal, the connections 

were intermittent, with cells allowed to dry unless water elevations were high enough to connect 

from the external estuary to the canal system.  In the model development for the North Spreader 

Canal, the key overflow elevations were found to be between 0.0 and 0.5 ft NAVD88 (0.0 to 0.15 

m NAVD88), very similar to the 0.2 and 0.3 m NAVD88 employed as the sill elevations for the two 

berm overflows utilized in the South Spreader model. 
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Figure 3.  EFDC model grid for South Spreader Canal with lock in place.  Note the two rows of grid 

cells linking the Canal with Matlacha Pass north of Breach 20.  These two pathways allow 

exchange of water via berm overflows when water elevations in the Pass or in the Canal exceed 

relatively high levels.   

 



Attachment 2     Page 1 of 8 

 

 

ATTACHMENT 2.   Response to Item 4 of the DEP #244816-005 Request for Additional Information 

Comments 
 
From the List of Requested Information provided as an attachment to the letter, Item 4: 

 

“Please provide a comparison between water quality data collected as a requirement of 

Consent Order #15 and the water quality data currently collected by the City of Cape Coral. 

Please also compare this data to the development of the area, showing any trends between 

water quality and the percent build-out of the subdivision. Additionally, please clarify that 

the canals are meeting water quality standards for all other parameters, in addition to Total 

Nitrogen (TN) and the unionized ammonia exceedances that were specifically referenced in 

the report by Janicki Environmental. [Applicant’s Handbook, Volume I, Section 10.2.4]” 

 

In 1986, the City of Cape Coral began monitoring locations throughout the City as a result of 

amendments made to Consent Order #15.  The amendment adopted the recommendations of the 

208 water quality study competed that year.  Of these, Item #4 recommends to:  

 

“Establish an on-going water quality monitoring program at selected sites to identify 

developing problem areas and gauge the effectiveness of stormwater and canal 

management activities.” 

 

Seventeen potential parameters along with potential monitoring locations were also recommended.  

Unfortunately, many of the recommended sites are in waters that drain through other canals.  

Within the Chiquita Lock system, two sites have stations that have data form this period, stations 

550 and 590 (Figure 1).  Two other stations have data for the last five years, stations 435 and 442. 
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Figure 1.  Locations of Cape Coral sample sites relevant to the Chiquita Lock.  

Time-series plots of annual average by parameter are shown below.  Parameters include TN, TP, 

chlorophyll a (corrected), and turbidity.  Where criteria are available, a line representing the 

criterion is shown in red for reference.  Though the area is considered estuarine, the local 

freshwater criteria were used since it is currently separated from the open marine waters by the 

lock. 

  

In the two long-term time series, an apparent increasing trend in total nitrogen is seen (Figure 2).  

These could be the result of increases in development (Figure 3) or nutrient dynamics within the 

canal system.  Regardless of the cause of the increasing trend the observed TN concentrations 

remain well below the criteria.  
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Figure 2.  Time-series plots of annual mean TN for stations in the vicinity to Chiquita Lock. Red line depicts 

the NNC for this water body. 
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Figure 3.  Time-series plot of population for the City of Cape Coral, FL.  Data provided by the US. Census 

Bureau.  

 

Similar to the observed TN concentrations, the observed total phosphorus (TP) concentrations are 

also well the below the criteria at all sites (Figure 4).  However, no obvious trend in TP 

concentrations is evident at any of the sampling stations. 

 

Chlorophyll a concentrations are also lower than the 20 µg/L freshwater threshold and in many 

cases less the 11 µg/L estuarine thresholds (Figure 5).  Removing the lock will likely increase flow 

and reduce the chlorophyll a values in the canal system.   

 

Annual mean dissolved oxygen (DO) saturation time-series plots for each of the sites are shown in 

Figure 6.  Annual mean values are well above the 38% saturation threshold. 

 

While there may have been a bit of an increase in TN over time, the other parameters essentially 

remained relatively stable.  TN values are still below the threshold 1.54 mg/L.  A review of the most 

recent aerial photography indicates that the drainage area has almost reached a built-out state.  

While not a direct indication of how this drainage area infilled, the population trend for Cape Coral 

essentially levels off the last 7 years compared to the sharp increasing trend from 2000 to 2008, or 

from about 96,000 to about 174,000 respectively (Figure 6).  Any return to the original trend would 

be expected to occur in the under developed tracts outside of this drainage area.      
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. Figure 5.  Time-series plots of annual mean TP for stations in the vicinity to Chiquita Lock. Red line 

depicts the NNC for this water body. 
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Figure 6.  Time-series plots of annual mean chlorophyll a for stations in the vicinity to Chiquita Lock. Red 

line depicts the NNC for this water body. 
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Figure 5.  Time-series plots of annual mean DO saturation for stations in the vicinity to Chiquita Lock. Red 

line depicts the DO standard for this water body. 
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As discussed in the Janicki Environmental report submitted in support of the permit application, the 

Cape Coral WBID 3240A2 has been identified as impaired for exceeding the un-ionized ammonia 

criterion of 0.02 mg/L as NH3.  This listing was a part of the recently completed 2016 

Group3/Cycle 3 and submitted to the FDEP Secretary for adoption.  Un-ionized ammonia is 

calculated from pH (SU), temperature (°C), salinity (PSU) and total ammonia (mg/L as N).  The 

calculated un-ionized ammonia value is stored within the IWR dataset retaining eight decimal 

places.  This is then compared to the criterion to determine the number of failures within the 

verified period.  Using this method, the waterbody was listed as failing 140/870 times.  The 

magnitude of failures can be attributed to the lack of rounding of the calculated values to the 

standard which is set to a certainty represented by two decimal places (0.02 mg/L as NH3).  In 

doing so, the waterbody would exceed the criterion 84 times out of 870 points, and thus passing 

the criterion.  

 

Unfortunately the opportunity was missed to comment and have this impairment removed based 

on these findings. It is understood that this particular criteria is also being replaced for a Total 

Ammonia criteria with the next cycle.  A relatively small portion of this WBID is included in the 

basins discharging through South Spreader canal system.  It is requested that the Department not 

consider this impairment during the project review. 

 

 

 
 

 
 

 


