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SECTION |
WATER MANAGEMENT OVERVIEW

The VillageWalk at Bonita Springs water management system consists of three wet detention lakes, which
provide water quality and stormwater attenuation for the project. The lakes are controlled at elevation
13.5 feet NGVD. Run-off from the three drainage basins will be conveyed via sheet flow or through inlets
to the lakes, which are all interconnected. A control structure at the northwest corner of the project limits
discharge from the site to the allowable rate. The control structure is connected to a 48 inch pipe, which
runs west along Bonita Beach Road, ties into a 60 inch pipe under Bello Blvd, and outfalls into the Bonita
Beach Road conveyance swale near the northeast corner of the Palmira community. The swale conveys
stormwater west along Bonita Beach Road to Bonita Grande Drive, then diagonally across that intersection
into the headwaters of the Imperial River.

The Environmental Resource Permit (ERP) for the project was obtained through the South Florida Water
Management District (SFWMD) on January 15, 2004. The permit authorized the construction and
operation of the water management system. The discharge for the project is limited to the rate specified
in the Lee County Master Drainage Plan, and is based on the 25 year frequency, 3 day duration storm
event. The Finished Floor elevations for the houses in VillageWalk were set above the modeled stage for
the 100 year frequency, 3 day duration storm event, without any discharge. The summary pages from the
ERP Staff Report can be found in Exhibit 1.

A permit modification was done in 2011 for the northwest quadrant of the project. The purpose of this
modification was to lower the minimum road crown by 0.5 feet, which is still above the peak stage of the
5 year frequency, 1 day duration storm event, as specified in the Lee County code. The minimum Finished
Floor elevation was also lowered, but was still set above the original peak stage of the 100 year frequency,
3 day duration storm event, without any discharge. A map of the modification boundary, as well as
summary pages from the ERP staff report can be found in Exhibit 2. A summary of the modeling results
is also shown below in Table 1.

Table 1 — Summary of ERP modeling results

Permit Design Allowable Peak Peak MI;::;:m
Application Storm Event Rainfall Determines Discharge | Discharge Stage .
Number (in) (cfs) (cfs)  (f, NGvD) Clevation
’ (ft, NGVD)
25 Year, 3 Day 11.3 Peak Discharge 24.63 16.65 N/A N/A
Mini Finished
100 Year,3day | 14.0 inimum Finishe N/A N/A 17.13 18.0
Floor Elevation
030724-9 (2004 Mini Road
(2004) 1 5 vear, 3 Day | 11.3 inimum Roa N/A N/A 16.47 16.5
Crown Elevation
Minimum Parking
25 Year, 3 Day 11.3 . N/A N/A 16.47 16.5
Elevation
100 Year, 3day | 140 | 'inimum Finished N/A N/A 17.13 17.5
Floor Elevation
110826-3 (2011)* | 5 Year, 3 Day 55 Minimum Road N/A N/A 14.95 16.0
Crown Elevation
Minimum Parking
5 Year, 3 Day 5.5 . N/A N/A 14.95 16.0
Elevation

* Only applies to northwest quadrant of VillageWalk
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SYSTEM PERFORMANCE

The water management system for VillageWalk of Bonita Springs was modeled using XPSWMM computer
software and the results were presented as part of the ERP application package. The downstream
tailwater (water at the Bello Blvd outfall) used for Bonita Beach Road swale was the same as the tailwater
used for several other communities on Bonita Beach Road, which was originally modeled with the Bonita
Beach Road extension in 2000. The results of the stormwater modeling for the 25 year, 3 day storm event
of 11.3 inches are shown in Figure 1 below.
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Figure 1 — Node Time-Stage Curve

As shown above, the rainfall event was modeled beginning on Monday, September 1, 2003. The elevation
of the water (stage) in Lake 3, and Lakes 1 and 2 since they are interconnected, continued to rise over the
first three days, which is the duration of the storm event. The water elevation reached a peak at the end
of day three (72 hours after the storm began), and slowly began to recede. The constant slope of the
time/stage graph indicates the controlled discharge, as required by the water management permit.

One item is noted about the figure above. Because of the attenuation required to meet the allowable
discharge, the stage does not decrease rapidly after the storm ends. The tailwater conditions also support
this modeling; the Bonita Beach Road swale does not return to “normal” levels until 17 days after the
storm event. If the model was run past two weeks, the stage would approach control elevation until after

about 26 days.



In general, the 25 year storm event modeled with 11.3 inches is characterized by a substantial increase in
the water elevation in the lakes. Water should stage up approximately three feet above the normal
(control) water elevation. For residents with pools, water could rise to be as close as 8 feet from the pool
deck. Lower open space areas, especially the pathways close to lake banks, could also experience
flooding. Lastly, standing water will be expected over a portion of the lowest road elevations at the inlets.

STORM DATA COMPARISON

The recent large storm events have been analyzed to determine if any problems with the stormwater
management system are readily apparent. The 2017 August rainfall event was approximately a 5 day
event, lasting from August 24 to August 28. The heaviest rainfall occurred between the 25% and 27%.
Precipitation data was gathered for the surrounding areas. According to the Lee County rain gauge data
taken at Bonita Springs Utilities, the total precipitation for the 5 day event was 11.44 inches. According
to the National Oceanic & Atmospheric Administration rain gauge data for Bonita Springs, the total
precipitation for the 5 day event was 12.06 inches. The rainfall from Hurricane Irma lasted from
September 9 to September 11. According to the Lee County rain gauge data, the total precipitation for
the 3 day event was 10.11 inches. As a comparison, the roadway modeling done with the ERP used a
design rainfall of 11.3 inches of rainfall over a 3 day period. See Exhibit 3 for the precipitation data.

The storm events experienced recently do not match up exactly in either duration or rainfall to the
permitted storms. However for the purpose of comparing performance, we have compared them to the
25 year, 3 day storm event. For the 2017 August rainfall event, the water elevations were measured on
September 1, or nine days after the start of the event. Based on the 25 year modeling, the water elevation
in VillageWalk should have been about 15.7 feet NGVD. The measured elevation was 14.95 feet NGVD.
According to the model, the tailwater elevation at the Bello Blvd outfall should have been about 14.5 feet
NGVD. The measured elevation was 14.54 feet NGVD.

For the Hurricane Irma rainfall event, the water elevations were measured on both September 14 and
September 19, or six and eleven days after the start of the event. Based on the 25 year modeling, the
water elevation in VillageWalk on day six should have been about 16.1 feet NGVD. The measured
elevation was 15.89 feet NGVD. The modeled water elevation in VillageWalk on day eleven was about
15.45 feet NGVD; the measured elevation was 15.45 feet NGVD. According to the model, the tailwater
elevation at the Bello Blvd outfall should have been about 14.8 feet NGVD on day six, and about 14.3 feet
NGVD on day eleven. The measured elevations were 15.29 feet NGVD on day six and 14.96 feet on day
eleven. A summary of the water elevations is shown in Table 2.

Table 2 - Summary of Water Elevations

Measured Water Elevation Modeled Water Elevation
Location Date (ft, NGVD) (ft, NGVD)

9/1 14.95 15.70

South of Control Structure 9/14 15.89 16.10
9/19 15.45 15.45

9/1 14.54 14.50

Outfall at Bello Blvd 9/14 15.29 14.80
9/19 14.96 14.30




The overall result of this analysis is that the VillageWalk stormwater management system performed
adequately for the rainfall expected. The measured water elevations in VillageWalk were either at or
below the elevations predicted by the model. The range of data points collected indicates that the system
is discharging as predicted, and the water elevation is decreasing. There was some localized flooding on
several streets in VillageWalk. The 25 year model predicts road flooding at all the inlets throughout the
community. However, there are other factors that could have contributed to flooding, and these are
discussed in the following paragraph.

The 2017 August storm event had a higher rainfall amount than the 25 year event. This directly impacts
the flooding potential for the streets. The precipitation distribution also indicates that the rainfall was
relatively consistent throughout the storm event, which does not give the system an opportunity to
recover during the storm. Another factor that directly affected the flooding experienced during the
Hurricance Irma storm event was the proximity of the 2017 August storm event. Both of these storms
occurred within a couple weeks of each other, so the water elevation was not back to normal for the
second event. However, the system is not required to be modeled for these occurrences; the probability
of back-to-back 25 year storm events is only about 0.16%.

The measured tailwater elevations for the outfall at Bello Blvd were higher than expected after the
Hurricane Irma storm event. The water elevations in the Bonita Beach Road conveyance swale do not
appear to be returning to normal (recovering) as quickly as anticipated in the Bonita Beach Road
calculations. Blockages and unanticipated flows to the Imperial River will adversely affect the ability of
the Bonita Beach Road ditch to recover.

Several pictures were taken when the measurements were made. These pictures can be found in Exhibit
4. Picture 1 was taken on August 28, 2017, and shows some of the typical road flooding. Picture 2 was
taken on September 1, 2017 at the Bello Blvd outfall. Picture 3 was taken on September 1, 2017 at the
Bonita Grande Blvd outfall to the Imperial River headwaters.

OPERATION AND MAINTENANCE PRACTICES

The below items 1-2 identify typical maintenance items that should be implemented to keep the water
management system performing at its highest efficiency.

1.0 Street Sweeping

This practice involves sweeping and vacuuming the primary streets to remove dry weather accumulation
of pollutants, especially particulate matter, before wash-off of these pollutants can occur during a storm
event. This practice reduces the potential for pollution impacts on receiving water bodies by removing
particulate matter and associated chemical constituents. Although street cleaning operations are
frequently conducted primarily for aesthetic purposes, the primary objectives of the street sweeping
program are to improve the quality of stormwater runoff generated from impervious traffic areas and to
prevent the buildup of pipe obstructions. Street sweeping activities can be particularly effective during
periods of high leaf fall by removing solid leaf material and the associated nutrient loadings from roadside
areas where they could easily become transported within stormwater flow.



2.0 Solid Waste Management

A. Stormwater Inlets, Pipes and Culverts

The grates should be unobstructed and the bottom, inside the inlet, should be clean. Check for any
accumulation of sediment, trash such as garbage bags, or debris in the culverts connecting these inlets.
Flushing out with a high-pressure hose may clean some sediment. Any noted blockage (due to a possible
obstruction, or broken pipe, etc.) should prompt further investigation. Crushed or corroded culverts
should be replaced with new ones of the same size.

B. Swales and Grassed Water Storage Areas

These provide for conveyance and/or above-ground (or surface) storage of stormwater. With age, these
areas usually fill in with vegetation and sediment. Swales may need to be regraded and/or revegetated.
It is a good idea to compare the existing slope and dimensions of the swale with the permitted design
plans prior to the removal of excess sediment or regrading. Areas that show erosion should be stabilized
with appropriate material such as sod, planting, rock, sand bags, or other synthetic geotextile material.

Regular mowing of grass swales is essential. These areas also improve water quality by catching sediment
and assimilating nutrients, and recharge the underground water table. Remove any undesirable exotic
vegetation. Culverts underneath driveways should be checked for blockage, and, if necessary, flushed
with a high-pressure hose. After a storm, swales and detention areas may remain wet for an extended
period of time. This is normal and the water will recede gradually.

Over time, as the sediment builds in detention/retention areas, the efficiency of the percolation will
decrease. To restore the efficiency, material from the bottom of the detention/retention area will need

to be replaced.

C. Ditches or Canals

Fill material, yard waste, clippings and vegetation, sediment, trash, appliances, garbage bags, shopping
carts, tires, cars, etc. should be completely removed. Also check to make sure there are no dead trees or
any type of obstructions which could block the drainage flow way.

Maintenance cleaning/excavation must be limited to the same depth, width and side slope as approved
in the current permit. Making a ditch deeper or wider may trigger a need for a permit modification.
Provisions must also be made to prevent any downstream silting or turbidity (Contact the SFWMD
Resource Compliance staff if you are unsure or need clarification.) Be sure to dispose of all removed
material properly so it won’t affect any other water storage or conveyance system, environmental area,
or another owner’s property.

D. Outfall Structure (also called the Discharge Control Structure or Weir)

The outfall structure should be routinely inspected to determine if any obstructions are present or repairs
are needed. Trash or vegetation impeding water flow through the structure should be removed. The
structure should have a “baffle” or trash collector to prevent flow blockage and also hold back any floating
oils from moving downstream. Elevations and dimensions should be verified annually with all current



permit information. Periodic inspections should then be regularly conducted to make sure these
structures maintain the proper water levels and the ability to discharge.

RECOMMENDATIONS

The recommendation of this report is to keep up on regular stormwater maintenance, in accordance with
the guidelines outlined above. The stormwater management system will only function properly if all the
individual pieces are in working order. The interconnect pipes between the three lakes should be
periodically checked and cleaned. The water elevation in the northeast quadrant appeared to be slightly
higher than the other areas, and this is most likely due to partial blockage of the interconnect pipes.
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erp_staff_report.rdf

Last Date For Agency Action: October 25, 2011

GENERAL ENVIRONMENTAL RESOURCE PERMIT STAFF REPORT

Project Name: Village Walk At Bonita Springs

Permit No.: 36-04096-P
Application No.: 110826-3

Application Type: Environmental Resource (General Permit Modification)
Location: Lee County, S3/T48S/R26E

Permittee:  Divosta Homes L P

Operating Entity : Village Walk At Bonita Springs Homeowners Assoc., Inc.

Project Area: 22.15 acres

Project Land Use: Residential

Drainage Basin: ESTERO BAY Sub Basin: IMPERIAL RIVER
Receiving Body: Imperial River via the Bonita Beach Road roadside Class: CLASS Il
swale

Special Drainage District: NA

Conservation Easement To District : No
Sovereign Submerged Lands: No

PROJECT PURPOSE:

This application is a request for a modification of an Environmental Resource Permit authorizing
construction and operation of a surface water management system serving 22.15 acres of a residential
project known as Village Walk at Bonita Springs, part of the previously permitted 630.69 acres of the
existing Village Walk at Bonita Springs development, with discharge to the Imperial River via the Bonita
Beach Road roadside swale.

App.no.:  110826-3 Page 1 of 6
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PROJECT EVALUATION:

PROJECT SITE DESCRIPTION:

The site is located on the south side of Bonita Beach Road approximately 2.5 miles east of Interstate 75,
within the previously permitted Village Walk at Bonita Springs development. A location map is attached
as Exhibit No. 1.0.

The site contains previously cleared land. There are no wetlands or other surface waters located within
or affected by the proposed project.

PROPOSED PROJECT:

The proposed project consists of lowering the required minimum road crown and parking elevations within
22.15 acres of a 109.60 acre development area, located at the northwest quadrant of the existing and
previously permitted 630.69 acres of the Village Walk at Bonita Springs development. The surface water
management system has been re-evaluated and it was shown that the proposed minimum road crown

and parking elevation of 16.0 feet NGVD is above the peak stage (14.95 feet NGVD) of the 5 year, 1 day
storm event. The minimum finished floor elevation is also proposed to be lowered to elevation 17.50 feet
NGVD, which is above the previously permitted 100 year, 3 day peak stage elevation of 17.13 feet NGVD.
The construction drawings consisting of the details, cross sections and site plans are included as Exhibit
Nos. 2.0.

The existing surface water management system provides the water quality and attenuation requirements
for the site. No adverse water quality impacts are anticipated as a result of the proposed project.

No other improvements are authorized under this application.

LAND USE:

Construction:

Project:
Previously This Phase
Permitted
Building Coverage 17.33 acres
Lake 28.10 acres
Pavement 22.15 22.15 acres
Pervious 42.02 acres
Total: 109.60 22.15

WATER QUANTITY :

Discharge Rate :

The proposed project is consistent with the land use and site grading assumptions from the design of the
surface water management system. Therefore, the surface water management system for this project
has not been designed to limit discharge for the design event to a specified rate.

Finished Floors :

Basin

App.no.:  110826-3 Page 2 of 6
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Basin Peak Stage Proposed Min. Finished Floors FEMA Elevation

(ft, NGVD 29) (ft, NGVD 29) (ft, NGVD 29)
Basin A 17.13 17.5 N/A
Road Design :

Road Storm Frequency : 5 YEAR-1 DAY

Design Rainfall: 5.5 inches

Basin Peak Stage Proposed Min. Road Crown
(ft, NGVD 29) (ft, NGVD 29)
Basin A 14.95 16
Parking Lot Design :
Parking Lot Storm Frequency : 5 YEAR-1 DAY Design Rainfall 5.5 inches
Basin Peak Stage Proposed Min.Parking Elev.
(ft, NGVD 29) (ft, NGVD 29)
Basin A 14.95 16

Control Elevation :

Basin Area Ctrl Elev WSWT Ctrl Elev Method Of
(Acres) (ft, NGVD 29) (ft, NGVD 29) Determination
Basin A 22.15 13.5/13.5 13.50 Wet Season Water Table

WATER QUALITY :

The existing surface water managment system provides the water quality requirement for the site. No
adverse water quality impacts are anticipated as a result of the proposed project.

Wildlife Issues:

The project site does not contain preferred habitat for wetland-dependent endangered or threatened
wildlife species or species of special concern. No wetland-dependent endangered/threatened species or
species of special concern were observed onsite, and submitted information indicates that potential use of
the site by such species is minimal. This permit does not relieve the applicant from complying with all
applicable rules and any other agencies' requirements if, in the future, endangered/threatened species or
species of special concern are discovered on the site.

CERTIFICATION AND MAINTENANCE OF THE WATER MANAGEMENT SYSTEM:

It is suggested that the permittee retain the services of a Professional Engineer registered in the State of
Florida for periodic observation of construction of the surface water management (SWM) system. This will
facilitate the completion of construction completion certification Form #0881 which is required pursuant to
Section 10 of the Basis of Review for Environmental Resource Permit Applications within the South Florida
Water Management District, and Rule 40E-4.361(2), Florida Administrative Code (F.A.C.).

Pursuant to Chapter 40E-4 F.A.C., this permit may not be converted from the construction phase to the
operation phase until certification of the SWM system is submitted to and accepted by this District. Rule
40E-4.321(7) F.A.C. states that failure to complete construction of the SWM system and obtain operation
phase approval from the District within the permit duration shall require a new permit authorization unless
a permit extension is granted.

For SWM systems permitted with an operating entity who is different from the permittee, it should be noted
that until the permit is transferred to the operating entity pursuant to Rule 40E-1.6107, F.A.C., the
permittee is liable for compliance with the terms of this permit.

App.no.:  110826-3 Page 3 of 6
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