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EXECUTIVE SUMMARY 

This project involves the proposed widening of Cove Road, from State Road (SR) 76/Kanner 
Highway to SR 5/US 1/Federal Highway in Martin County, Florida. This 3.2-mile segment of 
Cove Road is a two-lane, undivided, rural roadway with 12-foot-wide travel lanes. A six-foot 
sidewalk is located on the north side of the roadway for the entire project limits and a six-foot 
sidewalk is located on the south side of the roadway from Kanner Highway to Atlantic Ridge 
Drive and from west of Montego Cove to Federal Highway. There are no existing bike lanes or 
shared-use paths within the project limits. Signalized intersections within the project limits are 
located at Kanner Highway, Atlantic Ridge, Legacy Cove Circle/Classical Way, Willoughby 
Boulevard, and Federal Highway. Martin County also classifies Cove Road as a major arterial 
roadway.  

The proposed improvements include widening Cove Road from Kanner Highway to Federal 
Highway from a two-lane undivided to a four-lane divided roadway with accommodations for 
bicyclists and pedestrians through the entire project limits. Stormwater management needs will 
be determined, and the addition of roadway lighting will be considered. Intersection 
improvements within the project limits will also be evaluated to accommodate anticipated future 
traffic needs. 

The purpose of this Pond Siting Report is to discuss, analyze, and identify the stormwater 
management plan for the proposed roadway improvements based on environmental impacts, 
hydrology and hydraulics, and economic factors. This report will evaluate and make 
recommendations for proposed stormwater management facilities to provide adequate 
treatment and attenuation for the proposed roadway improvements. 

Existing Drainage Conditions 

The study area is located within the South St. Lucie and Indian River Lagoon South Coastal 
watersheds and traverses three WBID’s; WBID 3210C (South Fork St. Lucie River (Tidal 
Segment), WBID 3220 (Basin 2), and WBID 3208C (Manatee Pocket). Manatee Pocket 
ultimately discharges to the Jensen Beach to Jupiter Inlet Aquatic Preserve, an Outstanding 
Florida Water (OFW). The St. Lucie River and Estuary Basin has adopted a Basin Management 
Action Plan (BMAP) for nutrients and dissolved oxygen. 

The existing roadway was permitted under SFWMD Permit No. 43-00642-S for an ultimate 4-
lane condition. The ultimate condition was not built out and Cove Road exists in an interim 
condition as a 2-lane roadway. The existing permit has 5 basins along the corridor and provides 
treatment within swales along the roadway.  

Future Drainage Conditions 

The proposed stormwater management facilities analyzed consist of off-site stormwater ponds 
and onsite exfiltration trenches to provide water quality treatment and water quantity 
attenuation of the stormwater runoff in accordance with both South Florida Water Management 
District and Martin County criteria. The proposed project consists of four drainage basins within 
the study limits, combining Basins 4 and 5.  The limits of Basin 1 and 2 will be shifted to 
shorten Basin 1 to assist with the limited stormwater treatment options for the basin. The 
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stormwater runoff from the project limits will be collected and conveyed in closed drainage 
systems consisting of curb and gutter, inlets, and pipes to the stormwater management 
alternatives.  The treatment facilities will discharge to the existing outfall locations along the 
corridor.  The proposed roadway will impact the existing stormwater treatment swales along the 
corridor. Water quality treatment and water quantity attenuation will be provided in the 
treatment alternatives to replace the impacted volume in the existing swales and for the 
proposed roadway improvements.  The stormwater treatment alternatives investigated are wet 
detention ponds, treatment swales, and exfiltration trenches.   

Summary 

The proposed stormwater management facilities have been identified along the project limits.  
Please note that the recommendations were based on pond sizes and locations determined 
from preliminary data calculations, reasonable engineering judgment, and assumptions.  
Stormwater management sizes and configurations may change during final design as more 
detailed information on SHWT, wetland hydrologic information, and final roadway profile 
become available.        

Table 1 – Pond Siting Summary 

Basin 
Name 

Treatment 
Name 

Roadway 
Basin 

(Acres) 

Pond 
Area 

(Acres) 

Exfiltration 
Length 
(Feet) 

Total 
Required TV  
(Acre-Feet) 

Total 
Provided TV  
(Acre-Feet) 

Total Required 
TV+Attenuation  

(Acre-Feet) 

Total Provided 
TV+Attenuation  

(Acre-Feet) 

Basin 1 

Pond 1A 

11.61 

1.75 N/A 2.77 2.77 3.66 3.86 

Pond 1B 1.54 N/A 2.77 2.77 3.81 3.83 

Exfil. 1 1.07* 7,450 2.31 3.27 3.27 3.27 

Basin 2 
Pond 2 

16.19 
7.22 N/A 4.67 4.67 7.68 8.52 

Exfil. 2 N/A 17,920 3.11 5.03 5.03 5.03 

Basin 3 

Pond 3A 

12.23 

6.55 N/A 3.15 3.15 5.51 6.27 

Pond 3B 4.90 N/A 3.15 3.15 5.23 5.77 

Exfil. 3 N/A 17,100 2.10 3.53 3.53 3.53 

Basin 4 

Pond 4A 

11.37 

4.52 N/A 3.19 3.19 5.08 5.59 

Pond 4B 4.86 N/A 3.19 3.19 5.30 5.88 

Exfil. 4 N/A 17,100 2.13 3.53 3.53 3.53 

Note: TV = Treatment Volume 
Preferred alternative in bold 

* Accounts for the swale area providing treatment in parallel with exfiltration 
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SECTION 1 INTRODUCTION 

The Florida Department of Transportation (FDOT), District Four, is proposing to widen Cove 
Road from SR 76/Kanner Highway to SR 5/US 1/Federal Highway in Martin County, Florida.  
The improvements consist of widening Cove Road from two to four lanes and include 
accommodations for bicyclists and pedestrians. The project is split into two roadway segments.  
Segment 1 extends from the beginning of the study to the Hibiscus Park Ditch.  Segment 2 is 
from the Hibiscus Park Ditch to the end of the study.  There are two alternatives being 
investigated within Segment 1. Four alternatives are being investigated for Segment 2. 

The study area is located within the South St. Lucie and Indian River Lagoon South Coastal 
watersheds and traverses three WBID’s; WBID 3210C (South Fork St. Lucie River (Tidal 
Segment), WBID 3220 (Basin 2), and WBID 3208C (Manatee Pocket). Manatee Pocket 
ultimately discharges to the Jensen Beach to Jupiter Inlet Aquatic Preserve, an Outstanding 
Florida Water (OFW). The St. Lucie River and Estuary Basin has adopted a Basin Management 
Action Plan (BMAP) for nutrients and dissolved oxygen. 

The existing roadway was permitted under SFWMD Permit No. 43-00642-S for an ultimate 4-
lane condition. The ultimate condition was not built out and Cove Road exists in an interim 
condition as a 2-lane roadway. The existing permit has 5 basins along the corridor and provides 
treatment within swales along the roadway.  

The purpose of this Pond Siting Report is to discuss, analyze, and identify the stormwater 
management plan for the proposed roadway improvements based on environmental impacts, 
hydrology and hydraulics, and economic factors. This report will evaluate and make 
recommendations for proposed stormwater management facilities to provide adequate 
treatment and attenuation for the proposed roadway improvements.   

SECTION 2 PROJECT DESCRIPTION 

This project involves the proposed widening of Cove Road, from State Road (SR) 76/Kanner 
Highway to SR 5/US 1/Federal Highway in Martin County, Florida. This 3.2-mile segment of 
Cove Road is a two-lane, undivided, rural roadway with 12-foot-wide travel lanes. A six-foot 
sidewalk is located on the north side of the roadway for the entire project limits and a six-foot 
sidewalk is located on the south side of the roadway from Kanner Highway to Atlantic Ridge 
Drive and from west of Montego Cove to Federal Highway. There are no existing bike lanes or 
shared-use paths within the project limits. Signalized intersections within the project limits are 
located at Kanner Highway, Atlantic Ridge, Legacy Cove Circle/Classical Way, Willoughby 
Boulevard, and Federal Highway. Martin County also classifies Cove Road as a major arterial 
roadway. Please see Exhibit 1 for the Project Location Map in Appendix 1. 

Stormwater management needs will be determined, and the addition of roadway lighting will be 
considered. Intersection improvements within the project limits will also be evaluated to 
accommodate anticipated future traffic needs. 
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2.1 PURPOSE AND NEED 

The primary purpose of widening Cove Road from two lanes to four lanes is to add capacity and 
improve the local transportation network. Additional elements that the proposed project will 
provide include support for economic and social demands along Cove Road, enhanced 
multimodal connectivity, and improved emergency evacuation. The study area for the proposed 
improvements includes Cove Road from Kanner Highway to Federal Highway. 

2.1.1 Project Status 
Within the project limits, Cove Road is located within the Martin Metropolitan Planning Area. 
This project is identified as Priority Project #1 within the Martin Metropolitan Planning 
Organization (MPO) Transportation Improvement Program (TIP) Fiscal Year (FY) 2020/21-
2024/25. The project is also included within Martin MPO's Martin in Motion 2045 Long Range 
Transportation Plan (LRTP).  This project is currently funded for a Project Development and 
Environment (PD&E) Study for FY 2022/23, FY 2023/24, and FY 2024/25.  Project funding 
includes Other Federal Aid - Regular Funds. As listed in the LRTP, the estimated total project 
cost is $35,948,639. The segment of Cove Road from Kanner Highway to Willoughby Boulevard 
has an estimated construction date of 2026-2030. The segment of Cove Road from Willoughby 
Boulevard to Federal Highway has an estimated construction date of 2031-2035. 
 
2.1.2 System Linkage 
Cove Road is a rural undivided road connecting the cities of Stuart and Port Salerno to I-95 and 
other areas within unincorporated Martin County. Although Cove Road is not a designated road 
in the state's Strategic Intermodal System (SIS), Cove Road provides access to I-95 (through 
Kanner Highway), which is a part of the SIS system. The reconstruction of Cove Road will help 
reduce traffic along Cove Road and other local roads. The proposed improvements will provide 
enhanced connectivity among the local and regional road network. 
 
2.1.3 Capacity 
According to the FDOT District 4 2020 Level of Service (LOS) Update, Cove Road is currently 
operating at an overall Level of Service D with Annual Average Daily Traffic (AADT) of 15,500 
vehicles. In the past four years, the AADT has increased by 1,500 vehicles. Additionally, 
according to Martin MPO's Martin in Motion 2045 LRTP, within the Cost Feasible Plan, the 
proposed two additional lanes along Cove Road are needed to address capacity deficiencies. 
According to the Volume to Capacity (V/C) Ratio Map within the LRTP, Cove Road from Kanner 
Highway to Federal Highway is over capacity (V/C is between 1.01 and 1.25) by 2045. 
Roadways are deemed deficient if the V/C ratio exceeds 0.9. Therefore, Cove Road within the 
project limits will experience congestion by 2045 if additional improvements are not made. 
The future traffic demand is projected to increase due to population growth along Cove Road. 
According to the Martin County Roadway Level of Service Inventory Reports, Cove Road from 
Kanner Highway to Willoughby Boulevard is experiencing an average annual growth rate of 
1.5%. This growth can be attributed to planned developments along Cove Road, including a 
residential development called Cove Royal. The AADT is expected to increase by the year 2045, 
triggering the need for additional lanes of traffic along Cove Road. 
 



Cove Road from SR 76/Kanner Highway to SR 5/US 1/Federal Highway 
Financial Project Number: 441700-1-22-02   Page 5 

    

 

 

 
Ardurra Group, Inc.  Pond Siting Report 

   

2.1.4 Modal Interrelationships 
Cove Road includes a sidewalk along the entire north side, but intermittently along the south 
side of the road. Cove Road also does not provide designated bike lanes within the entire 
project limits. Two schools are located along the south side of Cove Road: Dr. David L. 
Anderson Middle School and Treasure Coast Classical Academy. According to the Martin County 
Bicycle and Pedestrian Safety Action Plan (2016), Cove Road at Dr. David L. Anderson Middle is 
a bicycle and pedestrian crash hot spot. The Martin County Bicycle and Pedestrian Safety Action 
Plan includes countermeasures for reducing conflicts with bicycles, pedestrians, and vehicles, 
which will be considered for the project improvements. Adding multimodal improvements to 
Cove Road within the project limits will increase safety of the local community. 
 
2.1.5 Emergency Evacuation 
Based on Martin County's Evacuation Routes Map, Cove Road is classified as an evacuation 
route within the entire project limits. Therefore, improvements to Cove Road, will help to 
improve mobility to I-95 and decrease evacuation times. Additionally, emergency response 
times will be decreased by the proposed improvements. 

2.1 ALTERNATIVES CONSIDERED 

2.1.1 Segment 1 

 

2.1.1.1 Segment 1, Alternative 1A 
Segment 1, Alternative 1A proposes to widen the roadway from a two-lane rural roadway to a 
four-lane urban roadway, from SR 76 (Kanner Highway) east to the Hibiscus Park Ditch, 
approximately 175 feet west of Avalon Drive.  
The proposed four-lane urban typical section includes two 11-foot-wide travel lanes and a 7-
foot-wide buffered bike lane in each direction separated by a 22-foot-wide raised median. A 6-
foot-wide sidewalk is included on the north side of the roadway, and a 12-foot-wide shared-use 
path is included on the south side of the roadway. Please see Exhibit 2A for the Typical 
Section in Appendix 1. Stormwater runoff will be collected in an enclosed drainage system 
using curb and gutter, and pipes to offsite stormwater ponds. The SR 76 intersection will be 
signalized, and roundabouts are proposed at Lost Pine Dr / Tres Belle Cir and Ault Ave. The 
proposed improvements require a minimum of 122.5 feet of right-of-way and will generally fit 
within the existing right-of-way with the exception of minor impacts due to the proposed 
shared-use path. 
 
2.1.1.2 Segment 1, Alternative 1B 
Segment 1, Alternative 1B proposes to widen the roadway from a two-lane rural roadway to a 
four-lane urban roadway, from Kanner Highway east to the Hibiscus Park Ditch, approximately 
175 feet west of Avalon Drive.  
The proposed typical section is a four-lane urban typical section that includes two 11-foot-wide 
travel lanes in each direction of Lost Pine Dr / Tres Belle Cir and Ault Ave. Twelve-foot-wide 
shared-use path are included along both sides of the road. Please see Exhibit 2B for the 
Typical Section in Appendix 1.  Stormwater runoff will be collected in an enclosed drainage 
system using curb and gutter and pipes to offsite stormwater ponds. The SR 76 intersection will 
be signalized and roundabouts are proposed at Lost Pine Dr / Tres Belle Cir and Ault Ave. The 
proposed improvements require a minimum of 119 feet of right-of-way and will generally fit 
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within the existing right-of-way with the exception of minor impacts due to the proposed 
shared-use path. 
 
2.1.2 Segment 2 
 
2.1.2.1 Segment 2, Alternative 2A 
Segment 2, Alternative 2A proposes to widen the roadway from a two-lane rural roadway to a 
four-lane urban roadway, from the Hibiscus Park Ditch, approximately 175 feet west of Avalon 
Drive, to SR 5/US 1 (Federal Highway).  
The proposed typical section includes two 11-foot-wide travel lanes in each direction separated 
by a 19.5-foot-wide raised median. The north side of the roadway will include a 7-foot-wide 
buffered bike lane and a 6-foot-wide sidewalk, while the south side will include a 10-foot-wide 
shared-use path. Please see Exhibit 2C for the Typical Section in Appendix 1.  Stormwater 
runoff will be collected in an enclosed drainage system using curb and gutter and pipes to 
offsite stormwater ponds. This typical section requires a minimum of 108.5 of right-of-way and 
additional right-of-way will be required from the north and south sides of the roadway.  
 
2.1.2.2 Segment 2, Alternative 2B 
Segment 2, Alternative 2B proposes to widen the roadway from a two-lane rural roadway to a 
four-lane urban roadway, from the Hibiscus Park Ditch, approximately 175 feet west of Avalon 
Drive, to SR 5/US 1 (Federal Highway).  
The proposed typical section includes two 11-f,oot-wide travel lanes in each direction separated 
by a 19.5-foot-wide raised median. A 10-foot wide shared-use path will be provided along both 
sides of the road. Please see Exhibit 2D for the Typical Section in Appendix 1. Stormwater 
runoff will be collected in an enclosed drainage system using curb and gutter and pipes to 
offsite stormwater ponds. This typical section requires a minimum of 107.5 feet of right-of-way 
and additional right-of-way will be required from the north and south sides of the roadway.  
 
2.1.2.3 Segment 2, Alternative 2C 
Segment 2, Alternative 2C proposes to widen the roadway from a two-lane rural roadway to a 
four-lane urban roadway, from the Hibiscus Park Ditch, approximately 175 feet west of Avalon 
Drive, to SR 5/US 1 (Federal Highway).  
The proposed typical section includes an 11-foot-wide outside lane and a 10-foot-wide inside 
lane in each direction, separated by a 15.5-foot-wide raised median. A 10-foot wide shared-use 
path will be provided along both sides of the road. Please see Exhibit 2E for the Typical 
Section in Appendix 1. Stormwater runoff will be collected in an enclosed drainage system 
using curb and gutter and pipes to offsite stormwater ponds. This typical section requires a 
minimum of 101.5 feet of right-of-way and additional right-of-way will be required from the 
north and south sides of the roadway.  
 
2.1.2.4 Segment 2, Alternative 2D 
Segment 2, Alternative 2D proposes to widen the roadway from a two-lane rural roadway to a 
four-lane urban roadway, from the Hibiscus Park Ditch, approximately 175 feet west of Avalon 
Drive to SR 5/US 1 (Federal Highway).  
There are three variations to this typical section options being proposed.  
Option 1 includes an 11-foot-wide outside lane and a 10-foot wide inside lane in each direction 
separated by a 15.5-foot-wide raised median. A 6-foot-wide buffered bike lane and 6-foot-wide 
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sidewalk with a concrete gravity wall are proposed on the north side of the roadway. A 10-foot-
wide shared-use path is proposed on the south side of the roadway. Please see Exhibit 2F for 
the Typical Section in Appendix 1. Stormwater runoff will be collected in an enclosed 
drainage system using curb and gutter and pipes to offsite stormwater ponds. This option 
requires a minimum of 96.25 feet of right-of-way. Additional right-of-way will be required from 
the south side of the roadway.  
Option 2 includes an 11-foot-wide outside travel lane and a 10-foot wide inside travel lane in 
each direction separated by a 15.5-foot-wide raised median. A 6-foot-wide buffered bike lane 
and 6-foot-wide sidewalk with a concrete gravity wall are proposed on the north side of the 
roadway. A 10-foot-wide sidewalk at the back of curb is proposed on the south side of the 
roadway. Stormwater runoff will be collected in an enclosed drainage system using curb and 
gutter and pipes to offsite stormwater ponds. This typical section requires a minimum of 90.25 
feet of right-of-way and additional right-of-way will be required from the south side of the 
roadway.  
Option 3 includes an 11-foot-wide outside lane and a 10-foot wide inside lane in each direction 
separated by a 15.5-foot-wide raised median. A 6-foot-wide buffered bike lane and 6-foot-wide 
sidewalk with a concrete gravity wall are proposed on the north side of the roadway. A 10-foot-
wide shared-use path is proposed on the south side of the roadway, however, it will swing out 
away from the roadway to avoid impacts to existing electrical transmission poles. Stormwater 
runoff will be collected in an enclosed drainage system using curb and gutter and pipes to 
offsite stormwater ponds. This typical section requires as much as 96.25 feet of right-of-way 
and additional right-of-way will be required from the south side of the roadway. 

SECTION 3 DESIGN CRITERIA 

The design of the stormwater management facilities for the project is governed by the rules set 
forth by the SFWMD and Martin County.  Water quality treatment and attenuation requirements 
will comply with the guidelines as defined in Chapter 62-330 of the Florida Administrative Code 
(F.A.C), the Martin County Stormwater Management and Flood Protection Standards, and the 
Statewide Environmental Resource Permit Manual (SWERP).    

Wet detention pond and exfiltration trench alternatives have been analyzed to provide for water 
quality improvements as well as water quantity attenuation for the project runoff.  Please refer 
to the summary below for the water quality, water quantity, and retention pond facilities 
configuration criterion used for the project: 

3.1 SFWMD CRITERIA 

 Water Quality – Coordination with SFWMD determined that water quality volume 
would be required to replace the impacted permitted volume for each basin plus provide 
an additional 2.5” over the new impervious area. The new impervious area will be 
required to provide an additional fifty percent (50%) treatment volume since the project 
limits are within the St. Lucie River and Estuary Basin, which has adopted a Basin Action 
Management Plan (BMAP). The BMAP requires the additional treatment volume and will 
require a nutrient loading analysis. 
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 Water Quantity – The SFWMD requires that the post development peak discharge 
shall be at or below pre-development peak discharge for the 25-year/72-hour storm 
event.   

 Wet Detention Pond Facilities Configuration – The proposed pond shall have a 
minimum area of 0.5 acre and 100 feet minimum width for linear areas in excess of 200 
feet length (measured at the control elevation). The pond will include a 20-foot 
maintenance berm width (15-foot minimum), minimum 1:4 (Vertical:Horizontal) for 
pond side slopes and tie up/down slopes to existing ground, and a minimum 1-foot 
freeboard from the inside maintenance berm to the Design High Water (DHW) stage.  
The pond area shall be 0.5 acres at the control elevation. The littoral area shall be 
shallower than 6 feet as measured from below the control elevation.  The minimum 
shallow, littoral area shall be the lesser of 20 percent of the wet detention area or 2.5 
percent of the total of the detention area (including side slopes) plus the basin 
contributing area.       

 Exfiltration Trench – The proposed exfiltration trench will be designed using the 
Empirical Equations Method developed by the SFWMD. These formulas calculate the 
required length of exfiltration trench based on a one-hour exfiltration time, which is 
representative of the majority of small magnitude and short duration rainfall events. A 
safety factor of 2 is provided for the required length of exfiltration trench per the FDOT 
Drainage Design Guide.      

3.2 MARTIN COUNTY CRITERIA 
 

 Water Quality: Martin County requires that treatment be provided for three inches (3”) 

over the impervious areas for dry retention. This requirement is increased by twenty-five 

percent (25%) for dry detention and by fifty percent (50%) for wet detention. The 

county requires recovery of half of the treatment volume between 24 hours and five 

days, and 90 percent of the 25-year three-day runoff volume in 12 days from cessation 

of the storm event. 

 Water Quantity: Martin County requires that the post development peak discharge 

shall be at or below pre-development peak discharge for the 25-year/72-hour storm 

event and the 3-year/24-hour storm event.  

 Wet Detention Pond Facilities Configuration: Martin County requires the 1:4 pond 

side slopes in wet systems be extended to three feet below the control elevation. 

SECTION 4 DATA COLLECTION 

The design team collected and reviewed data from the following sources: 

 FDOT Drainage Manual, January 2024 

 FDOT Drainage Design Guide, January 2024 

 SFWMD Permit No. 43-00642-S, Cove Road Widening 



Cove Road from SR 76/Kanner Highway to SR 5/US 1/Federal Highway 
Financial Project Number: 441700-1-22-02   Page 9 

    

 

 

 
Ardurra Group, Inc.  Pond Siting Report 

   

 SFWMD Environmental Resource Permit Applicant’s Handbook Volume II – May 2016 

 SWERP Environmental Resource Permit Information Manual, 2020 

 National Flood Insurance Program (NFIP) Flood Insurance Rate Map (FIRM), Panels Nos. 
12085C0282H, 12085C0301H, 12085C0163H, and 12085C0164H, Martin County, Florida 
dated February 19, 2020. 

 U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 
Soil Survey of Martin County, Florida 

 USDA NRCS Soil Survey Geographic (SSURGO) Database 

 United States Geological Survey (USGS) Quadrangle Maps  

 Martin County Stormwater and Flood Protection Standards 

 Article 4, Site Design Standards, Division 8, Excavating, Filling, and Mining, Division 9, 
Stormwater Management, Division 10, Flood protection, Division 19, Roadway Design, 
Martin County Land Development Regulations 

 Field Reconnaissance (June 2024) 

SECTION 5 EXISTING SITE CONDITIONS 

5.1 TOPOGRAPHY & HYDROLOGIC FEATURES 

The topography of the project area general slopes to the west towards Kanner Highway/SR 76 
from Ault Avenue with elevations ranging from elevation 18 feet at Ault Avenue to elevation 9.0 
feet at the roadway low point near SW Gaines Avenue. From Ault Avenue east to SR 5/US 1 
relatively flat with elevations ranging from a high of approximately 18 feet to a low of 17 feet 
NAVD 88.  Please refer to the USGS Quadrangle Map, Exhibit 3 in Appendix 1.   

There are four existing cross drains within the project limits. The cross drains allow for 
conveyance of offsite flow and interconnectivity of offsite wetland systems along the corridor. 
Please refer to the Basin Maps in Appendix 2 and to Table 2 for a Summary of Existing 
Cross Drains. 

Table 2 – Summary of Existing Cross Drains  

Structure Number Station Description 

CD-1 203+20 15” RCP 

CD-2 255+35 26”x42” ERCP 

CD-3 316+80 Double 18” RCP 

CD-4 340+60 18” RCP 

 
5.1.1 SOILS DATA & GEOTECHNICAL INVESTIGATIONS 

The Soil Survey of Martin County Area, Florida, published by the USDA NRCS (dated 1980) has 
been reviewed for the project vicinity. According to the soil survey there are four (4) different 
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soil types encountered along the project limits and are classified as Hydrological Soil Group 
(HSG) A, A/D and B/D soils.  Group A soils have low runoff potential and high infiltration rates 
even when thoroughly wetted. They consist chiefly of deep, well to excessively drained sand or 
gravel and have a high rate of water transmission. Group B soils have moderate infiltration 
rates when thoroughly wetted and consist chiefly of moderately deep or deep, moderately 
drained or well drained soils and have moderate runoff potential. Group D soils have high runoff 
potential when thoroughly wet and have slow infiltration rates.  If a soil is assigned a dual HSG, 
the first letter is for drained areas and the second is for un-drained areas.  Only the soils that in 
their natural condition are in group D are assigned to dual classes. Please refer to the NRCS 
Soils Map, Exhibit 4 in Appendix 1.  Table 3 – USDA NRCS Soil Survey Information 
summarizes and lists the soil types and relevant information.  The ground water is at a depth of 
0.0’ – 1.0’ below the existing ground throughout the majority of the project.   

 

Table 3 – USDA NRCS Soil Survey Information 

Soil 
No. 

Martin County 
USDA Soil Name 

 
 

SOIL NAME 

Seasonal High 
Ground Water 

HSG 

Soil Classification 

Depth 
(feet) 

Duration 
(months) 

Depth 
(inches) 

Unified AASHTO 

2 
LAWNWOOD AND 

MYAKKA FINE 
SANDS 

LAWNWOOD 0.5-1.5 Jun-Sep A/D 

0-5 
5-28 

28-52 
52-64 
64-80 

SP, SP-SM 
SP 

SM, SP-SM 
SM, SP 
SP-SM 

A-3 
A-3 
A-3 
A-3 

A-2-4, A-3 

MYAKKA 0.5-1.5 Jun-Sep B/D 

0-6 
6-20 

20-36 
36-80 

SP, SP-SM 
SP, SP-SM 
SM, SP-SM 
SP, SP-SM 

A-3 
A-3 

A-2-4, A-3 
A-3 

4 
WAVELAND AND 
IMMOKALEE FINE 

SANDS 

WAVELAND 0.5-3.0 May-Oct A/D 

0-4 
4-43 

43-47 
47-77 
77-91 
91-99  

SP, SP-SM 
SP 

SM, SP-SM 
SM, SP-SM 
SM, SP-SM 

SP-SM 

A-3 
A-3 

A-2-4 
A-2-4, A-3 

A-2-4 
A-2-4, A-3 

IMMOKALEE 0.5-1.5 Jun-Sep B/D 

0-6 
6-35 

35-54 
54-80 

SP, SP-SM 
SP-SM, SP 
SM, SP-SM 
SP, SP-SM 

A-3 
A-3 

A-2-4, A-3 
A-3 

5 

WAVELAND AND 
LAWNWOOD FINE 

SANDS, 
DEPRESSIONAL 

WAVELAND 0.0 Jun-Dec A/D 

0-2 
2-43 

43-77 
77-91 
91-99 

SP, SP-SM 
SP 

SM, SP-SM 
SP-SM 
SP-SM 

A-3 
A-3 

A-2-4 
A-2-4, A-3 
A-2-4, A-3 

LAWNWOOD 0.0 Jun-Dec B/D 

0-3 
3-22 

22-29 
29-80 

SP, SP-SM 
SP 

SM, SP-SM 
SP-SM 

A-3 
A-3 

A-2-4, A-3 
A-2-4, A-3 

36 
ARENTS, 0 TO 2 

PERCENT SLOPES 
ARENTS 1.5-3.0 Jun-Nov A 

0-30 
30-36 
36-60 

SP, SP-SM 
SP, SP-SM 
SP-SM, SP 

A-2-4, A-3 
A-2-4, A-3 
A-3, A-2-4 
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5.2 ENVIRONMENTAL CHARACTERISTICS 

5.2.1 Land Use Data   

The project corridor is a mixture of Low Density, Rural Density, Estate Density, and 
Commercial/Office/Residential land uses along the study corridor.  The proposed widening will 
not alter any existing or future land uses in the area. Please see Exhibit 5 for the Future 
Land Use Map in Appendix 1.  

5.2.2 Cultural Features 

Cultural features preserve and enhance the cultural nature of a community and include parks, 
schools, churches and other religious institutions. Also included are historic sites, 
archaeologically significant sites and neighborhood gathering places.  Community services 
include facilities that provide necessary services such as fire stations, police stations, public and 
private schools, hospitals, cemeteries, public buildings, and civic facilities. The Cultural Resource 
Assessment Report did not find any previously recorded historic resources within the area of 
potential effect (APE). Most of the pond sites have low to medium ranking for archaeological 
potential. Pond 1B has a high archaeological potential but has been heavily disturbed by 
previous construction. Additional information regarding cultural features can be found in the 
Cultural Resource Assessment Report conducted as part of this study and submitted under 
a separate cover. 

5.2.3 Natural and Biological Features 

The proposed project avoids and minimizes impacts to wetlands, other surface waters (OSWs), 
protected species, and their habitats to the greatest extent practicable. Based on the existing 
information and both general and species-specific surveys, the stormwater treatment 
alternatives will not jeopardize the continued existence of a protected species and/or result in 
the destruction or adverse modification of critical habitat. However, additional coordination with 
wildlife and habitat conservation agencies will be required during the design and permitting 
phase and additional wildlife surveys may be required prior to or during construction. No 
Essential Fish Habitat (EFH) is located within the project area. No involvement with EFH 
resources is anticipated. 

The preferred pond alternatives will impact approximately 8.15 acres of wetlands. During the 
design and permitting phase, final impacts will be calculated along with the appropriate 
mitigation to satisfy the requirements of 33 U.S.C. § 1344 and Part IV of Chapter 373, F.S. More 
information regarding wetlands, OSWs, and protected species can be found in the Natural 
Resources Evaluation Report conducted as part of this study and submitted under a 
separate cover.   

5.2.4 Contamination Screening 

A Contamination Screening Evaluation Report (CSER) was performed for the potential pond 
areas for the study.  The risk rankings for the recommended pond sites vary from “Low” to “No” 
with Pond 3 having a risk ranking of “Low” and Ponds 2, 4A, and 4B having a risk ranking of 
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“No.”  There is no additional work recommended for the sites with a risk ranking of “No.”  A 
Level 2 field screening for Pond 3 is recommended because of its risk ranking of “Low” and 
required purchase of new right-of-way.  More information regarding contamination screening 
can be found in the Contamination Screening Evaluation Report conducted as part of this 
study and submitted under a separate cover. 

5.3 EXISTING DRAINAGE CONDITIONS 

5.3.1 Existing Conditions 

The study area is located within the South St. Lucie and Indian River Lagoon South Coastal 
watersheds and traverses three WBID’s; WBID 3210C (South Fork St. Lucie River (Tidal 
Segment)), WBID 3220 (Basin 2), and WBID 3208C (Manatee Pocket). Manatee Pocket 
ultimately discharges to the Jensen Beach to Jupiter Inlet Aquatic Preserve, an Outstanding 
Florida Water (OFW). The St. Lucie River and Estuary Basin has adopted a Basin Management 
Action Plan (BMAP) for nutrients and dissolved oxygen. Please see Exhibit 7 for the Water 
Body Identification Map (WBID) in Appendix 1. 

The existing roadway was permitted under SFWMD Permit No. 43-00642-S for an ultimate 4-
lane condition. The ultimate condition was not built out and Cove Road exists in an interim 
condition as a 2-lane roadway. The existing permit has 5 basins along the corridor and provides 
treatment within swales along the roadway. The limits of the existing basins and permitted 
areas are shown in Table 4 - Summary of Existing Drainage Basins and are also included 
on the Basin Maps in Appendix 2. 

Table 4 – Summary of Existing Drainage Basins 

Basin 
Name 

From 
Station 

To 
Station 

Basin 
Area (ac.) 

Imperv. 
Area (ac.) 

Outfall Location 

Basin 1 200+00 233+27 11.61 6.10 
St. Lucie River via 

Gaines Avenue Ditch 

Basin 2 233+27 286+28 16.19 7.89 
St. Lucie River via Fern 

Creek Wetlands 

Basin 3 286+28 324+20 12.23 6.25 
St. Lucie River via 
Wetland System 

Basin 4 324+20 348+20 6.19 3.24 
Manatee Pocket via 
Hibiscus Park Ditch 

Basin 5 348+20 368+28 5.18 2.18 
Manatee Pocket via 

Cross Drain under US 1 

 
 

5.3.1.1 Basin 1 

Basin 1 begins at SR 76/Kanner Highway and continues to just east of SE Burnett Avenue. 
Stormwater runoff from the roadway is collected and routed through swales, inlets, and 
culverts, which provide the required 1.27 acre-feet of treatment for the basin. The basin outfalls 
into the Gaines Ave roadside ditch through a control structure located at the intersection.  
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Stormwater flows south along the Gaines Avenue ditch before discharging into the South Fork 
of the St. Lucie River through a culvert.  

5.3.1.2 Basin 2 

Basin 2 begins just east of SE Burnett Avenue and continues east to Ault Avenue. Stormwater 
runoff from the roadway is collected and routed through swales and culverts which provide the 
required 1.64 acre-feet of treatment for the basin. The basin discharges through a control 
structure north to a wetland system that ultimately outfalls into the South Fork of the St. Lucie 
River.  

5.3.1.3 Basin 3 

Basin 3 begins at Ault Avenue and continues east to east of Willoughby Blvd near the Discovery 
Village at Stuart entrance.  Stormwater runoff from the roadway is collected and routed through 
swales and culverts which provide the required 1.30 acre-feet of treatment for the basin. The 
basin discharges through a control structure north to a wetland system, which is now the Cove 
Road Land Trust Wetlands Restoration. The wetland system ultimately outfalls north into the 
Tower Road Ditch. 

5.3.1.4 Basin 4 

Basin 4 begins near the Discovery Village at Stuart entrance, east of Willougby Road, and 
continues east to Montego Cove.  Stormwater runoff from the roadway is collected and routed 
through roadside swales and culverts which provide the required 0.68 acre-feet of treatment for 
the basin. The basin discharges through a control structure north to the Hibiscus Park Ditch, 
along the west side of Hibiscus Park, which then flows to the large ditch bisecting the 
community. The large ditch discharges through a cross drain under US 1, ultimately outfalling to 
Manatee Pocket. 

5.3.1.5 Basin 5 

Basin 5 begins at Montego Cove and extends to the end of the project.  Stormwater runoff from 
the roadway is collected and routed through roadside swales, inlets, culverts, and exfiltration 
trenches which provide the required 0.38 acre-feet of treatment for the basin. The basin 
discharges to the US 1 stormsewer system at the intersection of Cove Road and US 1.  The 
stormsewer system flows north to the cross drain under US 1, which conveys the Hibiscus Park 
Ditch, and ultimately outfalls to Manatee Pocket. 

5.3.2 FLOODPLAINS 

The Federal Emergency Management Agency (FEMA) has developed a Flood Insurance Rate 
Map (FIRM) for the study area.  The relevant FIRM panel numbers are 12085C0282H, 
12085C0301H, 12085C0163H and 12085C0164H, for Martin County, Florida dated February 19, 
2020.  The project is designated Zone X and will not have any floodplain impacts.  Please see 
the FEMA Map in Appendix 1, Exhibit 6. 
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SECTION 6 PROPOSED DRAINAGE CONDITIONS 

The stormwater runoff from the project limits will be collected and conveyed in closed drainage 
systems consisting of curb and gutter, inlets, and pipes to the proposed stormwater 
management site. The treatment facilities will discharge to the existing outfall locations along 
the corridor. The proposed roadway will impact the existing stormwater treatment swales along 
the corridor. Water quality treatment and water quantity attenuation will be provided in the 
proposed treatment site to replace the impacted volume in the existing swales and for the 
proposed roadway improvements.  For the attenuation analysis, impacts to the existing swales 
required the historical roadway condition to be used for the pre-condition. The stormwater 
treatment alternatives investigated are wet detention ponds, treatment swales, and exfiltration 
trenches.  

6.1 OVERVIEW 

6.1.1 Stormwater Ponds 

The proposed project consists of four drainage basins within the study limits, combining existing 
Basins 4 and 5.  Stormwater runoff will be routed to proposed stormwater treatment facilities 
for water quality treatment and attenuation before ultimately discharging to the existing outfall 
locations. Please refer to Post-Development Basin Maps in Appendix 2.  Table 5 – 
Summary of Proposed Drainage Basins provides a summary of the proposed basin limits 
and their outfall locations.   

Table 5 – Summary of Proposed Drainage Basins 

Basin Name From Station To Station Outfall Location 

Basin 1 200+00 233+27 
St. Lucie River via 

Gaines Avenue Ditch 

Basin 2 233+27 286+28 
St. Lucie River via Fern 

Creek Wetlands 

Basin 3 286+28 324+20 
St. Lucie River via 
Wetland System 

Basin 4 324+20 368+28 
Manatee Pocket via 
Hibiscus Park Ditch 

6.2 STORMWATER POND EVALUATION 

6.2.1 Basin 1 
 

Basin 1 in the proposed condition begins at SR 76/Kanner Highway and continues to east of 
South Burnett Avenue, maintaining the same limits as in the existing condition. The basin slopes 
to the west with the low point located near Gaines Avenue. The basin area is made up of poorly 
drained Waveland and Immokalee fine sands (HSG A/D) with ground elevations ranging from 9 
feet to 12 feet NAVD. The particulars of the stormwater approach are discussed in the following 
sections. All calculations and parameters for each alternative are located in Appendix 3. This 
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basin is located within WBID 3210C which is impaired for nutrients and within the St. Lucie 
River and Estuary BMAP; therefore, a pollutant loading analysis has been provided for this 
basin. 
 
6.2.1.1 Exfiltration Trench 

An exfiltration trench alternative has been investigated for the basin to provide treatment and 
attenuation for stormwater runoff. The exfiltration trench will be constructed underneath the 
proposed shared use path, outside of the roadway.  The exfiltration trench will have an 8-foot 
width and a height of 7 feet. Where feasible the perforated pipe invert will be set at the 
seasonal high-water table, which is assumed to be approximately 3-5 feet below the roadway 
elevation based on geotechnical and existing permit data. The preliminary analysis utilized a 30” 
pipe diameter, however, the final pipe sizing will be determined in design. Preliminary 
geotechnical investigations found the soils within the basin to have a low infiltration rate, 
limiting the amount of storage available within a proposed exfiltration trench.  To offset the 
volume required within an exfiltration trench, alternative treatment options have been 
investigated within the basin to use in conjunction with exfiltration. These options include dry 
detention swales and compensatory treatment, which are discussed in the following sections.   

6.2.1.2 Swales 

The proposed roadway improvements will impact the existing treatment swales along the 
project corridor. However, between Cove Road and SE Gaines Avenue there is space available 
for a small swale to provide treatment volume for the roadway runoff. Additionally, the 
proposed roadway will minimally impact the existing swale north of Cove Road from station 
204+00 to station 211+00, which can continue to provide treatment volume for the basin as it 
does in the existing condition. The existing swale bottom ranges from elevation 5.50 feet to 6.0 
feet NAVD and back of berm elevation ranges from elevation 9.0 feet to 10 feet. The proposed 
swale area between Cove Road and SE Gaines Avenue will provide 0.24 acre-feet of treatment 
and the swale area along the north side of Cove Road will provide 0.87 acre-feet of treatment.  

6.2.1.3 Compensation 

Stormwater runoff from SW Gaines Avenue, north of Cove Road, currently flows untreated to 
the Gaines Avenue outfall ditch through the cross-drain underneath Cove Road. To assist in 
offsetting impacts to the existing treatment along Cove Road, swales will be constructed along 
SW Gaines Avenue to provide treatment for runoff from the existing roadway. The swales will 
be constructed within the existing R/W and provide 0.06 acre-feet of treatment for 0.28 acres 
of existing pavement to compensate for the proposed improvements along Cove Road. The 
swale bottom will have an elevation of 8.0 feet NAVD and back of berm elevation of 12 feet 
NAVD. 

After review of the treatment alternatives discussed and additional volume required through 
exfiltration it was found that the length of exfiltration trench needed to meet the additional 
treatment and attenuation volume would be 7,450 feet. The length of exfiltration required 
exceeds the basin length making construction of this alternative impractical.  
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6.2.1.4 Pond 1A 

Pond 1A is located north of Cove Road at approximately station 205+00. The pond site sits 
within parcel 553841000042000821. Water quality treatment and attenuation will be provided 
via wet detention. The proposed pond site has a structure and parking lot, which are situated 
on Waveland and Immokalee fine sands (HSG A/D) and has an existing ground elevation from 8 
feet to 9 feet NAVD. From the existing permit information for Cove Road and the observed 
highwater mark at the structure out-falling to the Gaines Avenue ditch the WSWT elevation is 
approximately at elevation 4.00 feet NAVD. To account for anticipated impacts to the St. Lucie 
River and downstream condition due to sea level rise the proposed pond is controlled one foot 
above the WSWT. Preliminary pond sizing calculations indicates that the wet detention pond will 
require 1.75 acres to provide treatment and attenuation for the basin. The total parcel is 2.09 
acres.   

6.2.1.5 Pond 1B 

Pond 1B is located south of Cove Road along Gaines Avenue at the intersection of Paulson 
Avenue. The pond site sits within parcel 043941000000000807. Water quality treatment and 
attenuation will be provided via wet detention. The proposed pond site has an existing 
structure, which is situated on Waveland and Immokalee fine sands (HSG A/D) and Arents, 0 to 
2 percent slopes (HSG A) and has existing ground elevations of 6 feet NAVD. The site is 
partially within Zone AE Floodplains according to FEMA Firm Maps, however, there are no 
anticipated floodplain impacts since the floodplain elevation is 5.9 feet NAVD, which is below 
the existing ground elevation. Review of the NRCS web soil survey and existing permits along 
the St. Lucie River identified the anticipated WSWT to be approximately 3.50 feet NAVD.  
Preliminary pond sizing calculations indicates that the wet detention pond will require 1.54 
acres, which encompasses the entire parcel, to provide treatment and attenuation for the basin.  
Pond 1B is the recommended stormwater treatment alternative for the basin.   

6.2.2 Basin 2 
 

Basin 2 in the proposed condition will maintain the same basin limits as in the existing 
condition. The basin slopes to the west away from the highpoint at Ault Avenue. The basin area 
is made up of somewhat poorly drained Arents (HSG A) and poorly drained Waveland and 
Immokalee fine sands (HSG A/D) with ground elevations ranging from 12 feet to 18 feet NAVD.  
The particulars of the stormwater approach are discussed in the following sections. All 
calculations and parameters for each alternative are located in Appendix 3. This basin is 
located within WBID 3210C which is impaired nutrients and within the St. Lucie River and 
Estuary BMAP; therefore, a pollutant loading analysis has been provided for this basin. 
 
6.2.2.1 Exfiltration Trench 

An exfiltration trench alternative has been investigated for the basin to provide treatment and 
attenuation for stormwater runoff. The exfiltration trench will be constructed underneath the 
proposed shared use path, outside of the roadway.  The exfiltration trench will have an 8-foot 
width and a height of 7 feet. Where feasible the perforated pipe invert will be set at the 
seasonal high-water table, which is assumed to be approximately 3-5 feet below the roadway 
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elevation based on geotechnical and existing permit data. The preliminary analysis utilized a 30” 
pipe diameter, however, the final pipe sizing will be determined in design. Preliminary 
geotechnical investigations found the soils within the basin to have a low infiltration rate, 
limiting the amount of storage available within a proposed exfiltration trench. To both replace 
the permitted treatment volume within the swales impacted by the proposed design and meet 
the requirements for the additional improvements the total length of the exfiltration trench 
required would be 17,920 feet, which greatly exceeds the total length of the basin, creating 
difficulty in the feasibility of the construction.  It is not anticipated that an exfiltration trench will 
meet the stormwater requirements for the basin. 

6.2.2.2 Pond 2 

Pond 2 is located north of Cove Road at approximately station 230+00. The pond site sits within 
parcel 553841000043000801. Water quality treatment and attenuation will be provided via wet 
detention.  The proposed pond site is situated on Waveland and Immokalee fine sands (HSG 
A/D) and has an existing ground elevation from 11 feet to 12 feet NAVD. The NRCS Web Soil 
Survey defines the seasonal high-water depth in these soils to be 0.0-1.0 feet below the ground 
elevation.  From the existing permit information for the adjacent Showcase PUD to the west the 
WSWT elevation ranges from elevation 8.50 feet to 9.0 feet NAVD and existing permit 
information for the Fern Creek outfall and downstream condition of the Cove Isle permit range 
from 10.50 feet to 11.00 feet NAVD.  The pond has been sized with the control elevation set at 
the higher permitted outfall control elevation.  Preliminary pond sizing calculations indicates that 
the wet detention pond will require 7.22 acres to provide treatment and attenuation for the 
basin. The total parcel is 8.75 acres. Pond 2 is the recommended stormwater treatment 
alternative for the basin. 

6.2.3 Basin 3 
 

Basin 3 maintains the same limits as in the existing permitted condition, beginning at Ault 
Avenue and continues east to east of Willoughby Blvd near the Discovery Village at Stuart 
entrance. The basin area is mostly flat with elevations ranging from 18 feet to 17 feet NAVD.  
The basin area is made up of poorly drained Lawnwood and Myakka fine sands (HSG A/D) and 
poorly drained Waveland and Immokalee fine sands (HSG A/D). The particulars of the 
stormwater approach are discussed in the following sections. All calculations and parameters for 
each alternative are located in Appendix 3. This basin is located within WBID 3210C which is 
impaired nutrients and within the St. Lucie River and Estuary BMAP; therefore, a pollutant 
loading analysis has been provided for this basin. 
 
6.2.3.1 Exfiltration Trench 

An exfiltration trench alternative has been investigated for the basin to provide treatment and 
attenuation for stormwater runoff. The exfiltration trench will be constructed underneath the 
proposed shared use path, outside of the roadway.  The exfiltration trench will have an 8-foot 
width and a height of 6 feet.  Where feasible the perforated pipe invert will be set at the 
seasonal high-water table, which is assumed to be approximately 3-5 feet below the roadway 
elevation based on geotechnical and existing permit data.  The preliminary analysis utilized a 
30” pipe diameter, however, the final pipe sizing will be determined in design. Preliminary 
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geotechnical investigations found the soils within the basin to have a low infiltration rate, 
limiting the amount of storage available within a proposed exfiltration trench. To both replace 
the permitted treatment volume within the swales impacted by the proposed design and meet 
the requirements for the additional improvements the total length of the exfiltration trench 
required would be 17,100 feet, which greatly exceeds the total length of the basin, creating 
difficulty in the feasibility of the construction.  It is not anticipated that an exfiltration trench will 
meet the stormwater requirements for the basin. 

6.2.3.2 Pond 3A 

Pond 3A is located north of Cove Road and west of Willoughby Blvd within parcel 
553841000066000107.  Water quality treatment and attenuation will be provided via wet 
detention.  The proposed pond site is situated on Waveland and Lawnwood fine sands (HSG 
A/D) and Lawnwood and Myakka find sands (HSG A/D) and has existing ground elevation of 17 
feet NAVD. The NRCS Web Soil Survey defines the seasonal high-water depth in these soils to 
be 0.0-1.0 feet below the ground elevation.  However, the property has been developed and 
was previously in use for agriculture.  Review of existing permit information for the adjacent 
County owned ponds providing treatment and attenuation for Willoughby Blvd, the WSWT 
elevation is approximately 14 feet NAVD.  Preliminary pond sizing calculations indicates that the 
wet detention pond will require 6.55 acres to provide treatment and attenuation for the basin. 
The total parcel is 35.04 acres.   

6.2.3.3 Pond 3B 

Pond 3B is located at the northeast corner of the intersection of Cove Road and Willoughby Blvd 
within parcel 553841000067000400.  Water quality treatment and attenuation will be provided 
via wet detention. The proposed pond site is situated on Lawnwood and Myakka find sands 
(HSG A/D) and has an existing ground elevation from 16 feet to 17 feet NAVD. The NRCS Web 
Soil Survey defines the seasonal high-water depth in these soils to be 0.0-1.0 feet below the 
ground elevation.  The parcel sits adjacent to the Cove Road Land Trust Wetlands Restoration 
and the proposed pond will be shaped to maintain a 50’ buffer from the wetland. Review of 
existing permit information for stormwater treatment ponds surrounding the wetland restoration 
project and for the adjacent County owned ponds providing treatment and attenuation for 
Willoughby Blvd, the WSWT elevation is approximately 14 feet NAVD.  Preliminary pond sizing 
calculations indicates that the wet detention pond will require 4.90 acres to provide treatment 
and attenuation for the basin. The total parcel is 16.26 acres.  Pond 3B is the recommended 
stormwater treatment alternative for the basin. 

6.2.4 Basin 4 
 

Basin 4 in the proposed condition combines Basins 4 and 5 from the existing condition 
beginning near the Discovery Village at Stuart entrance, east of Willougby Road and extending 
to the end of the project at SE Federal Highway. Both basins have a shared outfall to the large 
ditch and cross drain underneath Federal Highway, which ultimately discharge to Manatee 
Pocket.  The basin area is mostly flat with elevations ranging from 18 feet to 17 feet NAVD.  
The basin area is made up of poorly drained Lawnwood and Myakka fine sands (HSG A/D) and 
poorly drained Waveland and Immokalee fine sands (HSG A/D). The particulars of the 
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stormwater approach are discussed in the following sections. All calculations and parameters for 
each alternative are located in Appendix 3. This basin is outfalls to WBID 3208C, which is 
impaired for nutrients.  It is also within the St. Lucie River and Estuary BMAP; therefore, a 
pollutant loading analysis has been provided for this basin. 
 
6.2.4.1 Exfiltration Trench 

An exfiltration trench alternative has been investigated for the basin to provide treatment and 
attenuation for stormwater runoff. The exfiltration trench will be constructed underneath the 
proposed shared use path, outside of the roadway.  The exfiltration trench will have an 8-foot 
width and a height of 6 feet.  Where feasible the perforated pipe invert will be set at the 
seasonal high-water table, which is assumed to be approximately 3-5 feet below the roadway 
elevation based on geotechnical and existing permit data.  The preliminary analysis utilized a 
30” pipe diameter, however, the final pipe sizing will be determined in design. Preliminary 
geotechnical investigations found the soils within the basin to have a low infiltration rate, 
limiting the amount of storage available within a proposed exfiltration trench. To both replace 
the permitted treatment volume within the swales impacted by the proposed design and meet 
the requirements for the additional improvements the total length of the exfiltration trench 
required would be 17,100 feet, which greatly exceeds the total length of the basin, creating 
difficulty in the feasibility of the construction.  It is not anticipated that an exfiltration trench will 
meet the stormwater requirements for the basin. 

6.2.4.2 Pond 4A 

Pond 4A is located north of Cove Road and adjacent to the Hibiscus Park outfall ditch within 
parcel 553841000067000105. Water quality treatment and attenuation will be provided via wet 
detention.  The proposed pond site is situated on Lawnwood and Myakka find sands (HSG A/D) 
and has existing ground elevation from 16 feet to 19 feet NAVD. The NRCS Web Soil Survey 
defines the seasonal high-water depth in these soils to be 0.0-1.0 feet below the ground 
elevation.  Review of existing permit information for the area defined the WSWT elevation to be 
approximately 14 feet NAVD.  Preliminary pond sizing calculations indicates that the wet 
detention pond will require 4.52 acres to provide treatment and attenuation for the basin. The 
pond will sit at the east end of the parcel, which totals 17.90 acres. Pond 4A is the 
recommended stormwater treatment alternative for the basin.  

6.2.4.3 Pond 4B 

Pond 4B is located north of Cove Road and adjacent to the Hibiscus Park outfall ditch within 
parcel 553841000067000110.  Water quality treatment and attenuation will be provided via wet 
detention.  The proposed pond site is situated on Lawnwood and Myakka find sands (HSG A/D) 
and has existing ground elevation from 16 feet to 19 feet NAVD. The NRCS Web Soil Survey 
defines the seasonal high-water depth in these soils to be 0.0-1.0 feet below the ground 
elevation.  Review of existing permit information for the area defined the WSWT elevation to be 
approximately 14 feet NAVD.  Preliminary pond sizing calculations indicates that the wet 
detention pond will require 4.86 acres to provide treatment and attenuation for the basin. The 
pond will sit at the northeast corner of the parcel, which totals 17.60 acres.  
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6.2.5 Nutrient Loading Analysis 

A nutrient loading analysis has been performed on all basins to show there will be no adverse 
effects to the downstream waters. The analysis was performed for the preferred ponds using 
BMPTRAINS 2020 software, developed by the University of Central Florida Stormwater 
Management Academy. Results of the analysis are included in Appendix 6 – Nutrient 
Loading Analysis and summarized in Table 6. All of the recommended pond sites showed a 
reduction in nutrient loading when compared with the permitted conditions. It should be noted 
that the permitted condition utilizes dry detention swales, which do not provide nutrient 
removal credit. This project meets requirements for both Phosphorus and Nitrogen removal.  

Table 6 – Summary of Nutrient Removal 

Basin 
Name 

Recommended 
Pond Name 

Pre-
Development 

Nitrogen 
Loading (kg/yr) 

Post-
Development 

Nitrogen 
Loading (kg/yr) 

Pre-
Development 
Phosphorus 

Loading (kg/yr) 

Post-
Development 
Phosphorus 

Loading (kg/yr) 

Nitrogen/ 
Phosphorus 

Removal 
Met? 

Basin 1 Pond 1B 54.420 37.010 7.348 2.784 Yes 

Basin 2 Pond 2 69.477 51.210 11.809 2.231 Yes 

Basin 3 Pond 3B 51.919 36.740 8.415 1.881 Yes 

Basin 4 Pond 4B 50.673 39.360 9.015 2.013 Yes 

Total 226.489 163.320 36.587 8.909 Yes 

 

6.2.6 Floodplain Compensation 

There are no anticipated floodplain impacts for this study and therefore, floodplain 
compensation sites are not necessary. The study limits are located within FEMA Flood Zone X. 
Pond 1B sits partially within Zone AE Floodplains according to FEMA Firm Maps, however, the 
existing ground at the pond location is elevation 6 feet NAVD, which is above the floodplain 
elevation of 5.9 feet NAVD.  Therefore, there are no anticipated floodplain impacts. Please see 
the FEMA Map, Exhibit 6 in Appendix 1.  More information regarding floodplains can be 
found in the Location Hydraulics Report conducted as part of this study and submitted 
under a separate cover.  
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6.3 METHODOLOGY OF POND DETERMINATION 

Based on the available information, only the hydraulically feasible and environmentally 

permissible alternative pond sites are considered. Alternative pond sites are analyzed and 

evaluated for the following parameters: 

 Hydrologic and hydraulic factors such as existing ground elevation, soil types, estimated 
Seasonal High Water Table (SHWT) established by a review of the USDA NRCS soils and 
geotechnical investigations, stormwater conveyance feasibility, allowable hydraulic grade 
line (HGL), and basin outfalls; 

 Environmental resource impacts including wetlands and threatened or endangered 
species; 

 Floodplain impacts;  

 Major utility conflict potential; 

 Estimated right-of-way acquisition; 

 Impacts to cultural resources; and  

 Hazardous materials and contamination 

Please note that the information for environmental impacts, hazardous materials contamination 
impacts, estimated SHWT, and cultural resources impacts are provided under separate covers 
as part of this study.  All the information were gathered and in incorporated into the 
Engineering Analysis Matrix in Appendix 4. 

 

6.4 ENVIRONMENTAL LOOK AROUNDS (ELAs) 

Environmental Look Arounds (ELAs) provide a unique opportunity to team up with regional 
stakeholders to explore watershed wide stormwater needs and alternative permitting 
approaches for the project.  Areas of potential cooperation are documented in this report for 
future follow up as the design moves forward.  During the FDOT drainage methodology meeting 
discussions were held with Martin County regarding a joint use facility for the future extension 
of Willoughby Boulevard and Cove Road widening.  It was stated that the County would prefer 
to have separate facilities for Cove Road and Willoughby Blvd.  Separate discussions were held 
with Indian River State College regarding a joint use facility for planned development by the 
College and for the Cove Road Improvements in Pond 4B.  Indian River State College stated at 
this time they did not have plans for future development at the site but are willing to work with 
the County and FDOT regarding parcel 53841000067000110.  Coordination with Indian River 
State College will continue as the project moves to design and if Pond 4B is pursued as the 
design alternative for the project.   
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SECTION 7 CONCLUSION 

Potential stormwater management facilities have been identified along the project limits for this 
PD&E Study and show that they can accommodate the proposed improvements. The analysis 
estimates stormwater management size requirements using a volumetric analysis, which 
accounts for water quality treatment and water quantity for runoff attenuation. The proposed 
stormwater facilities were also sized to account for the impacted permitted treatment volume in 
the existing roadway swales. Stormwater management sizing calculations as well as graphics 
showing the roadway alignment and associated sites are included in Appendices 2 and 3 of 
this Pond Siting Report.  Please note that the recommendations were based on pond sizes and 
locations determined from preliminary data calculations, reasonable engineering judgment, and 
assumptions. Pond sizes and configurations may change during final design as more detailed 
information on SHWT, wetland normal pool elevation, final roadway profile design, etc. become 
available.  The recommended treatment alternatives for each basin are shown in the following 
table, Table 7 – Summary of Recommended Treatment Alternatives. 

 

Table 7 – Summary of Recommended Treatment Alternatives 

Basin 
Name 

Pond 
Name 

Roadway 
Basin Area 

(Acres) 

Pond Area 
(Acres) 

Total 
Required TV  
(Acre-Feet) 

Total 
Provided TV  
(Acre-Feet) 

Total Required 
TV+Attenuation  

(Acre-Feet) 

Total Provided 
TV+ Attenuation  

(Acre-Feet) 

Basin 1 Pond 1B 11.61 1.54 2.77 2.77 3.81 3.83 

Basin 2 Pond 2 16.19 7.22 4.67 4.67 7.68 8.52 

Basin 3 Pond 3B 12.23 4.90 3.15 3.15 5.23 5.59 

Basin 4 Pond 4A 11.37 4.52 3.19 3.19 5.08 5.59 

Total 51.40 18.18 13.78 13.78 21.80 23.53 

Note: TV = Treatment Volume 
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Exhibit 1 – Project Location Map  

Exhibit 2 – Proposed Typical Section 

Exhibit 3 – USGS Quadrangle Map 

Exhibit 4 – NRCS Soils Map 

Exhibit 5 – Future Land Use Map 

Exhibit 6 – FEMA Map 

Exhibit 7 – WBID Map 
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     EXHIBIT 2E
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     EXHIBIT 2F
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Hydro Group
A
A/D

C/D
Water

MUSYM MUKEY COMPNAME MUNAME HYDRICRATIC DRAINAGECL HYDROGROUP
2 1421554 LAWNWOOD LAWNWOOD AND MYAKKA FINE SANDS NO POORLY DRAINED A/D
4 1421556 WAVELAND WAVELAND AND IMMOKALEE FINE SANDS NO POORLY DRAINED A/D
5 1421557 WAVELAND WAVELAND AND LAWNWOOD FINE SANDS, DEPRESSIONAL YES VERY POORLY DRAINED A/D
6 1421558 PAOLA PAOLA AND ST. LUCIE SANDS, 0 TO 8 PERCENT SLOPES NO EXCESSIVELY DRAINED A
9 1421561 POMELLO POMELLO SAND, 0 TO 5 PERCENT SLOPES NO SOMEWHAT POORLY DRAINED A

13 1421564 PLACID PLACID AND BASINGER FINE SANDS, DEPRESSIONAL YES VERY POORLY DRAINED A/D
16 1421567 OLDSMAR OLDSMAR FINE SAND, 0 TO 2 PERCENT SLOPES NO POORLY DRAINED A/D
21 3102897 PINEDA PINEDA-RIVIERA FINE SANDS ASSOCIATION, 0 TO 2 PERCENT SLOPES YES POORLY DRAINED A/D
22 1421572 OKEELANTA OKEELANTA MUCK, FREQUENTLY PONDED, 0 TO 1 PERCENT SLOPES YES VERY POORLY DRAINED A/D
27 1421577 ARENTS ARENTS, ORGANIC SUBSTRATUM, 0 TO 5 PERCENT SLOPES NO SOMEWHAT POORLY DRAINED A
28 1421578 CANAVERAL CANAVERAL SAND, 0 TO 5 PERCENT SLOPES NO SOMEWHAT POORLY DRAINED A
30 1421579 BESSIE BESSIE MUCK YES VERY POORLY DRAINED C/D
35 1421583 SALERNO SALERNO SAND NO POORLY DRAINED A/D
36 1421584 ARENTS ARENTS, 0 TO 2 PERCENT SLOPES NO SOMEWHAT POORLY DRAINED A
40 1421587 SANIBEL SANIBEL MUCK YES VERY POORLY DRAINED A/D
41 1421588 JONATHAN JONATHAN SAND, 0 TO 5 PERCENT SLOPES NO MODERATELY WELL DRAINED A
50 1421596 WULFERT WULFERT AND DURBIN MUCKS, TIDAL YES VERY POORLY DRAINED A/D
56 1421604 WABASSO WABASSO AND OLDSMAR FINE SANDS, DEPRESSIONAL YES VERY POORLY DRAINED C/D
61 1421608 HOBE HOBE FINE SAND, 0 TO 5 PERCENT SLOPES NO SOMEWHAT EXCESSIVELY DRAINEDA
63 1421610 NETTLES NETTLES SAND NO POORLY DRAINED C/D
67 1421614 KESSON KESSON SAND, TIDAL YES VERY POORLY DRAINED A/D
73 1421619 SAMSULA SAMSULA MUCK, FREQUENTLY PONDED, 0 TO 1 PERCENT SLOPES YES VERY POORLY DRAINED A/D
99 1421627 WATER WATER UNRANKED
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Pond Design Calculations  

 



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1A

Station Limits: From: 200+00 Roadway Length = 3327 ft

To: 233+27 R/W Width = 152 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 0.92 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 10.69 ac

Paved Shoulder 0 ft Total Roadway Area: 11.61 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 12 ft

Pond Area:  Pond Area  =  1.69 ac

Total Area: Impervious Area: 0.92 ac

Pervious Area: 12.39 ac

Total Area: 13.30 ac

Curve Number:

Soil Group CN Area

5 D 98 0.92 ac 4

5 D 98 4

2 D 84 4

2 D 84 10.69 ac 4

9 D 95 1.69 ac 4

Total: 13.30 ac

CN  =  Total CN*Area / Total Area  = 86.4

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.58 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 10.00 in 6.46 in

  (P + 0.8S)   

November 21, 2024

DT4-010-01

Land Use Description CN*Area

Impervious areas; Streets & roads 89.8

Impervious areas; Streets & roads 0.0

Open Space (lawns, parks, golf courses, cemeteries, 0.0

Open Space (lawns, parks, golf courses, cemeteries, 898.2

Commercial & business (85% impervious) 160.8

1148.8



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1A

November 21, 2024

DT4-010-01

Station Limits: From: 200+00 Roadway Length = 3327 ft

To: 233+27 R/W Width = 152 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 7.38 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 4.23 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 11.61 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

15% Cont. for TL 13 ft

Total Impervious Width: 97 ft

Pond Area: Pervious Pond Area : 0.95 ac

Water Surface Area: 0.74 ac Wet Pond

Total Pond Area: 1.69 ac

Total Area: Impervious Area: 7.38 ac

Pervious Area: 5.19 ac

Water Surface Area: 0.74 ac

Total Area: 13.30 ac

Curve Number:

Soil Group CN Area

5 D 98 7.38 ac 4

5 A 98 1

# D 100 0.74 ac 4

2 A 49 1

2 D 84 4.23 ac 4

2 D 84 0.95 ac 4

Total: 13.30 ac

CN  =  Total CN*Area / Total Area  = 92.7

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.79 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.80 in 7.21 in

  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 723.0

Impervious areas; Streets & roads 0.0

Proposed Ponds (Water Surface) 73.9

Open Space (lawns, parks, golf courses, cemeteries, 0.0

Open Space (lawns, parks, golf courses, cemeteries, 355.4

Open Space (lawns, parks, golf courses, cemeteries, 80.1

1232.5



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1A

November 21, 2024

DT4-010-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area for Basin 1: 6.10 ac

1 StormW.Mgmt. Wet Detention Impacted Permitted Treatment Volume for Basin 1: 1.27 ac-ft

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

1.00 in x Total Basin Area = 1.11 ac-ft

2.50 in x New Impervious Areas =0.27 ac-ft

Provide 50% More TV = 0.40 ac-ft

New + Permitted Vol = 1.67 ac-ft

Wet Detention 4.50 in x Impervious Areas = 2.77 ac-ft

2.77 ac-ft

2.77 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 11.08 ac-ft 7.16 ac-ft

Qpost = 11.97 ac-ft 7.99 ac-ft

ΔQ = 0.89 ac-ft 0.83 ac-ft

Attenuation Vreq = 0.89 ac-ft (use largest value)

Wet Detention

Required Wet Detention TV =

SFWMD

Martin County

Treatment Vreq = Largest of Trt. Vol.  = 



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1A

November 21, 2024

DT4-010-01

Maintenance Area Width = 15.0 ft  @ 1:15 Existing Ground Elevation = 8.50

Pond Tie-In Width = 12.0 ft  @ 1:4 Normal Water Elevation = 4.00

Maximum Storage Depth (SD) = 5.50 ft with 1.0 ft freeboard Lowest EOP Elevation = 12.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.100% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 200 ft

Estimated Energy Losses = 0.2 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 10.8 ft

12' 15'

R/W Line

         1:4 1:15

Existing Ground

1:4

Pond Section (Wet)
Pond Bottom

Back of Main. Front of Main. Berm

SHW

Attenuation Vol.

Treatment Vol.



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1A

November 21, 2024

DT4-010-01

Pond Stage / Storage Calculations

Note: Pond area divided by 2 to account for triangular pond shape

LENGTH WIDTH

8.50 1.46 ac 470.0 ft 271.0 ft

11.50 1.26 ac 446.0 ft 247.0 ft

11.00 1.15 ac 431.0 ft 232.0 ft

10.50 1.04 ac 416.0 ft 217.0 ft

9.50 0.98 ac 408.0 ft 209.0 ft

9.30 0.97 ac 406.4 ft 207.4 ft

9.23 0.96 ac 405.8 ft 206.8 ft

8.35 0.91 ac 398.8 ft 199.8 ft

5.00 0.74 ac 372.0 ft 173.0 ft

2.00 0.60 ac 348.0 ft 149.0 ft

-4.00 0.39 ac 336.0 ft 101.0 ft

Required Treatment+Attenuation Vol.= 3.66 ac-ft Provided Treatment+Attenuation Vol.= 3.86 ac-ft

Required Treatment+Attenuation Stage= 9.30 ft Provided Treatment+Attenuation Stage= 9.50 ft

Estimated Treat. Vol.+Storm Sewer Att.= 3.60 ac-ft

Estimated Storm Sewer TW EL.= 9.23 ft HGL requirements met

Additional 20% = 1.75 ac

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Back of Main. Berm 6.01 ac-ft

5.41 ac-ft

Front of Main. Berm 4.87 ac-ft

Provided Treat.Vol.+Att.Vol 3.86 ac-ft

Req'd Treat.Vol+Att. Vol 3.66 ac-ft

Estimated Storm Sewer TW 3.60 ac-ft

Top of Treatment Vol. 2.77 ac-ft

Normal Water Level 0.00 ac-ft

Pond Bottom



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1B

Station Limits: From: 200+00 Roadway Length = 3327 ft

To: 233+27 R/W Width = 152 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 0.92 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 10.69 ac

Paved Shoulder 0 ft Total Roadway Area: 11.61 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 12 ft

Pond Area:  Pond Area  =  1.29 ac

Total Area: Impervious Area: 0.92 ac

Pervious Area: 11.98 ac

Total Area: 12.90 ac

Curve Number:

Soil Group CN Area

5 D 98 0.92 ac 4

5 D 98 4

2 D 84 4

2 D 84 10.69 ac 4

# D 84 1.29 ac 4

Total: 12.90 ac

CN  =  Total CN*Area / Total Area  = 84.9

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.77 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.81 in 6.29 in

  (P + 0.8S)   

December 5, 2024

DT4-010-01

Land Use Description CN*Area

Impervious areas; Streets & roads 89.8

Impervious areas; Streets & roads 0.0

Open Space (lawns, parks, golf courses, cemeteries, 0.0

Open Space (lawns, parks, golf courses, cemeteries, 897.8

Residential Areas (1.0 acre, 20% Impervious) 108.4

1096.0



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1B

December 5, 2024

DT4-010-01

Station Limits: From: 200+00 Roadway Length = 3327 ft

To: 233+27 R/W Width = 152 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 7.38 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 4.23 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 11.61 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

15% Cont. for TL 13 ft

Total Impervious Width: 97 ft

Pond Area: Pervious Pond Area : 0.84 ac

Water Surface Area: 0.45 ac Wet Pond

Total Pond Area: 1.29 ac

Total Area: Impervious Area: 7.38 ac

Pervious Area: 5.07 ac

Water Surface Area: 0.45 ac

Total Area: 12.90 ac

Curve Number:

Soil Group CN Area

5 D 98 7.38 ac 4

5 A 98 1

# D 100 0.45 ac 4

2 A 49 1

2 D 84 4.23 ac 4

2 D 84 0.84 ac 4

Total: 12.90 ac

CN  =  Total CN*Area / Total Area  = 92.6

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.80 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.79 in 7.20 in

  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 723.0

Impervious areas; Streets & roads 0.0

Proposed Ponds (Water Surface) 45.3

Open Space (lawns, parks, golf courses, cemeteries, 0.0

Open Space (lawns, parks, golf courses, cemeteries, 355.4

Open Space (lawns, parks, golf courses, cemeteries, 70.3

1194.1



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1B

December 5, 2024

DT4-010-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area for Basin 1: 6.10 ac

1 StormW.Mgmt. Wet Detention Impacted Permitted Treatment Volume for Basin 1: 1.27 ac-ft

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

1.00 in x Total Basin Area = 1.07 ac-ft

2.50 in x New Impervious Areas =0.27 ac-ft

Provide 50% More TV = 0.40 ac-ft

New + Permitted Vol = 1.67 ac-ft

Wet Detention 4.50 in x Impervious Areas = 2.77 ac-ft

2.77 ac-ft

2.77 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 10.55 ac-ft 6.77 ac-ft

Qpost = 11.59 ac-ft 7.74 ac-ft

ΔQ = 1.04 ac-ft 0.97 ac-ft

Attenuation Vreq = 1.04 ac-ft (use largest value)

SFWMD

Wet Detention

Martin County

Treatment Vreq = Largest of Trt. Vol.  = 

Required Wet Detention TV =



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1B

December 5, 2024

DT4-010-01

Maintenance Area Width = 15.0 ft  @ 1:50 Existing Ground Elevation = 6.00

Pond Tie-In Width = 21.2 ft  @ 1:4 Normal Water Elevation = 3.50
Maximum Storage Depth (SD) = 6.50 ft with 1.0 ft freeboard Lowest EOP Elevation = 12.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.100% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 700 ft

Estimated Energy Losses = 0.7 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 10.3 ft

21' 15'

R/W Line

         1:4 1:50

Existing Ground

1:4

Pond Section (Wet)
Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1B

December 5, 2024

DT4-010-01

Pond Stage / Storage Calculations

Note: Pond area divided by 2 to account for triangular pond shape

LENGTH WIDTH

6.00 1.29 ac 400.0 ft 280.0 ft

11.30 0.98 ac 357.6 ft 237.6 ft

11.15 0.88 ac 342.6 ft 222.6 ft

11.00 0.78 ac 327.6 ft 207.6 ft

10.00 0.73 ac 319.6 ft 199.6 ft

9.96 0.73 ac 319.3 ft 199.3 ft

9.87 0.73 ac 318.6 ft 198.6 ft

8.47 0.66 ac 307.4 ft 187.4 ft

3.50 0.45 ac 267.6 ft 147.6 ft

0.50 0.35 ac 243.6 ft 123.6 ft

-5.50 0.20 ac 231.6 ft 75.6 ft

Required Treatment+Attenuation Vol.= 3.81 ac-ft Provided Treatment+Attenuation Vol.= 3.83 ac-ft

Required Treatment+Attenuation Stage= 9.96 ft Provided Treatment+Attenuation Stage= 10.00 ft

Estimated Treat. Vol.+Storm Sewer Att.= 3.74 ac-ft

Estimated Storm Sewer TW EL.= 9.87 ft HGL requirements met

Additional 20% = 1.54 ac

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Back of Main. Berm 4.85 ac-ft

4.72 ac-ft

Front of Main. Berm 4.59 ac-ft

Provided Treat.Vol.+Att.Vol 3.83 ac-ft

Req'd Treat.Vol+Att. Vol 3.81 ac-ft

Estimated Storm Sewer TW 3.74 ac-ft

Top of Treatment Vol. 2.77 ac-ft

Normal Water Level 0.00 ac-ft

Pond Bottom



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

TREATMENT NAME : Exfiltration

Station Limits: From: 200+00 Roadway Length = 3327 ft

To: 233+27 R/W Width = 152 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 0.92 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 10.69 ac

Paved Shoulder 0 ft Total Roadway Area: 11.61 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 12 ft

Total Area: Impervious Area: 0.92 ac

Pervious Area: 10.69 ac

Total Area: 11.61 ac

Curve Number:

Soil Group CN Area

5 D 98 0.92 ac 4

5 D 98 4

2 D 84 4

2 D 84 10.69 ac 4

9 D 95 0.00 ac 4

Total: 11.61 ac

CN  =  Total CN*Area / Total Area  = 85.1

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 1.75 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.83 in 6.31 in

  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, 898.2

Commercial & business (85% impervious) 0.0

988.0

Impervious areas; Streets & roads 89.8

Impervious areas; Streets & roads 0.0

Open Space (lawns, parks, golf courses, cemeteries, 0.0

November 21, 2024

DT4-010-01

Land Use Description CN*Area



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

Station Limits: From: 200+00 Roadway Length = 3327 ft

To: 233+27 R/W Width = 152 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 7.38 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 4.23 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 11.61 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

15% Cont. for TL 13 ft

Total Impervious Width: 97 ft

Total Area: Impervious Area: 7.38 ac

Pervious Area: 4.23 ac

Water Surface Area: 0.00 ac

Total Area: 11.61 ac

Curve Number:

Soil Group CN Area

5 D 98 7.38 ac 4

5 A 98 1

# D 100 0.00 ac 4

2 A 49 1

2 D 84 4.23 ac 4

2 D 84 0.00 ac 4

Total: 11.61 ac

CN  =  Total CN*Area / Total Area  = 92.9

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.76 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.83 in 7.24 in

  (P + 0.8S)   

1078.5

Open Space (lawns, parks, golf courses, cemeteries, 0.0

Open Space (lawns, parks, golf courses, cemeteries, 355.4

Open Space (lawns, parks, golf courses, cemeteries, 0.0

Impervious areas; Streets & roads 723.0

Impervious areas; Streets & roads 0.0

Proposed Ponds (Water Surface) 0.0

Land Use Description CN*Area



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area for Basin 1: 6.10 ac

2 StormW.Mgmt. Dry Detention Impacted Permitted Treatment Volume for Basin 1: 1.27 ac-ft

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

1.00 in x Total Basin Area = 0.97 ac-ft

1.88 in x New Impervious Areas =0.20 ac-ft

Provide 50% More TV = 0.30 ac-ft

New + Permitted Vol = 1.57 ac-ft

Dry Detention 3.75 in x Impervious Areas = 2.31 ac-ft

2.31 ac-ft

2.31 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 9.51 ac-ft 6.11 ac-ft

Qpost = 10.48 ac-ft 7.00 ac-ft

ΔQ = 0.96 ac-ft 0.90 ac-ft

Attenuation Vreq = 0.96 ac-ft (use largest value)

SFWMD

Dry Detention

Martin County

Treatment Vreq = Largest of Trt. Vol.  = 

Required Dry Detention TV =



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

Maintenance Area Width = 2.0 ft  @ 1:50 Existing Ground Elevation = 9.50

Pond Tie-In Width = 0.4 ft  @ 1:4 Normal Water Elevation = 5.00

Maximum Storage Depth (SD) = 3.60 ft with 1.0 ft freeboard Lowest EOP Elevation = 11.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.100% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 200 ft

Estimated Energy Losses = 0.2 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 9.8 ft

0' 2'

R/W Line

         1:4 1:50

Existing Ground

1:4

Pond Section (Dry)

Pond Bottom

Back of Main. Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

Swale Stage / Storage Calculations

Swale along north of Cove Road

LENGTH WIDTH

9.50 0.62 ac 675.0 ft 40.0 ft

9.60 0.61 ac 674.2 ft 39.2 ft

9.55 0.26 ac 669.2 ft 34.2 ft

9.50 0.54 ac 670.2 ft 35.2 ft

9.00 0.48 ac 666.2 ft 31.2 ft

9.00 0.48 ac 666.2 ft 31.2 ft

9.00 0.48 ac 666.2 ft 31.2 ft

9.00 0.48 ac 666.2 ft 31.2 ft

6.00 0.11 ac 642.2 ft 7.2 ft

Swale between Gaines Avenue and Cove Road

LENGTH WIDTH

12.50 0.14 ac 120.0 ft 50.0 ft

12.60 0.13 ac 119.2 ft 49.2 ft

12.55 0.06 ac 114.2 ft 44.2 ft

12.50 0.12 ac 115.2 ft 45.2 ft

12.00 0.11 ac 111.2 ft 41.2 ft

12.00 0.11 ac 111.2 ft 41.2 ft

12.00 0.11 ac 111.2 ft 41.2 ft

12.00 0.11 ac 111.2 ft 41.2 ft

8.00 0.02 ac 79.2 ft 9.2 ft

Compensation along Gaines Avenue north of Cove Road

LENGTH WIDTH

9.50 0.32 ac 550.0 ft 25.0 ft

9.10 0.31 ac 549.2 ft 24.2 ft

9.05 0.12 ac 544.2 ft 19.2 ft

9.00 0.25 ac 545.2 ft 20.2 ft

8.50 0.20 ac 541.2 ft 16.2 ft

8.00 0.15 ac 537.2 ft 12.2 ft

8.00 0.15 ac 537.2 ft 12.2 ft

8.00 0.15 ac 537.2 ft 12.2 ft

7.50 0.10 ac 533.2 ft 8.2 ft

Required Treatment+Attenuation Vol.= 3.27 ac-ft Provided Treatment+Attenuation Vol.= 1.18 ac-ft

Required Treatment+Attenuation Stage= 9.00 ft Provided Treatment+Attenuation Stage= 9.00 ft

Additional Required 2.09 ac-ft of Treatment and Attenuation Volume provided via Exfiltration

Top of Treatment Vol. 0.06 ac-ft

Swale Bottom 0.00 ac-ft

Provided Treat.Vol.+Att.Vol 0.15 ac-ft

Req'd Treat.Vol+Att. Vol 0.06 ac-ft

Estimated Storm Sewer TW 0.06 ac-ft

Back of Main. Berm 0.28 ac-ft

0.27 ac-ft

Front of Main. Berm 0.26 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Swale Bottom 0.00 ac-ft

Req'd Treat.Vol+Att. Vol 0.24 ac-ft

Estimated Storm Sewer TW 0.24 ac-ft

Top of Treatment Vol. 0.24 ac-ft

0.30 ac-ft

Front of Main. Berm 0.30 ac-ft

Provided Treat.Vol.+Att.Vol 0.24 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Back of Main. Berm 0.31 ac-ft

Estimated Storm Sewer TW 0.87 ac-ft

Top of Treatment Vol. 0.87 ac-ft

Swale Bottom 0.00 ac-ft

Front of Main. Berm 1.13 ac-ft

Provided Treat.Vol.+Att.Vol 0.87 ac-ft

Req'd Treat.Vol+Att. Vol 0.87 ac-ft

Pond R/W

Back of Main. Berm 1.17 ac-ft

1.15 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE



MADE BY: ZKE DATE: 08/12/24 JOB NO. DT4-010-01

CHECKED BY: REC DATE: SHEET NO.

CALCULATIONS FOR: Cove Road PD&E Study BASIN: Basin 1

Factor of Safety = 2

(per Drainage Design Guide 7.2.2.7)

Seasonal High Water Table (SHWT) = 6 ft

Tail Water Elevation (TW) = 6 ft

Head Water (HW) = 11 ft

Saturated Hydraulic Conductivity (K) = 0.0000317 ft
3
/sec

ft
2
-ft of head

Exfiltration Trench Characteristics

Outfall Control Elevation (CE) = 10 ft

Trench Bottom Width (W) = 8 ft

Trench Bottom Elevation (Bel) = 3 ft

Trench Top Elevation (Tel) = 10 ft

Perforated Pipe Diameter (D) = 30 in

Perforated Pipe Invert (Pinv) = 6 ft

Length of Trench (L) = 3725 ft

Calculations

Effective Head (H2) = CE - SHWT = 4 ft

Trench Height (H) = Tel - Bel = 7 ft

Unsaturated Depth of Trench (Du) = Tel - SHWT = 4 ft

Saturated Depth of Trench (Ds) = SHWT - Bel = 3 ft

If Du > Ds or W < 2H

Treatment Volume Provided (V) = L(K(H2W+2H2Du-Du
2
+2H2Ds)+0.000139WDu) = 2.09 Ac-Ft

If Du < Ds or W > 2H

Treatment Volume Provided (V) = L(K(2H2Du-Du
2
+2H2Ds)+0.000139WDu) = Criteria Not Met  

Note:  If both criteria are met then use most conservative:

Provided Treatment Volume (V) = 2.09 Ac-Ft

Required Exfiltration Trench Length (L) * FoS = 7450 Ft

Recovery Time

Effective Head:  Heff  = (HW - SWHT) / 2 = 2.5 ft

Trench Height:  Htr = Tel - Bel = 7 ft

Auwb = Lnet (2Du + Wtr) = 29800 ft
2

Unsaturated exfiltration will occur only through walls and bottom if the trench bottom is above the SHWT: Therefore Wtr = 0 for this trench

Unsaturated Capacity:  Qu = Ku*Auwb*Heff = 2.36165 ft
3
/sec

Recovery Time (Trec ≤ 72hr): Trec = VWQ / Qu = 10.70 hr Meets Recovery Requirements

filename: exfiltration worksheet.xls

worksheet: Empirical Equations (Basin 1)
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Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

POND NAME : Pond 2

Station Limits: From: 233+27 Roadway Length = 5301 ft

To: 286+28 R/W Width = 133 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 2.07 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 14.12 ac

Paved Shoulder 0 ft Total Roadway Area: 16.19 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Ault Avenue Area 5 ft

Barrier Wall 0 ft

Total Impervious Width: 17 ft

Pond Area: Pervious Pond Area  =  5.63 ac

Total Area: Impervious Area: 2.07 ac

Pervious Area: 19.74 ac

Total Area: 21.81 ac

Curve Number:

Soil Group CN Area

5 D 98 1.18 ac 1

5 A 98 0.89 ac 4

2 A 49 1.62 ac 1

2 D 84 12.50 ac 4

# D 77 5.63 ac 4

Total: 21.81 ac

CN  =  Total CN*Area / Total Area  = 80.9

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.36 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.28 in 5.82 in

  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, 1049.7

Woods; Good condition (Woods are protected from 433.4

1765.2

Impervious areas; Streets & roads 115.6

Impervious areas; Streets & roads 87.1

Open Space (lawns, parks, golf courses, cemeteries, 79.4

November 21, 2024

DT4-010-01

Land Use Description CN*Area
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Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

POND NAME : Pond 2

November 21, 2024

DT4-010-01

Station Limits: From: 233+27 Roadway Length = 5301 ft

To: 286+28 R/W Width = 133 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 12.46 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 3.73 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 16.19 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Ault Avenue Area 5 ft

15% Cont. for TL 13 ft

Total Impervious Width: 102 ft

Pond Area: Pervious Pond Area : 1.74 ac

Water Surface Area: 3.89 ac Wet Pond

Total Pond Area: 5.63 ac

Total Area: Impervious Area: 12.46 ac

Pervious Area: 5.47 ac

Water Surface Area: 3.89 ac

Total Area: 21.81 ac

Curve Number:

Soil Group CN Area

5 D 98 10.20 ac 4

5 A 98 2.26 ac 1

# D 100 3.89 ac 4

2 A 49 0.68 ac 1

2 D 84 3.05 ac 4

2 D 84 1.74 ac 4

# 1

Total: 21.81 ac

CN  =  Total CN*Area / Total Area  = 93.8

0.0

2045.3

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Fair condition (grass cover 50% to 75%)
33.1

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Fair condition (grass cover 50% to 75%)
256.6

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Fair condition (grass cover 50% to 75%)
145.9

Impervious areas; Streets & roads 999.6

Impervious areas; Streets & roads 221.1

Proposed Ponds (Water Surface) 389.2

Land Use Description CN*Area
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PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

POND NAME : Pond 2

November 21, 2024

DT4-010-01

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.67 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.94 in 7.34 in

  (P + 0.8S)   
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PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

POND NAME : Pond 2

November 21, 2024

DT4-010-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area for Basin 2: 7.89 ac

1 StormW.Mgmt. Wet Detention Impacted Permitted Treatment Volume for Basin 2: 1.64 ac-ft

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

1.00 in x Total Basin Area = 1.82 ac-ft

x New Impervious Areas =0.95 ac-ft

Provide 50% More TV = 1.43 ac-ft

New + Permitted Vol = 3.07 ac-ft

x Impervious Areas = 4.67 ac-ft

4.67 ac-ft

4.67 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 16.87 ac-ft 10.58 ac-ft

Qpost = 19.88 ac-ft 13.35 ac-ft

ΔQ = 3.01 ac-ft 2.77 ac-ft

Attenuation Vreq = 3.01 ac-ft (use largest value)

Required Wet Detention TV =

Martin County

Wet Detention 4.50 in

Treatment Vreq = Largest of Trt. Vol.  = 

2.50 in

SFWMD

SFWMD
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)
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PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

POND NAME : Pond 2

November 21, 2024

DT4-010-01

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 11.00

Pond Tie-In Width = 16.4 ft  @ 1:4 Normal Water Elevation = 11.00

Maximum Storage Depth (SD) = 2.10 ft with 1.0 ft freeboard Lowest EOP Elevation = 16.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.100% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 650 ft

Estimated Energy Losses = 0.7 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 14.4 ft

16' 20'

R/W Line

         1:4 1:20

Existing Ground

1:4

Pond Section (Wet)
Pond Bottom

Back of 
Main. 

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.
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PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

POND NAME : Pond 2

November 21, 2024

DT4-010-01

Pond Stage / Storage Calculations

LENGTH WIDTH

11.00 6.02 ac 416.0 ft 630.0 ft

15.10 5.25 ac 383.2 ft 597.2 ft

14.60 4.81 ac 363.2 ft 577.2 ft

14.10 4.39 ac 343.2 ft 557.2 ft

13.10 4.23 ac 335.2 ft 549.2 ft

12.90 4.19 ac 333.6 ft 547.6 ft

12.85 4.19 ac 333.2 ft 547.2 ft

12.17 4.08 ac 327.8 ft 541.8 ft

11.00 3.89 ac 318.4 ft 532.4 ft

8.00 3.44 ac 294.4 ft 508.4 ft

2.00 2.98 ac 282.4 ft 460.4 ft

Required Treatment+Attenuation Vol.= 7.68 ac-ft Provided Treatment+Attenuation Vol.= 8.52 ac-ft

Required Treatment+Attenuation Stage= 12.90 ft Provided Treatment+Attenuation Stage= 13.10 ft

Estimated Treat. Vol.+Storm Sewer Att.= 7.44 ac-ft

Estimated Storm Sewer TW EL.= 12.85 ft HGL requirements met

Additional 20% = 7.22 ac

Pond Bottom

Estimated Storm Sewer TW 7.47 ac-ft

Top of Treatment Vol. 4.67 ac-ft

Normal Water Level 0.00 ac-ft

Front of Main. Berm 12.83 ac-ft

Provided Treat.Vol.+Att.Vol 8.52 ac-ft

Req'd Treat.Vol+Att. Vol 7.68 ac-ft

Pond R/W

Back of Main. Berm 17.65 ac-ft

15.13 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765
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PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

TREATMENT NAME : Exfiltration

Station Limits: From: 233+27 Roadway Length = 5301 ft

To: 286+28 R/W Width = 133 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 2.07 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 14.12 ac

Paved Shoulder 0 ft Total Roadway Area: 16.19 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Ault Avenue Area 5 ft

Barrier Wall 0 ft

Total Impervious Width: 17 ft

Total Area: Impervious Area: 2.07 ac

Pervious Area: 14.12 ac

Total Area: 16.19 ac

Curve Number:

Soil Group CN Area

5 A 98 1.18 ac 1

5 D 98 0.89 ac 4

2 A 49 1.62 ac 1

2 D 84 12.50 ac 4

# D 90 0.00 ac 4

Total: 16.19 ac

CN  =  Total CN*Area / Total Area  = 82.3

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.15 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.46 in 5.98 in

  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Fair condition (grass cover 50% to 75%)
1049.7

Depressional areas & existing storage 0.0

1331.8

Impervious areas; Streets & roads 115.6

Impervious areas; Streets & roads 87.1

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Fair condition (grass cover 50% to 75%)
79.4

November 21, 2024

DT4-010-01

Land Use Description CN*Area
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

Station Limits: From: 233+27 Roadway Length = 5301 ft

To: 286+28 R/W Width = 133 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 12.46 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 3.73 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 16.19 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Ault Avenue Area 5 ft

15% Cont. for TL 13 ft

Total Impervious Width: 102 ft

Total Area: Impervious Area: 12.46 ac

Pervious Area: 3.73 ac

Water Surface Area: 0.00 ac

Total Area: 16.19 ac

Curve Number:

Soil Group CN Area

5 D 98 10.20 ac 4

5 A 98 2.26 ac 1

# D 100 0.00 ac 4

2 A 49 0.68 ac 1

2 D 84 3.05 ac 4

2 D 84 0.00 ac 4

# 1

Total: 16.19 ac

CN  =  Total CN*Area / Total Area  = 93.3

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

0.0

1510.3

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Fair condition (grass cover 50% to 75%)
33.1

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Fair condition (grass cover 50% to 75%)
256.6

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Fair condition (grass cover 50% to 75%)
0.0

Impervious areas; Streets & roads 999.6

Impervious areas; Streets & roads 221.1

Proposed Ponds (Water Surface) 0.0

Land Use Description CN*Area
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PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

Soil Capacity (S) = 1000 - 10 = 0.72 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.88 in 7.29 in

  (P + 0.8S)   



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

EXFILTRATION

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area for Basin 2: 7.89 ac

3 StormW.Mgmt. Dry Retention Impacted Permitted Treatment Volume for Basin 2: 1.64 ac-ft

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

1.00 in x Total Basin Area = 1.35 ac-ft

x New Impervious Areas =0.48 ac-ft

Provide 50% More TV = 0.71 ac-ft

New + Permitted Vol = 2.35 ac-ft

x Impervious Areas = 3.11 ac-ft

3.11 ac-ft

3.11 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 12.76 ac-ft 8.06 ac-ft

Qpost = 14.68 ac-ft 9.83 ac-ft

ΔQ = 1.92 ac-ft 1.77 ac-ft

Attenuation Vreq = 1.92 ac-ft (use largest value)

Required Treatment+Attenuation Vol.= 5.03 ac-ft

Treatment Vreq = Largest of Trt. Vol.  = 

Required Wet Detention TV =

SFWMD

SFWMD
1.25 in

Martin County

Wet Detention 3.00 in



MADE BY: ZKE DATE: 08/12/24 JOB NO. DT4-010-01

CHECKED BY: REC DATE: SHEET NO.

CALCULATIONS FOR: Cove Road PD&E Study BASIN: Basin 2

Factor of Safety = 2

(per Drainage Design Guide 7.2.2.7)

Seasonal High Water Table (SHWT) = 11 ft

Tail Water Elevation (TW) = 11 ft

Head Water (HW) = 16 ft

Saturated Hydraulic Conductivity (K) = 0.0000317 ft
3
/sec

ft
2
-ft of head

Exfiltration Trench Characteristics

Outfall Control Elevation (CE) = 15 ft

Trench Bottom Width (W) = 8 ft

Trench Bottom Elevation (Bel) = 8 ft

Trench Top Elevation (Tel) = 15 ft

Perforated Pipe Diameter (D) = 30 in

Perforated Pipe Invert (Pinv) = 11 ft

Length of Trench (L) = 8960 ft

Calculations

Effective Head (H2) = CE - SHWT = 4 ft

Trench Height (H) = Tel - Bel = 7 ft

Unsaturated Depth of Trench (Du) = Tel - SHWT = 4 ft

Saturated Depth of Trench (Ds) = SHWT - Bel = 3 ft

If Du > Ds or W < 2H

Treatment Volume Provided (V) = L(K(H2W+2H2Du-Du
2
+2H2Ds)+0.000139WDu) = 5.03 Ac-Ft

If Du < Ds or W > 2H

Treatment Volume Provided (V) = L(K(2H2Du-Du
2
+2H2Ds)+0.000139WDu) = Criteria Not Met  

Note:  If both criteria are met then use most conservative:

Provided Treatment Volume (V) = 5.03 Ac-Ft

Required Exfiltration Trench Length (L) * FoS = 17920 Ft

Recovery Time

Effective Head:  Heff  = (HW - SWHT) / 2 = 2.5 ft

Trench Height:  Htr = Tel - Bel = 7 ft

Auwb = Lnet (2Du + Wtr) = 71680 ft
2

Unsaturated exfiltration will occur only through walls and bottom if the trench bottom is above the SHWT: Therefore Wtr = 0 for this trench

Unsaturated Capacity:  Qu = Ku*Auwb*Heff = 5.68064 ft
3
/sec

Recovery Time (Trec ≤ 72hr): Trec = VWQ / Qu = 10.70 hr Meets Recovery Requirements

filename: exfiltration worksheet.xls

worksheet: Empirical Equations (Basin 2)
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765
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PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3A

Station Limits: From: 286+28 Roadway Length = 3792 ft

To: 324+20 R/W Width = 141 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 1.04 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 11.19 ac

Paved Shoulder 0 ft Total Roadway Area: 12.23 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 12 ft

Pond Area: Pervious Pond Area  =  5.81 ac

Total Area: Impervious Area: 1.04 ac

Pervious Area: 17.00 ac

Total Area: 18.04 ac

Curve Number:

Soil Group CN Area

5 D 98 1.04 ac 4

3 D 80 11.19 ac 4

# D 77 5.81 ac 4

Total: 18.04 ac

CN  =  Total CN*Area / Total Area  = 80.1

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.49 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.17 in 5.72 in

  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
894.9

Brush-weed-grass mixture;  Fair condition (50% to 

75% ground cover)
447.5

1444.8

November 21, 2024

DT4-010-01

Land Use Description CN*Area

Impervious areas; Streets & roads 102.4
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PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3A

November 21, 2024

DT4-010-01

Station Limits: From: 286+28 Roadway Length = 3792 ft

To: 324+20 R/W Width = 141 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 8.41 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 3.82 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 12.23 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

15% Cont. for TL 13 ft

Total Impervious Width: 97 ft

Pond Area: Pervious Pond Area : 2.43 ac

Water Surface Area: 3.38 ac Wet Pond

Total Pond Area: 5.81 ac

Total Area: Impervious Area: 8.41 ac

Pervious Area: 6.25 ac

Water Surface Area: 3.38 ac

Total Area: 18.04 ac

Curve Number:

Soil Group CN Area

5 D 98 8.41 ac 4

# D 100 3.38 ac 4

3 D 80 6.25 ac 4

Total: 18.04 ac

CN  =  Total CN*Area / Total Area  = 92.1

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.85 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.73 in 7.15 in

  (P + 0.8S)   

1662.3

Impervious areas; Streets & roads 824.1

Proposed Ponds (Water Surface) 337.8

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
500.4

Land Use Description CN*Area
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POND NAME : Pond 3A
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POND SIZING

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area for Basin 3: 6.25 ac

1 StormW.Mgmt. Wet Detention Impacted Permitted Treatment Volume for Basin 3: 1.30 ac-ft

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

1.00 in x Total Basin Area = 1.50 ac-ft

x New Impervious Areas =0.45 ac-ft

Provide 50% More TV = 0.67 ac-ft

New + Permitted Vol = 1.97 ac-ft

x Impervious Areas = 3.15 ac-ft

3.15 ac-ft

3.15 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 13.78 ac-ft 8.60 ac-ft

Qpost = 16.14 ac-ft 10.75 ac-ft

ΔQ = 2.36 ac-ft 2.15 ac-ft

Attenuation Vreq = 2.36 ac-ft (use largest value)

Required Wet Detention TV =

Treatment Vreq = Largest of Trt. Vol.  = 

SFWMD

Wet Detention 4.50 in

Wet Detention
2.50 in

Martin County



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3A

November 21, 2024

DT4-010-01

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 17.00

Pond Tie-In Width = 3.0 ft  @ 1:4 Normal Water Elevation = 14.00

Maximum Storage Depth (SD) = 1.75 ft with 1.0 ft freeboard Lowest EOP Elevation = 18.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 2800 ft

Estimated Energy Losses = 1.4 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 15.6 ft

3' 20'

R/W Line

         1:4 1:20

Existing Ground

1:4

Pond Section (Wet)
Pond Bottom

Back of Main. Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3A

November 21, 2024

DT4-010-01

Pond Stage / Storage Calculations

LENGTH WIDTH

17.00 5.45 ac 1200.0 ft 198.0 ft

17.75 5.26 ac 1194.0 ft 192.0 ft

17.25 4.64 ac 1174.0 ft 172.0 ft

16.75 4.03 ac 1154.0 ft 152.0 ft

15.75 3.79 ac 1146.0 ft 144.0 ft

15.55 3.74 ac 1144.4 ft 142.4 ft

15.50 3.73 ac 1144.0 ft 142.0 ft

14.91 3.59 ac 1139.2 ft 137.2 ft

14.00 3.38 ac 1132.0 ft 130.0 ft

11.00 2.70 ac 1108.0 ft 106.0 ft

5.00 1.46 ac 1096.0 ft 58.0 ft

Required Treatment+Attenuation Vol.= 5.51 ac-ft Provided Treatment+Attenuation Vol.= 6.27 ac-ft

Required Treatment+Attenuation Stage= 15.55 ft Provided Treatment+Attenuation Stage= 15.75 ft

Estimated Treat. Vol.+Storm Sewer Att.= 5.30 ac-ft

Estimated Storm Sewer TW EL.= 15.50 ft HGL requirements met

Additional 20% = 6.55 ac

Pond Bottom

Estimated Storm Sewer TW 5.33 ac-ft

Top of Treatment Vol. 3.15 ac-ft

Normal Water Level 0.00 ac-ft

Front of Main. Berm 10.18 ac-ft

Provided Treat.Vol.+Att.Vol 6.27 ac-ft

Req'd Treat.Vol+Att. Vol 5.52 ac-ft

Pond R/W

Back of Main. Berm 14.82 ac-ft

12.34 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3B

Station Limits: From: 286+28 Roadway Length = 3792 ft

To: 324+20 R/W Width = 141 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 1.04 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 11.19 ac

Paved Shoulder 0 ft Total Roadway Area: 12.23 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 12 ft

Pond Area: Pervious Pond Area  =  4.34 ac

Total Area: Impervious Area: 1.04 ac

Pervious Area: 15.53 ac

Total Area: 16.57 ac

Curve Number:

Soil Group CN Area

5 D 98 1.04 ac 4

3 D 80 11.19 ac 4

# D 77 4.34 ac 4

Total: 16.57 ac

CN  =  Total CN*Area / Total Area  = 80.3

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.45 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.20 in 5.75 in

  (P + 0.8S)   

1331.7

Impervious areas; Streets & roads 102.4

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
894.9

Brush-weed-grass mixture;  Fair condition (50% to 

75% ground cover)
334.4

November 21, 2024

DT4-010-01

Land Use Description CN*Area



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3B

November 21, 2024

DT4-010-01

Station Limits: From: 286+28 Roadway Length = 3792 ft

To: 324+20 R/W Width = 141 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 8.41 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 3.82 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 12.23 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

15% Cont. for TL 13 ft

Total Impervious Width: 97 ft

Pond Area: Pervious Pond Area : 2.03 ac

Water Surface Area: 2.31 ac Wet Pond

Total Pond Area: 4.34 ac

Total Area: Impervious Area: 8.41 ac

Pervious Area: 5.86 ac

Water Surface Area: 2.31 ac

Total Area: 16.57 ac

Curve Number:

Soil Group CN Area

5 D 98 8.41 ac 4

# D 100 2.31 ac 4

3 D 80 5.86 ac 4

Total: 16.57 ac

CN  =  Total CN*Area / Total Area  = 91.9

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.88 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.71 in 7.12 in

  (P + 0.8S)   

1523.4

Proposed Ponds (Water Surface) 230.9

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
468.5

Land Use Description CN*Area

Impervious areas; Streets & roads 824.1



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3B

November 21, 2024

DT4-010-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area for Basin 3: 6.25 ac

1 StormW.Mgmt. Wet Detention Impacted Permitted Treatment Volume for Basin 3: 1.30 ac-ft

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

1.00 in x Total Basin Area = 1.38 ac-ft

x New Impervious Areas =0.45 ac-ft

Provide 50% More TV = 0.67 ac-ft

New + Permitted Vol = 1.97 ac-ft

x Impervious Areas = 3.15 ac-ft

3.15 ac-ft

3.15 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 12.71 ac-ft 7.94 ac-ft

Qpost = 14.79 ac-ft 9.84 ac-ft

ΔQ = 2.08 ac-ft 1.90 ac-ft

Attenuation Vreq = 2.08 ac-ft (use largest value)

Required Wet Detention TV =

SFWMD

Wet Detention
2.50 in

Martin County

Wet Detention 4.50 in

Treatment Vreq = Largest of Trt. Vol.  = 



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3B

November 21, 2024

DT4-010-01

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 17.00

Pond Tie-In Width = 5.2 ft  @ 1:4 Normal Water Elevation = 14.00

Maximum Storage Depth (SD) = 2.30 ft with 1.0 ft freeboard Lowest EOP Elevation = 18.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 1800 ft

Estimated Energy Losses = 0.9 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 16.1 ft

5' 20'

R/W Line

         1:4 1:20

Existing Ground

1:4

Pond Section (Wet)
Pond Bottom

Back of Main. Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3B

November 21, 2024

DT4-010-01

Pond Stage / Storage Calculations

LENGTH WIDTH

17.00 4.08 ac 880.0 ft 202.0 ft

18.30 3.82 ac 869.6 ft 191.6 ft

17.80 3.35 ac 849.6 ft 171.6 ft

17.30 2.89 ac 829.6 ft 151.6 ft

16.30 2.71 ac 821.6 ft 143.6 ft

16.10 2.67 ac 820.0 ft 142.0 ft

16.05 2.66 ac 819.6 ft 141.6 ft

15.30 2.53 ac 813.6 ft 135.6 ft

14.00 2.31 ac 803.2 ft 125.2 ft

11.00 1.81 ac 779.2 ft 101.2 ft

5.00 0.94 ac 767.2 ft 53.2 ft

Required Treatment+Attenuation Vol.= 5.23 ac-ft Provided Treatment+Attenuation Vol.= 5.77 ac-ft

Required Treatment+Attenuation Stage= 16.10 ft Provided Treatment+Attenuation Stage= 16.30 ft

Estimated Treat. Vol.+Storm Sewer Att.= 5.05 ac-ft

Estimated Storm Sewer TW EL.= 16.05 ft HGL requirements met

Additional 20% = 4.90 ac

Pond Bottom

Estimated Storm Sewer TW 5.10 ac-ft

Top of Treatment Vol. 3.15 ac-ft

Normal Water Level 0.00 ac-ft

Front of Main. Berm 8.57 ac-ft

Provided Treat.Vol.+Att.Vol 5.77 ac-ft

Req'd Treat.Vol+Att. Vol 5.23 ac-ft

Pond R/W

Back of Main. Berm 11.92 ac-ft

10.12 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

TREATMENT NAME : Exfiltration

Station Limits: From: 286+28 Roadway Length = 3792 ft

To: 324+20 R/W Width = 141 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 1.04 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 11.19 ac

Paved Shoulder 0 ft Total Roadway Area: 12.23 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 12 ft

Total Area: Impervious Area: 1.04 ac

Pervious Area: 11.19 ac

Total Area: 12.23 ac

Curve Number:

Soil Group CN Area

5 D 98 1.04 ac 4

3 D 80 11.19 ac 4

# D 77 0.00 ac 4

Total: 12.23 ac

CN  =  Total CN*Area / Total Area  = 81.5

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.26 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.36 in 5.89 in

  (P + 0.8S)   

November 21, 2024

DT4-010-01

Land Use Description CN*Area

Impervious areas; Streets & roads 102.4

Open Space (lawns, parks, golf courses, cemeteries, 894.9

Brush-weed-grass mixture;  Fair condition (50% to 

75% ground cover)
0.0

997.3



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

Station Limits: From: 286+28 Roadway Length = 3792 ft

To: 324+20 R/W Width = 141 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 8.41 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 3.82 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 12.23 ac

Imperv. Median 0 ft

Sidewalk or Trail 18.0 ft 1 18 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

15% Cont. for TL 13 ft

Total Impervious Width: 97 ft

Total Area: Impervious Area: 8.41 ac

Pervious Area: 3.82 ac

Water Surface Area: 0.00 ac

Total Area: 12.23 ac

Curve Number:

Soil Group CN Area

5 D 98 8.41 ac 4

# D 100 0.00 ac 4

3 D 80 3.82 ac 4

Total: 12.23 ac

CN  =  Total CN*Area / Total Area  = 92.4

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.83 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.76 in 7.18 in

  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 824.1

Proposed Ponds (Water Surface) 0.0

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
305.7

1129.8



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

EXFILTRATION

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area for Basin 3: 6.25 ac

3 StormW.Mgmt. Dry Retention Impacted Permitted Treatment Volume for Basin 3: 1.30 ac-ft

1 Online/Offline Online

1 OFW Yes

1 Open/Closed Basin Open

0.50 in x Total Basin Area = 0.51 ac-ft

x New Impervious Areas =0.22 ac-ft

Provide 50% More TV = 0.34 ac-ft

New + Permitted Vol = 1.64 ac-ft

x Impervious Areas = 2.10 ac-ft

2.10 ac-ft

2.10 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 9.54 ac-ft 6.00 ac-ft

Qpost = 10.97 ac-ft 7.32 ac-ft

ΔQ = 1.43 ac-ft 1.31 ac-ft

Attenuation Vreq = 1.43 ac-ft (use largest value)

Required Treatment+Attenuation Vol.= 3.53 ac-ft

SFWMD

Dry Retention
1.25 in

Martin County

Dry Retention 3.00 in

Treatment Vreq = Largest of Trt. Vol.  = 

Required Wet Detention TV =



MADE BY: ZKE DATE: 08/12/24 JOB NO. DT4-010-01

CHECKED BY: REC DATE: SHEET NO.

CALCULATIONS FOR: Cove Road PD&E Study BASIN: Basin 3

Factor of Safety = 2

(per Drainage Design Guide 7.2.2.7)

Seasonal High Water Table (SHWT) = 14 ft

Tail Water Elevation (TW) = 14 ft

Head Water (HW) = 18 ft

Saturated Hydraulic Conductivity (K) = 0.0000317 ft
3
/sec

ft
2
-ft of head

Exfiltration Trench Characteristics

Outfall Control Elevation (CE) = 17 ft

Trench Bottom Width (W) = 8 ft

Trench Bottom Elevation (Bel) = 11 ft

Trench Top Elevation (Tel) = 17 ft

Perforated Pipe Diameter (D) = 30 in

Perforated Pipe Invert (Pinv) = 14 ft

Length of Trench (L) = 8550 ft

Calculations

Effective Head (H2) = CE - SHWT = 3 ft

Trench Height (H) = Tel - Bel = 6 ft

Unsaturated Depth of Trench (Du) = Tel - SHWT = 3 ft

Saturated Depth of Trench (Ds) = SHWT - Bel = 3 ft

If Du > Ds or W < 2H

Treatment Volume Provided (V) = L(K(H2W+2H2Du-Du
2
+2H2Ds)+0.000139WDu) = 3.53 Ac-Ft

If Du < Ds or W > 2H

Treatment Volume Provided (V) = L(K(2H2Du-Du
2
+2H2Ds)+0.000139WDu) = Criteria Not Met  

Note:  If both criteria are met then use most conservative:

Provided Treatment Volume (V) = 3.53 Ac-Ft

Required Exfiltration Trench Length (L) * FoS = 17100 Ft

Recovery Time

Effective Head:  Heff  = (HW - SWHT) / 2 = 2 ft

Trench Height:  Htr = Tel - Bel = 6 ft

Auwb = Lnet (2Du + Wtr) = 51300 ft
2

Unsaturated exfiltration will occur only through walls and bottom if the trench bottom is above the SHWT: Therefore Wtr = 0 for this trench

Unsaturated Capacity:  Qu = Ku*Auwb*Heff = 3.25242 ft
3
/sec

Recovery Time (Trec ≤ 72hr): Trec = VWQ / Qu = 13.13 hr Meets Recovery Requirements

filename: exfiltration worksheet.xls

worksheet: Empirical Equations (Basin 3)



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4A

Station Limits: From: 324+20 Roadway Length = 4408 ft

To: 368+28 R/W Width = 112 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 1.21 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 10.15 ac

Paved Shoulder 0 ft Total Roadway Area: 11.37 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 12 ft

Pond Area: Pervious Pond Area  =  3.86 ac

Total Area: Impervious Area: 1.21 ac

Pervious Area: 14.02 ac

Total Area: 15.23 ac

Curve Number:

Soil Group CN Area

5 D 98 1.21 ac 4

3 D 80 14.02 ac 4

Total: 15.23 ac

CN  =  Total CN*Area / Total Area  = 81.4

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.28 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.35 in 5.88 in

  (P + 0.8S)   

1240.4

Impervious areas; Streets & roads 119.0

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
1121.4

November 21, 2024

DT4-010-01

Land Use Description CN*Area



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4A

November 21, 2024

DT4-010-01

Station Limits: From: 324+20 Roadway Length = 4408 ft

To: 368+28 R/W Width = 112 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 8.50 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 2.87 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 11.37 ac

Imperv. Median 0 ft

Sidewalk or Trail 6.0 ft 1 6 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

Miscellaneous 12.0 ft 1 12 ft

Total Impervious Width: 84 ft

Pond Area: Pervious Pond Area : 1.64 ac

Water Surface Area: 2.22 ac Wet Pond

Total Pond Area: 3.86 ac

Total Area: Impervious Area: 8.50 ac

Pervious Area: 4.51 ac

Water Surface Area: 2.22 ac

Total Area: 15.23 ac

Curve Number:

Soil Group CN Area

5 D 98 8.50 ac 4

# D 100 2.22 ac 4

3 D 80 4.51 ac 4

Total: 15.23 ac

CN  =  Total CN*Area / Total Area  = 93.0

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.76 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.84 in 7.25 in

  (P + 0.8S)   

1416.0

Proposed Ponds (Water Surface) 222.4

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
360.6

Land Use Description CN*Area

Impervious areas; Streets & roads 833.0
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Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4A

November 21, 2024

DT4-010-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area Basin 4: 3.24 ac

1 StormW.Mgmt. Wet Detention Impacted Permitted Treatment Volume Basin 4: 0.68 ac-ft

1 Online/Offline Online

1 OFW Yes Existing Permitted Impervious AreaBasin 5: 2.18 ac

1 Open/Closed Basin Open Impacted Permitted Treatment Volume Basin 5: 0.45 ac-ft

1.00 in x Total Basin Area = 1.27 ac-ft

x New Impervious Areas =0.64 ac-ft

Provide 50% More TV = 0.96 ac-ft

New + Permitted Vol = 2.09 ac-ft

x Impervious Areas = 3.19 ac-ft

3.19 ac-ft

3.19 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 11.87 ac-ft 7.46 ac-ft

Qpost = 13.76 ac-ft 9.20 ac-ft

ΔQ = 1.89 ac-ft 1.74 ac-ft

Attenuation Vreq = 1.89 ac-ft (use largest value)

Required Wet Detention TV =

SFWMD

Wet Detention
2.50 in

Martin County

Wet Detention 4.50 in

Treatment Vreq = Largest of Trt. Vol.  = 



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4A

November 21, 2024

DT4-010-01

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 16.00

Pond Tie-In Width = 9.4 ft  @ 1:4 Normal Water Elevation = 14.00

Maximum Storage Depth (SD) = 2.35 ft with 1.0 ft freeboard Lowest EOP Elevation = 17.50

Hydraulic Grade Line (HGL) check

HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 800 ft

Estimated Energy Losses = 0.4 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 16.1 ft

9' 20'

R/W Line

         1:4 1:20

Existing Ground

1:4

Pond Section (Wet)
Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4A

November 21, 2024

DT4-010-01

Pond Stage / Storage Calculations

LENGTH WIDTH

16.00 3.77 ac 597.0 ft 275.0 ft

18.35 3.40 ac 578.2 ft 256.2 ft

17.85 3.03 ac 558.2 ft 236.2 ft

17.35 2.67 ac 538.2 ft 216.2 ft

16.35 2.53 ac 530.2 ft 208.2 ft

16.15 2.51 ac 528.6 ft 206.6 ft

16.10 2.50 ac 528.2 ft 206.2 ft

15.38 2.40 ac 522.4 ft 200.4 ft

14.00 2.22 ac 511.4 ft 189.4 ft

11.00 1.85 ac 487.4 ft 165.4 ft

5.00 1.28 ac 475.4 ft 117.4 ft

Required Treatment+Attenuation Vol.= 5.08 ac-ft Provided Treatment+Attenuation Vol.= 5.59 ac-ft

Required Treatment+Attenuation Stage= 16.15 ft Provided Treatment+Attenuation Stage= 16.35 ft

Estimated Treat. Vol.+Storm Sewer Att.= 4.93 ac-ft

Estimated Storm Sewer TW EL.= 16.10 ft HGL requirements met

Additional 20% = 4.52 ac

Pond Bottom

Estimated Storm Sewer TW 4.96 ac-ft

Top of Treatment Vol. 3.19 ac-ft

Normal Water Level 0.00 ac-ft

Front of Main. Berm 8.19 ac-ft

Provided Treat.Vol.+Att.Vol 5.59 ac-ft

Req'd Treat.Vol+Att. Vol 5.08 ac-ft

Pond R/W

Back of Main. Berm 11.22 ac-ft

9.62 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4B

Station Limits: From: 324+20 Roadway Length = 4408 ft

To: 368+28 R/W Width = 112 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 1.21 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 10.16 ac

Paved Shoulder 0 ft Total Roadway Area: 11.37 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 12 ft

Pond Area: Pervious Pond Area  =  4.19 ac

Total Area: Impervious Area: 1.21 ac

Pervious Area: 14.35 ac

Total Area: 15.56 ac

Curve Number:

Soil Group CN Area

5 D 98 1.21 ac 4

3 D 80 10.16 ac 4

# D 77 4.19 ac 4

Total: 15.56 ac

CN  =  Total CN*Area / Total Area  = 80.6

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.41 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.24 in 5.78 in

  (P + 0.8S)   

November 21, 2024

DT4-010-01

Land Use Description CN*Area

Impervious areas; Streets & roads 119.0

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
812.5

Woods; Good condition (Woods are protected from 

grazing and covered with forest litter and brush) 
322.8

1254.3



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4B

November 21, 2024

DT4-010-01

Station Limits: From: 324+20 Roadway Length = 4408 ft

To: 368+28 R/W Width = 112 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 8.50 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 2.87 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 11.37 ac

Imperv. Median 0 ft

Sidewalk or Trail 6.0 ft 1 6 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

Miscellaneous 12.0 ft 1 12 ft

Total Impervious Width: 84 ft

Pond Area: Pervious Pond Area : 1.60 ac

Water Surface Area: 2.60 ac Wet Pond

Total Pond Area: 4.19 ac

Total Area: Impervious Area: 8.50 ac

Pervious Area: 4.46 ac

Water Surface Area: 2.60 ac

Total Area: 15.56 ac

Curve Number:

Soil Group CN Area

5 D 98 8.50 ac 4

# D 100 2.60 ac 4

3 D 80 4.46 ac 4

Total: 15.56 ac

CN  =  Total CN*Area / Total Area  = 93.2

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.73 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.86 in 7.27 in

  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 833.0

Proposed Ponds (Water Surface) 259.8

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
357.2

1450.0



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4B

November 21, 2024

DT4-010-01

POND SIZING

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area Basin 4: 3.24 ac

1 StormW.Mgmt. Wet Detention Impacted Permitted Treatment Volume Basin 4: 0.68 ac-ft

1 Online/Offline Online

1 OFW Yes Existing Permitted Impervious AreaBasin 5: 2.18 ac

1 Open/Closed Basin Open Impacted Permitted Treatment Volume Basin 5: 0.45 ac-ft

1.00 in x Total Basin Area = 1.30 ac-ft

x New Impervious Areas =0.64 ac-ft

Provide 50% More TV = 0.96 ac-ft

New + Permitted Vol = 2.09 ac-ft

x Impervious Areas = 3.19 ac-ft

3.19 ac-ft

3.19 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 11.98 ac-ft 7.50 ac-ft

Qpost = 14.09 ac-ft 9.43 ac-ft

ΔQ = 2.11 ac-ft 1.94 ac-ft

Attenuation Vreq = 2.11 ac-ft (use largest value)

SFWMD

Wet Detention

Required Wet Detention TV =

Martin County

Wet Detention 4.50 in

Treatment Vreq = Largest of Trt. Vol.  = 

2.50 in



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4B

November 21, 2024

DT4-010-01

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 16.00

Pond Tie-In Width = 8.6 ft  @ 1:4 Normal Water Elevation = 14.00

Maximum Storage Depth (SD) = 2.15 ft with 1.0 ft freeboard Lowest EOP Elevation = 17.50

Hydraulic Grade Line (HGL) check

HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain

Distance from Pond to Lowest EOP = 1200 ft

Estimated Energy Losses = 0.6 ft

HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 15.9 ft

9' 20'

R/W Line

         1:4 1:20

Existing Ground

1:4

Pond Section (Wet)
Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4B

November 21, 2024

DT4-010-01

Pond Stage / Storage Calculations

LENGTH WIDTH

16.00 4.05 ac 490.0 ft 360.0 ft

18.15 3.72 ac 472.8 ft 342.8 ft

17.65 3.36 ac 452.8 ft 322.8 ft

17.15 3.01 ac 432.8 ft 302.8 ft

16.15 2.87 ac 424.8 ft 294.8 ft

15.95 2.85 ac 423.2 ft 293.2 ft

15.89 2.84 ac 422.7 ft 292.7 ft

15.19 2.75 ac 417.1 ft 287.1 ft

14.00 2.60 ac 407.6 ft 277.6 ft

11.00 2.23 ac 383.6 ft 253.6 ft

5.00 1.75 ac 371.6 ft 205.6 ft

Required Treatment+Attenuation Vol.= 5.30 ac-ft Provided Treatment+Attenuation Vol.= 5.88 ac-ft

Required Treatment+Attenuation Stage= 15.95 ft Provided Treatment+Attenuation Stage= 16.15 ft

Estimated Treat. Vol.+Storm Sewer Att.= 5.12 ac-ft

Estimated Storm Sewer TW EL.= 15.89 ft HGL requirements met

Additional 20% = 4.86 ac

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Back of Main. Berm 12.18 ac-ft

10.41 ac-ft

Front of Main. Berm 8.82 ac-ft

Provided Treat.Vol.+Att.Vol 5.88 ac-ft

Req'd Treat.Vol+Att. Vol 5.31 ac-ft

Pond Bottom

Estimated Storm Sewer TW 5.12 ac-ft

Top of Treatment Vol. 3.19 ac-ft

Normal Water Level 0.00 ac-ft



Made by: ZKE DATE:

Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

TREATMENT NAME : Exfiltration

Station Limits: From: 324+20 Roadway Length = 4408 ft

To: 368+28 R/W Width = 112 ft

EXISTING CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 1.21 ac

Travel Lane 12.0 ft 1 12 ft Pervious Roadway Area: 10.15 ac

Paved Shoulder 0 ft Total Roadway Area: 11.37 ac

 0 ft

Sidewalk or Trail 0 ft

Curb&Gutter 0 ft

Shldr Gutter 0 ft

Barrier Wall 0 ft

Total Impervious Width: 12 ft

Total Area: Impervious Area: 1.21 ac

Pervious Area: 10.15 ac

Total Area: 11.37 ac

Curve Number:

Soil Group CN Area

5 D 98 1.21 ac 4

3 D 80 10.15 ac 4

4

Total: 11.37 ac

CN  =  Total CN*Area / Total Area  = 81.9

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 2.21 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 9.41 in 5.94 in

  (P + 0.8S)   

November 21, 2024

DT4-010-01

Land Use Description CN*Area

Impervious areas; Streets & roads 119.0

Open Space (lawns, parks, golf courses, cemeteries, 812.4

931.4
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Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

Station Limits: From: 324+20 Roadway Length = 4408 ft

To: 368+28 R/W Width = 112 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width
Impervious Roadway Area: 8.50 ac

Travel Lane 11.0 ft 4 44 ft Pervious Roadway Area: 2.87 ac

Paved Shoulder 7.0 ft 2 14 ft Total Roadway Area: 11.37 ac

Imperv. Median 0 ft

Sidewalk or Trail 6.0 ft 1 6 ft

Curb&Gutter 2.0 ft 4 8 ft

Shldr Gutter 0 ft

Miscellaneous 12.0 ft 1 12 ft

Total Impervious Width: 84 ft

Total Area: Impervious Area: 8.50 ac

Pervious Area: 2.87 ac

Water Surface Area: 0.00 ac

Total Area: 11.37 ac

Curve Number:

Soil Group CN Area

5 D 98 8.50 ac 4

# D 100 0.00 ac 4

3 D 80 2.87 ac 4

# 4

Total: 11.37 ac

CN  =  Total CN*Area / Total Area  = 93.5

Runoff:
SFWMD 

(25yr/72hr)

Storm 

Sewer 

Design 

(5yr/24hr)

Soil Capacity (S) = 1000 - 10 = 0.70 in Precipitation (P) = 11.70 in 8.09 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 10.90 in 7.31 in

  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 833.0

Proposed Ponds (Water Surface) 0.0

Open Space (lawns, parks, golf courses, cemeteries, 

etc.) Good condition (grass cover > 75%)
229.5

0.0

1062.5
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Ardurra Group, Inc. Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

TREATMENT NAME : Exfiltration

November 21, 2024

DT4-010-01

EXFILTRATION

Required Treatment Volume (TV)

Selection criteria From SFWMD Permit No. 43-00642-S:

2 Permitting Agency SFWMD Existing Permitted Impervious Area Basin 4: 3.24 ac

3 StormW.Mgmt. Dry Retention Impacted Permitted Treatment Volume Basin 4: 0.68 ac-ft

1 Online/Offline Online

1 OFW Yes Existing Permitted Impervious AreaBasin 5: 2.18 ac

1 Open/Closed Basin Open Impacted Permitted Treatment Volume Basin 5: 0.45 ac-ft

0.50 in x Total Basin Area = 0.47 ac-ft

x New Impervious Areas =0.32 ac-ft

Provide 50% More TV = 0.48 ac-ft

New + Permitted Vol = 1.61 ac-ft

x Impervious Areas = 2.13 ac-ft

2.13 ac-ft

2.13 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SFWMD

Storm 

Sewer 

Design

Qpre = 8.92 ac-ft 5.62 ac-ft

Qpost = 10.33 ac-ft 6.92 ac-ft

ΔQ = 1.41 ac-ft 1.30 ac-ft

Attenuation Vreq = 1.41 ac-ft (use largest value)

Required Treatment+Attenuation Vol.= 3.53 ac-ft

SFWMD

Dry Retention
1.25 in

Martin County

Dry Retention 3.00 in

Treatment Vreq = Largest of Trt. Vol.  = 

Required Wet Detention TV =



MADE BY: ZKE DATE: 08/12/24 JOB NO. DT4-010-01

CHECKED BY: REC DATE: SHEET NO.

CALCULATIONS FOR: Cove Road PD&E Study BASIN: Basin 4

Factor of Safety = 2

(per Drainage Design Guide 7.2.2.7)

Seasonal High Water Table (SHWT) = 14 ft

Tail Water Elevation (TW) = 14 ft

Head Water (HW) = 18 ft

Saturated Hydraulic Conductivity (K) = 0.0000317 ft
3
/sec

ft
2
-ft of head

Exfiltration Trench Characteristics

Outfall Control Elevation (CE) = 17 ft

Trench Bottom Width (W) = 8 ft

Trench Bottom Elevation (Bel) = 11 ft

Trench Top Elevation (Tel) = 17 ft

Perforated Pipe Diameter (D) = 30 in

Perforated Pipe Invert (Pinv) = 14 ft

Length of Trench (L) = 8550 ft

Calculations

Effective Head (H2) = CE - SHWT = 3 ft

Trench Height (H) = Tel - Bel = 6 ft

Unsaturated Depth of Trench (Du) = Tel - SHWT = 3 ft

Saturated Depth of Trench (Ds) = SHWT - Bel = 3 ft

If Du > Ds or W < 2H

Treatment Volume Provided (V) = L(K(H2W+2H2Du-Du
2
+2H2Ds)+0.000139WDu) = 3.53 Ac-Ft

If Du < Ds or W > 2H

Treatment Volume Provided (V) = L(K(2H2Du-Du
2
+2H2Ds)+0.000139WDu) = Criteria Not Met  

Note:  If both criteria are met then use most conservative:

Provided Treatment Volume (V) = 3.53 Ac-Ft

Required Exfiltration Trench Length (L) * FoS = 17100 Ft

Recovery Time

Effective Head:  Heff  = (HW - SWHT) / 2 = 2 ft

Trench Height:  Htr = Tel - Bel = 6 ft

Auwb = Lnet (2Du + Wtr) = 51300 ft
2

Unsaturated exfiltration will occur only through walls and bottom if the trench bottom is above the SHWT: Therefore Wtr = 0 for this trench

Unsaturated Capacity:  Qu = Ku*Auwb*Heff = 3.25242 ft
3
/sec

Recovery Time (Trec ≤ 72hr): Trec = VWQ / Qu = 13.13 hr Meets Recovery Requirements

filename: exfiltration worksheet.xls

worksheet: Empirical Equations (Basin 4)
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3000 Dovera Drive, Suite 200, Oviedo FL32765

(407) 971-8850 phone        (407) 971-8955 fax

Alternatives Location

Existing Ground 

Elevation                                 

(ft)

Treatment Type

Estimated SHWT 

Elevation                            

(ft)

Lowest Edge of 

Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable 

DHW25yr/72hr               

(ft)

Estimated 

Allowable 

Treatment & 

Attenuation 

Depth                                 

(ft)

Outfall Location

Roadway 

Drainage                     

Area Excluding 

Pond                        

(ac)

Required 

Treatment & 

Attenuation 

Volume                                

(ac-ft)

Required Pond 

Access Area (ac)

Required Pond 

Area (ac)

Required Pond 

Area Including 

Access (ac)

Pond 1A
Parcel No. 

553841000042000821
8.50 Wet Detention 5.00 12.00 200 9.50 4.50

Gaines Avenue 

Swale
11.61 3.66 0.00 1.75 1.75

Pond 1B
Parcel No. 

043941000000000807
6.00 Wet Detention 3.50 12.00 700 10.00 6.50 St. Lucie River 11.61 3.81 0.00 1.54 1.54

Exfiltration Within Roadway R/W 10.00 Exfiltration 6.00 12.00 N/A 10.00 4.00
Gaines Avenue 

Swale
11.61 3.27 0.00 0.00 0.00

Alternatives
Pond Floodplain Impacts

(ac-ft)
FEMA Floodzone

Arch. / Historical 

Impact Potential                                

Wetland Impacts                 

(ac)

Environmental 

Impact Risk

Hazardous 

Materials & 

Contamination                 

Potential 

Major Utility 

Conflict 

Potential*                               

(Y/N)

Future Land Use

Total Area of 

Parcels 

(Including Non-

Impacted Area) 

(ac)

Total Pond Costs Rankings

Pond 1A 0.00 X Moderate 0.00 Low None No

Commercial / 

Office / 

Residential

2.09 $3,339,930 2

Pond 1B 0.00 AE High 0.00 Low None No 1.54 $1,513,184 1

Exfiltration 0.00 X Low 0.00 Low None Yes Roadway N/A $3,446,742 3

Note:  

Existing Land Use

Urban and Built Up

Roadway

Threatened or Endangered Species Impacts                         

IMPACT & COST ANALYSIS

Low

Low

Low Residential Residential

Soil Names & Hydrologic Groups

Waveland and Immokalee fine sands 

(HSG A/D) 

Waveland and Immokalee fine sands 

(HSG A/D) 

Cove Road PD&E

BASIN 1 ALTERNATIVE TREATMENT

ENGINEERING DATA & ANALYSIS

 Waveland and Immokalee fine sands 

(HSG A/D) and Arents, 0 to 2 percent 

slopes (HSG A)

The cost evaluation for the stormwater management facility alternatives in this report include stormwater management facility construction costs, costs associated with wetland impacts, potential remediation of contaminated sites, and parcel acquisition costs.  The 

stormwater management facility construction costs include cost of installed drainage structures, drainage pipes and outfalls, clearing and grubbing, earthwork excavation and grading, berm construction, erosion protection, fencing, access accommodations, sodding and 

any potential impermeable liners.  The associated parcel acquisition cost for each alternative evaluated include the estimated cost of land and any impacted improvements, administrative costs and legal fees.

The potential occurrence of any listed species within each proposed pond site was valued as low, medium, or high based on FLUCFCS type, FNAI reports, and data gathered during field reviews.  A determination of low was given for areas that are developed and 

exhibited minimal to no available habitat for listed species.  A determination of medium was given for areas where suitable habitat was identified within one quarter mile of the pond site, or suboptimal habitat was observed within the pond site.  A determination of high was 

given for direct observations of listed species, or areas with greater than one mile of contiguous suitable habitat.



3000 Dovera Drive, Suite 200, Oviedo FL32765

(407) 971-8850 phone        (407) 971-8955 fax

Alternatives Location

Existing Ground 

Elevation                                 

(ft)

Treatment Type

Estimated SHWT 

Elevation                            

(ft)

Lowest Edge of 

Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable 

DHW25yr/72hr               

(ft)

Estimated 

Allowable 

Treatment & 

Attenuation 

Depth                                 

(ft)

Outfall Location

Roadway 

Drainage                     

Area                          

(ac)

Required 

Treatment & 

Attenuation 

Volume                                

(ac-ft)

Required Pond 

Access Area (ac)

Required Pond 

Area (ac)

Required Pond 

Area Including 

Access (ac)

Pond 2
Parcel No. 

553841000043000801
11.00 Wet Detention 11.00 16.00 650 13.10 2.10

Fern Creek 

Wetland System
16.19 7.68 0.00 7.22 7.22

Exfiltration Within Roadway R/W 16.00 Exfiltration 11.00 16.00 N/A 15.00 4.00
Fern Creek 

Wetland System
16.19 5.03 0.00 0.00 0.00

Alternatives

Pond Floodplain 

Impacts

(ac-ft)

FEMA Floodzone
Arch. / Historical 

Impact Potential                                

Wetland Impacts                 

(ac)

Environmental 

Impact Risk

Hazardous 

Materials & 

Contamination                 

Potential 

Major Utility 

Conflict Potential                               

(Y/N)

Future Land Use

Total Area of 

Parcels 

(Including Non-

Impacted Area) 

(ac)

Total Pond Costs Rankings

Pond 2 0.00 X Low 6.67 Medium None No Rural Density 8.75 $4,194,293 1

Exfiltration 0.00 X Low 0.00 Low None Yes N/A $7,673,779 2

Note:  

ENGINEERING DATA & ANALYSIS

IMPACT & COST ANALYSIS

Cove Road PD&E

BASIN 2 ALTERNATIVE POND SITES

Soil Names & Hydrologic Groups

Waveland and Immokalee fine sands 

(HSG A/D) 

Waveland and Immokalee fine sands 

(HSG A/D) 

Threatened or Endangered Species Impacts                         

Medium

Low

Existing Land Use

Wetland/Upland Forests

The cost evaluation for the stormwater management facility alternatives in this report include stormwater management facility construction costs, costs associated with wetland impacts, potential remediation of contaminated sites, and parcel acquisition costs.  

The stormwater management facility construction costs include cost of installed drainage structures, drainage pipes and outfalls, clearing and grubbing, earthwork excavation and grading, berm construction, erosion protection, fencing, access accommodations, 

sodding and any potential impermeable liners.  The associated parcel acquisition cost for each alternative evaluated include the estimated cost of land and any impacted improvements, administrative costs and legal fees.

The potential occurrence of any listed species within each proposed pond site was valued as low, medium, or high based on FLUCFCS type, FNAI reports, and data gathered during field reviews and species-specific surveys.  A determination of low was given 

for areas that exhibited minimal to no available habitat for listed species.  A determination of medium was given for areas where suitable habitat was identified within one quarter mile of the pond site, or suboptimal habitat was observed within the pond site.  A 

determination of high was given for direct observations of listed species, or areas with greater than one mile of contiguous suitable habitat.

Roadway Roadway



3000 Dovera Drive, Suite 200, Oviedo FL32765

(407) 971-8850 phone        (407) 971-8955 fax

Alternatives Location

Existing Ground 

Elevation                                 

(ft)

Treatment Type

Estimated SHWT 

Elevation                            

(ft)

Lowest Edge of 

Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable 

DHW25yr/72hr               

(ft)

Estimated 

Allowable 

Treatment & 

Attenuation 

Depth                                 

(ft)

Outfall Location

Roadway 

Drainage                     

Area                          

(ac)

Required 

Treatment & 

Attenuation 

Volume                                

(ac-ft)

Required Pond 

Access Area (ac)

Required Pond 

Area (ac)

Required Pond 

Area Including 

Access (ac)

Pond 3A
Parcel No. 

553841000066000107
17.00 Wet Detention 14.00 18.00 2800 15.75 1.75 Wetland System 12.23 5.51 0.00 6.55 6.55

Pond 3B
Parcel No. 

553841000067000400
17.00 Wet Detention 14.00 18.00 1800 16.30 2.30 Wetland System 12.23 5.23 0.00 4.90 4.90

Exfiltration Within Roadway R/W 17.00 Exfiltration 14.00 18.00 N/A 17.00 3.00 Wetland System 12.23 3.53 0.00 0.00 0.00

Alternatives

Pond Floodplain 

Impacts

(ac-ft)

FEMA Floodzone
Arch. / Historical 

Impact Potential                                

Wetland Impacts                 

(ac)

Environmental 

Impact Risk

Hazardous 

Materials & 

Contamination                 

Potential 

Major Utility 

Conflict Potential                               

(Y/N)

Future Land Use

Total Area of 

Parcels 

(Including Non-

Impacted Area) 

(ac)

Total Pond Costs Rankings

Pond 3A 0.00 X Low 1.44 Medium Low No

Commercial / 

Office / 

Residential

34.04 $5,454,303 2

Pond 3B 0.00 X Low 1.23 Medium None No

Commercial / 

Office / 

Residential

16.26 $5,109,740 1

Exfiltration 0.00 X Low 0.00 Low None Yes N/A $7,326,296 3

Note:  

Medium

Lawnwood and Myakka find sands 

(HSG A/D)

Barren Land

Low Roadway Roadway

The cost evaluation for the stormwater management facility alternatives in this report include stormwater management facility construction costs, costs associated with wetland impacts, potential remediation of contaminated sites, and parcel acquisition costs.  

The stormwater management facility construction costs include cost of installed drainage structures, drainage pipes and outfalls, clearing and grubbing, earthwork excavation and grading, berm construction, erosion protection, fencing, access accommodations, 

sodding and any potential impermeable liners.  The associated parcel acquisition cost for each alternative evaluated include the estimated cost of land and any impacted improvements, administrative costs and legal fees.

The potential occurrence of any listed species within each proposed pond site was valued as low, medium, or high based on FLUCFCS type, FNAI reports, and data gathered during field reviews and species-specific surveys.  A determination of low was given 

for areas that exhibited minimal to no available habitat for listed species.  A determination of medium was given for areas where suitable habitat was identified within one quarter mile of the pond site, or suboptimal habitat was observed within the pond site.  A 

determination of high was given for direct observations of listed species, or areas with greater than one mile of contiguous suitable habitat.

Medium Agriculture

Cove Road PD&E

BASIN 3 ALTERNATIVE POND SITES

ENGINEERING DATA & ANALYSIS

Soil Names & Hydrologic Groups

Waveland and Lawnwood fine sands 

(HSG A/D) and Lawnwood and 

Myakka find sands (HSG A/D) 

Lawnwood and Myakka find sands 

(HSG A/D)

IMPACT & COST ANALYSIS

Threatened or Endangered Species Impacts                         Existing Land Use



3000 Dovera Drive, Suite 200, Oviedo FL32765

(407) 971-8850 phone        (407) 971-8955 fax

Alternatives Location

Existing Ground 

Elevation                                 

(ft)

Treatment Type

Estimated SHWT 

Elevation                            

(ft)

Lowest Edge of 

Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable 

DHW25yr/72hr               

(ft)

Estimated 

Allowable 

Treatment & 

Attenuation 

Depth                                 

(ft)

Outfall Location

Roadway 

Drainage                     

Area Excluding 

Pond                        

(ac)

Required 

Treatment & 

Attenuation 

Volume                                

(ac-ft)

Required Pond 

Access Area (ac)

Required Pond 

Area (ac)

Required Pond 

Area Including 

Access (ac)

Pond 4A
Parcel No. 

553841000067000105
16.00 Wet Detention 14.00 17.50 800 16.40 2.35

Hibiscus Park 

Ditch
11.37 5.08 0.00 4.52 4.52

Pond 4B
Parcel No. 

553841000067000110
16.00 Wet Detention 14.00 17.50 1200 16.15 2.15

Hibiscus Park 

Ditch
11.37 5.30 0.00 4.86 4.86

Exfiltration Within Roadway R/W 18.00 Exfiltration 14.00 18.00 N/A 17.00 3.00
Hibiscus Park 

Ditch
11.37 3.53 0.00 0.00 0.00

Alternatives
Pond Floodplain Impacts

(ac-ft)
FEMA Floodzone

Arch. / Historical 

Impact Potential                                

Wetland Impacts                 

(ac)

Environmental 

Impact Risk

Hazardous 

Materials & 

Contamination                 

Potential 

Major Utility 

Conflict 

Potential*                               

(Y/N)

Future Land Use

Total Area of 

Parcels 

(Including Non-

Impacted Area) 

(ac)

Total Pond Costs Rankings

Pond 4A 0.00 X Low 0.25 Medium None No
Estate Density up 

to 2 UPA
17.90 $2,888,988 1

Pond 4B 0.00 X Low 1.16 Medium None No
Estate Density up 

to 2 UPA
17.60 $3,464,578 2

Exfiltration 0.00 X Low 0.00 Low None Yes Roadway N/A $7,326,296 3

Note:  

Agriculture

Lawnwood and Myakka find sands 

(HSG A/D)

Medium

The cost evaluation for the stormwater management facility alternatives in this report include stormwater management facility construction costs, costs associated with wetland impacts, potential remediation of contaminated sites, and parcel acquisition costs.  The 

stormwater management facility construction costs include cost of installed drainage structures, drainage pipes and outfalls, clearing and grubbing, earthwork excavation and grading, berm construction, erosion protection, fencing, access accommodations, sodding and 

any potential impermeable liners.  The associated parcel acquisition cost for each alternative evaluated include the estimated cost of land and any impacted improvements, administrative costs and legal fees.

The potential occurrence of any listed species within each proposed pond site was valued as low, medium, or high based on FLUCFCS type, FNAI reports, and data gathered during field reviews.  A determination of low was given for areas that are developed and 

exhibited minimal to no available habitat for listed species.  A determination of medium was given for areas where suitable habitat was identified within one quarter mile of the pond site, or suboptimal habitat was observed within the pond site.  A determination of high was 

given for direct observations of listed species, or areas with greater than one mile of contiguous suitable habitat.

Medium Urban and Built Up

Low Roadway

Lawnwood and Myakka find sands 

(HSG A/D)

Lawnwood and Myakka fine sands 

(HSG A/D) and Waveland and 

Immokalee fine sands (HSG A/D)

IMPACT & COST ANALYSIS

Threatened or Endangered Species Impacts                         Existing Land Use

Soil Names & Hydrologic Groups

Cove Road PD&E

BASIN 4 ALTERNATIVE POND SITES

ENGINEERING DATA & ANALYSIS



Ardurra Group, Inc. Made by: ZKE DATE: November 21, 2024

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-010-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1

x

EARTHWORK CLEARING AND GRUBBING

VOLUME UNIT COST POND R/W AREA : 1.46 ac

POND FILL : 1565 cy $20.82 COST PER ACRE : $44,763.67

POND EXCAVATION: 9180 cy $12.01 TOTAL COST : $65,354.96

TOTAL COST: $142,832.1

POND SOD QUANTITIES MAINTENANCE

POND R/W AREA : 1.46 ac 20 YEAR LIFE CYCLE 20

POND WATER AREA : 0.74 ac COST PER YEAR : $4,000.00

TOTAL POND SOD AREA : 0.72 ac TOTAL COST : $80,000.00

COST PER SY : $4.42

TOTAL COST : $15,402.82

PIPE QUANTITIES (includes both inflow and outfall pipes)

Inflow Outfall Total

200 ft 200 ft 400 ft

UNIT COST - PIPE (30") (RCP): $260.85

TOTAL COST: $104,340.0

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $407,929.88

CONSTRUCTION COSTS

Wet Treatment Pond

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME
EXISTING GROUND (POND 

R/W)

8.50 ft 1.46 ac

3.00 ft 484 cy 3.00 ft 0 cy

BACK OF BERM 11.50 ft 1.26 ac

1.00 ft 177 cy 1.00 ft 0 cy

FRONT OF BERM 10.50 ft 1.04 ac

2.00 ft 903 cy 2.00 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

8.50 ft 0.92 ac

6.50 ft 0 cy

9180 cy

6.50 ft 6397 cy

SLOPE BREAK 2.00 ft 0.30 ac

5.00 ft 0 cy 5.00 ft 2783 cy

Length

-3.00 ft 0.39 ac

TOTAL: 1565 cy TOTAL:

POND BOTTOM 

F:\ORD_Worksets\FDOT\DT4-010-01\Administrative\Drainage\PSR\Appendix 4 - Engineering Analysis Matrix\Pond Construction Cost - Basin 1.xls
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Ardurra Group, Inc. Made by: ZKE DATE: November 21, 2024

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-010-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Pond 1B

x

EARTHWORK CLEARING AND GRUBBING

VOLUME UNIT COST POND R/W AREA : 1.29 ac

POND FILL : 3189 cy $20.82 COST PER ACRE : $44,763.67

POND EXCAVATION: 7454 cy $12.01 TOTAL COST : $57,745.13

TOTAL COST: $155,907.6

POND SOD QUANTITIES MAINTENANCE

POND R/W AREA : 1.29 ac 20 YEAR LIFE CYCLE 20

POND WATER AREA : 0.74 ac COST PER YEAR : $4,000.00

TOTAL POND SOD AREA : 0.55 ac TOTAL COST : $80,000.00

COST PER SY : $4.42

TOTAL COST : $11,766.04

PIPE QUANTITIES (includes both inflow and outfall pipes)

Inflow Outfall Total

700 ft 200 ft 900 ft

UNIT COST - PIPE (30") (RCP): $260.85

TOTAL COST: $234,765.0

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $540,183.75

CONSTRUCTION COSTS

Wet Treatment Pond

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME
EXISTING GROUND (POND 

R/W)

6.00 ft 1.29 ac

5.30 ft 1325 cy 5.30 ft 0 cy

BACK OF BERM 11.30 ft 0.98 ac

0.30 ft 48 cy 0.30 ft 0 cy

FRONT OF BERM 11.00 ft 0.78 ac

5.00 ft 1815 cy 5.00 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

6.00 ft 0.73 ac

5.50 ft 0 cy

7454 cy

5.50 ft 4792 cy

SLOPE BREAK 0.50 ft 0.35 ac

6.00 ft 0 cy 6.00 ft 2662 cy

Length

-5.50 ft 0.20 ac

TOTAL: 3189 cy TOTAL:

POND BOTTOM 

F:\ORD_Worksets\FDOT\DT4-010-01\Administrative\Drainage\PSR\Appendix 4 - Engineering Analysis Matrix\Pond Construction Cost - Basin 1.xls



Ardurra Group, Inc. Made by: ZKE DATE: November 21, 2024

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-010-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

POND NAME : Swales

x

EARTHWORK CLEARING AND GRUBBING

VOLUME UNIT COST POND R/W AREA : 1.08 ac
POND FILL : 8 cy $20.82 COST PER ACRE : $44,763.67
POND EXCAVATION: 2812 cy $12.01 TOTAL COST : $48,344.76
TOTAL COST: $33,940.5

POND SOD QUANTITIES MAINTENANCE

POND R/W AREA : 1.08 ac 20 YEAR LIFE CYCLE 20
POND WATER AREA : 0.00 ac COST PER YEAR : $4,000.00
TOTAL POND SOD AREA : 1.08 ac TOTAL COST : $80,000.00
COST PER SY : $4.42
TOTAL COST : $23,104.22

PIPE QUANTITIES (includes both inflow and outfall pipes)

Inflow Outfall Total
200 ft 200 ft 400 ft

UNIT COST - PIPE (30") (RCP): $260.85
TOTAL COST: $104,340.0

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $289,729.54

469 cy

424 cy

SLOPE BREAK 7.50 ft 0.10 ac
0.00 ft 0 cy 0.00 ft 0 cy

POND BOTTOM 7.50 ft

FRONT OF BERM 9.00 ft 0.25 ac
1.50 ft 0 cy 1.50 ft

9.10 ft 0.31 ac
0.10 ft 0 cy 0.10 ft 45 cy

HEIGHT VOLUME
EXISTING GROUND (POND 

R/W)

9.50 ft 0.32 ac
0.40 ft 0 cy 0.40 ft 203 cy

BACK OF BERM

0.10 ac

TOTAL: 0 cy TOTAL:

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME

0.00 ft 0 cy

POND BOTTOM 8.00 ft 0.02 ac

TOTAL: 2 cy TOTAL: 508 cy

0.12 ac
4.50 ft 0 cy 4.50 ft 508 cy

SLOPE BREAK 8.00 ft 0.02 ac
0.00 ft 0 cy

0 cy

FRONT OF BERM 12.50 ft 0.12 ac
0.00 ft 0 cy 0.00 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

12.50 ft

BACK OF BERM 12.60 ft 0.13 ac
0.10 ft 1 cy 0.10 ft

12.50 ft 0.14 ac
0.10 ft 1 cy 0.10 ft 0 cy

Length

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME
EXISTING GROUND (POND 

R/W)

6.00 ft 0.11 ac

TOTAL: 6 cy TOTAL: 1835 cy

3.50 ft 1835 cy

SLOPE BREAK 6.00 ft 0.11 ac
0.00 ft 0 cy 0.00 ft 0 cy

POND BOTTOM 

0.54 ac
0.00 ft 0 cy 0.00 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

9.50 ft 0.54 ac
3.50 ft 0 cy

0 cy

BACK OF BERM 9.60 ft 0.61 ac
0.10 ft 6 cy 0.10 ft 0 cy

FRONT OF BERM 9.50 ft

EXISTING GROUND (POND 

R/W)

9.50 ft 0.62 ac
0.10 ft 1 cy 0.10 ft

CONSTRUCTION COSTS

Dry Treatment Swales

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME

F:\ORD_Worksets\FDOT\DT4-010-01\Administrative\Drainage\PSR\Appendix 4 - Engineering Analysis Matrix\Pond Construction Cost - Basin 1.xls



Ardurra Group, Inc. Made by: ZKE DATE: November 21, 2024

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-010-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Cove Road PD&E

BASIN NAME : Basin 2

POND NAME : Pond 2

x

EARTHWORK CLEARING AND GRUBBING

VOLUME UNIT COST POND R/W AREA : 6.02 ac

POND FILL : 8792 cy $20.82 COST PER ACRE : $44,763.67

POND EXCAVATION: 48811 cy $12.01 TOTAL COST : $269,477.29

TOTAL COST: $769,271.4

POND SOD QUANTITIES MAINTENANCE

POND R/W AREA : 6.02 ac 20 YEAR LIFE CYCLE 20

POND WATER AREA : 3.89 ac COST PER YEAR : $4,000.00

TOTAL POND SOD AREA : 2.13 ac TOTAL COST : $80,000.00

COST PER SY : $4.42

TOTAL COST : $45,566.66

PIPE QUANTITIES (includes both inflow and outfall pipes)

Inflow Outfall Total

650 ft 500 ft 1150 ft

UNIT COST - PIPE (30") (RCP): $260.85

TOTAL COST: $299,977.5

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $1,464,292.90

Length

2.00 ft 2.98 ac

TOTAL: 8792 cy TOTAL:

POND BOTTOM 

48811 cy

3.00 ft 17739 cy

SLOPE BREAK 8.00 ft 3.44 ac

6.00 ft 0 cy 6.00 ft 31073 cy

4.39 ac

3.10 ft 5551 cy 3.10 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

11.00 ft 3.89 ac

3.00 ft 0 cy

0 cy

BACK OF BERM 15.10 ft 5.25 ac

1.00 ft 694 cy 1.00 ft 0 cy

FRONT OF BERM 14.10 ft

EXISTING GROUND (POND 

R/W)

11.00 ft 6.02 ac

4.10 ft 2547 cy 4.10 ft

CONSTRUCTION COSTS

Wet Treatment Pond

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME

F:\ORD_Worksets\FDOT\DT4-010-01\Administrative\Drainage\PSR\Appendix 4 - Engineering Analysis Matrix\Pond Construction Cost - Basin 1.xls



Ardurra Group, Inc. Made by: ZKE DATE: November 21, 2024

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-010-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3A

x

EARTHWORK CLEARING AND GRUBBING

VOLUME UNIT COST POND R/W AREA : 5.45 ac

POND FILL : 563 cy $12.91 COST PER ACRE : $32,312.34

POND EXCAVATION: 53036 cy $7.40 TOTAL COST : $176,102.25

TOTAL COST: $399,732.6

POND SOD QUANTITIES MAINTENANCE

POND R/W AREA : 5.45 ac 20 YEAR LIFE CYCLE 20

POND WATER AREA : 3.38 ac COST PER YEAR : $2,000.00

TOTAL POND SOD AREA : 2.07 ac TOTAL COST : $40,000.00

COST PER SY : $2.97

TOTAL COST : $29,755.84

PIPE QUANTITIES (includes both inflow and outfall pipes)

Inflow Outfall Total

2800 ft 2000 ft 4800 ft

UNIT COST - PIPE (30") (RCP): $219.94

TOTAL COST: $1,055,712.0

Note: Unit Costs based on 12 Month Moving Statewide Averages

TOTAL CONSTRUCTION COST: $1,701,302.64

Length

5.00 ft 1.46 ac

TOTAL: 563 cy TOTAL:

POND BOTTOM 

53036 cy

5.75 ft 31216 cy

SLOPE BREAK 11.00 ft 2.70 ac

6.00 ft 0 cy 6.00 ft 20134 cy

4.33 ac

0.25 ft 0 cy 0.25 ft 1686 cy

FRONT OF BERM 16.75 ft 4.03 ac

5.75 ft 0 cy

0 cy

BACK OF BERM 17.75 ft 5.26 ac

0.75 ft 563 cy 0.75 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

17.00 ft

EXISTING GROUND (POND 

R/W)

17.00 ft 5.45 ac

0.75 ft 115 cy 0.75 ft

CONSTRUCTION COSTS

Wet Treatment Pond

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME

F:\ORD_Worksets\FDOT\DT4-010-01\Administrative\Drainage\PSR\Appendix 4 - Engineering Analysis Matrix\Pond Construction Cost - Basin 1.xls



Ardurra Group, Inc. Made by: ZKE DATE: November 21, 2024

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-010-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Cove Road PD&E

BASIN NAME : Basin 3

POND NAME : Pond 3B

x

EARTHWORK CLEARING AND GRUBBING

VOLUME UNIT COST POND R/W AREA : 4.08 ac

POND FILL : 1487 cy $20.82 COST PER ACRE : $44,763.67

POND EXCAVATION: 35768 cy $12.01 TOTAL COST : $182,635.77

TOTAL COST: $460,538.5

POND SOD QUANTITIES MAINTENANCE

POND R/W AREA : 4.08 ac 20 YEAR LIFE CYCLE 20

POND WATER AREA : 2.31 ac COST PER YEAR : $4,000.00

TOTAL POND SOD AREA : 1.77 ac TOTAL COST : $80,000.00

COST PER SY : $4.42

TOTAL COST : $37,865.26

PIPE QUANTITIES (includes both inflow and outfall pipes)

Inflow Outfall Total

1800 ft 200 ft 2000 ft

UNIT COST - PIPE (30") (RCP): $260.85

TOTAL COST: $521,700.0

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $1,282,739.52

Length

5.00 ft 0.94 ac

TOTAL: 1487 cy TOTAL:

POND BOTTOM 

35768 cy

6.00 ft 22458 cy

SLOPE BREAK 11.00 ft 1.81 ac

6.00 ft 0 cy 6.00 ft 13310 cy

2.89 ac

0.30 ft 465 cy 0.30 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

17.00 ft 2.83 ac

6.00 ft 0 cy

0 cy

BACK OF BERM 18.30 ft 3.82 ac

1.00 ft 750 cy 1.00 ft 0 cy

FRONT OF BERM 17.30 ft

EXISTING GROUND (POND 

R/W)

17.00 ft 4.08 ac

1.30 ft 273 cy 1.30 ft

CONSTRUCTION COSTS

Wet Treatment Pond

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME

F:\ORD_Worksets\FDOT\DT4-010-01\Administrative\Drainage\PSR\Appendix 4 - Engineering Analysis Matrix\Pond Construction Cost - Basin 1.xls



Ardurra Group, Inc. Made by: ZKE DATE: November 21, 2024

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-010-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4A

x

EARTHWORK CLEARING AND GRUBBING

VOLUME UNIT COST POND R/W AREA : 3.77 ac

POND FILL : 3076 cy $20.82 COST PER ACRE : $44,763.67

POND EXCAVATION: 32654 cy $12.01 TOTAL COST : $168,759.04

TOTAL COST: $456,219.9

POND SOD QUANTITIES MAINTENANCE

POND R/W AREA : 3.77 ac 20 YEAR LIFE CYCLE 20

POND WATER AREA : 2.22 ac COST PER YEAR : $4,000.00

TOTAL POND SOD AREA : 1.55 ac TOTAL COST : $80,000.00

COST PER SY : $4.42

TOTAL COST : $33,158.84

PIPE QUANTITIES (includes both inflow and outfall pipes)

Inflow Outfall Total

800 ft 200 ft 1000 ft

UNIT COST - PIPE (30") (RCP): $260.85

TOTAL COST: $260,850.0

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $998,987.78

Length

5.00 ft 1.28 ac

TOTAL: 3076 cy TOTAL:

POND BOTTOM 

32654 cy

5.00 ft 17505 cy

SLOPE BREAK 11.00 ft 1.85 ac

6.00 ft 0 cy 6.00 ft 15149 cy

2.67 ac

1.35 ft 1786 cy 1.35 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

16.00 ft 2.49 ac

5.00 ft 0 cy

0 cy

BACK OF BERM 18.35 ft 3.40 ac

1.00 ft 589 cy 1.00 ft 0 cy

FRONT OF BERM 17.35 ft

EXISTING GROUND (POND 

R/W)

16.00 ft 3.77 ac

2.35 ft 701 cy 2.35 ft

CONSTRUCTION COSTS

Wet Treatment Pond

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME

F:\ORD_Worksets\FDOT\DT4-010-01\Administrative\Drainage\PSR\Appendix 4 - Engineering Analysis Matrix\Pond Construction Cost - Basin 1.xls



Ardurra Group, Inc. Made by: ZKE DATE: November 21, 2024

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-010-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Cove Road PD&E

BASIN NAME : Basin 4

POND NAME : Pond 4B

x

EARTHWORK CLEARING AND GRUBBING

VOLUME UNIT COST POND R/W AREA : 4.05 ac

POND FILL : 2602 cy $20.82 COST PER ACRE : $44,763.67

POND EXCAVATION: 39793 cy $12.01 TOTAL COST : $181,292.86

TOTAL COST: $532,075.6

POND SOD QUANTITIES MAINTENANCE

POND R/W AREA : 4.05 ac 20 YEAR LIFE CYCLE 20

POND WATER AREA : 2.60 ac COST PER YEAR : $4,000.00

TOTAL POND SOD AREA : 1.45 ac TOTAL COST : $80,000.00

COST PER SY : $4.42

TOTAL COST : $31,019.56

PIPE QUANTITIES (includes both inflow and outfall pipes)

Inflow Outfall Total

1200 ft 200 ft 1400 ft

UNIT COST - PIPE (30") (RCP): $260.85

TOTAL COST: $365,190.0

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $1,189,577.98

Length

5.00 ft 1.75 ac

TOTAL: 2602 cy TOTAL:

POND BOTTOM 

39793 cy

5.00 ft 20530 cy

SLOPE BREAK 11.00 ft 2.23 ac

6.00 ft 0 cy 6.00 ft 19263 cy

3.01 ac

1.15 ft 1456 cy 1.15 ft 0 cy

EXISTING GROUND (INSIDE 

POND)

16.00 ft 2.86 ac

5.00 ft 0 cy

0 cy

BACK OF BERM 18.15 ft 3.72 ac

1.00 ft 573 cy 1.00 ft 0 cy

FRONT OF BERM 17.15 ft

EXISTING GROUND (POND 

R/W)

16.00 ft 4.05 ac

2.15 ft 572 cy 2.15 ft

CONSTRUCTION COSTS

Wet Treatment Pond

ELEVATION AREA
FILL EXCAVATION

HEIGHT VOLUME HEIGHT VOLUME

F:\ORD_Worksets\FDOT\DT4-010-01\Administrative\Drainage\PSR\Appendix 4 - Engineering Analysis Matrix\Pond Construction Cost - Basin 1.xls



Ardurra Group, Inc. Made by: ZKE DATE: November 21, 2024

3000 Dovera Drive, Suite 200 Checked by: REC Job Number: DT4-010-01

Oviedo, Florida 32765
p: 407.971.8850            f: 407.971.8955

PROJECT : Cove Road PD&E

BASIN NAME : Basin 1

PIPE QUANTITIES (30" Exfiltration Pipe) MAINTENANCE

20 YEAR LIFE CYCLE 20

Total COST PER YEAR : $4,000.00

7450 ft TOTAL COST : $80,000.00

UNIT COST - PIPE (30") (RCP): $423.76

TOTAL COST: $3,157,012.0

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $3,237,012.00

BASIN NAME : Basin 2

PIPE QUANTITIES (30" Exfiltration Pipe) MAINTENANCE

20 YEAR LIFE CYCLE 20

Total COST PER YEAR : $4,000.00

17920 ft TOTAL COST : $80,000.00

UNIT COST - PIPE (30") (RCP): $423.76

TOTAL COST: $7,593,779.2

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $7,673,779.20

BASIN NAME : Basin 3

PIPE QUANTITIES (30" Exfiltration Pipe) MAINTENANCE

20 YEAR LIFE CYCLE 20

Total COST PER YEAR : $4,000.00

17100 ft TOTAL COST : $80,000.00

UNIT COST - PIPE (30") (RCP): $423.76

TOTAL COST: $7,246,296.0

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $7,326,296.00

BASIN NAME : Basin 4

PIPE QUANTITIES (30" Exfiltration Pipe) MAINTENANCE

20 YEAR LIFE CYCLE 20

Total COST PER YEAR : $4,000.00

17100 ft TOTAL COST : $80,000.00

UNIT COST - PIPE (30") (RCP): $423.76

TOTAL COST: $7,246,296.0

Note: Unit Costs based on 12 Month Moving Statewide Averages from 11/01/2022 to 10/31/2023

TOTAL CONSTRUCTION COST: $7,326,296.00

Length

Length

Length

Length

EXFILTRATION CONSTRUCTION COSTS

F:\ORD_Worksets\FDOT\DT4-010-01\Administrative\Drainage\PSR\Appendix 4 - Engineering Analysis Matrix\Pond Construction Cost - Basin 1.xls



Cove Road from SR 76/Kanner Highway to SR 5/US 1/Federal Highway 
Financial Project Number: 441700-1-22-02   Page 4 
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Test Date              Diameter Depth of    Depth to Groundwater Level Hydraulic Saturated Hole Average
Location Performed Hole Casing Hole    Below Ground Surface (Feet) Head, H2 Depth, Ds Flow Rate, Q

(Inches) (Inches) (Feet) Prior to Test During Test (Feet) (Feet) (gpm)
BHP-1 2/7/2024 6 4 10.0 5.5 0.0 5.5 4.5 0.60
BHP-2 2/5/2024 6 4 10.0 5.2 0.0 5.2 4.8 0.30
BHP-3 2/5/2024 6 4 10.0 3.0 0.0 3.0 7.0 0.40
BHP-4 2/8/2024 6 4 10.0 3.9 0.0 3.9 6.1 0.40
BHP-5 2/6/2024 6 4 10.0 3.0 0.0 3.0 7.0 0.30
Note:

(1) The above hydraulic conductivity values represent an ultimate value. The designer should decide on the required factor of safety
(2) The hydraulic conductivity values were calculated based on the South Florida Water Management Districts's USUAL OPEN HOLE CONSTANT

HEAD percolation test procedure.
(3) Casing diameter was used for the calculation of hydraulic conductivity values.

3.17E-05

2.67E-05
2.48E-05

Summary of Exfiltration Test Results

Geotechnical Services
Cove Road from SR-76/Kanner Highway to SR-5/US-1

Martin County, Florida
TSFGeo Project No. 7111-22-342

Horizontal Hydraulic Conductivity
(K)

(ft3/sec/ft2-ft Head)

1.65E-05
3.31E-05

Page 1



Cove Road from SR 76/Kanner Highway to SR 5/US 1/Federal Highway 
Financial Project Number: 441700-1-22-02   Page 5 

    

 

 

 
Ardurra Group, Inc.  Pond Siting Report 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 6 

Nutrient Loading Analysis 



Made by: ZKE DATE:

Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : 1

POND NAME : 1B

Non-DCIA Curve Number Calculations:

Existing Condition:

Soil Group CN
DCIA 

Area

Non-

DCIA 

Area

5 D 98 6.10

2 D 84 5.51

# D 95 1.29 4

Total: 7.39 5.51

Non-DCIA CN  = 84.00

% DCIA = 57.3%

Proposed Condition:

Soil Group CN
DCIA 

Area

Non-

DCIA 

Area
5 D 98 7.38 ac 4

3 D 84 4.23 ac 4

# D 100 0.45 ac 4

3 D 84 0.84 ac 4

Total: 7.38 ac 5.52 ac

Non-DCIA CN  = 85.30

% DCIA = 57.2%

Composite Nutrient Loading:

Existing Condition:

TN TP Area TN* Area TP*Area

1.520 0.200 6.10 ac 9.27 1.22

1.520 0.200 5.51 ac 8.37 1.10

1.645 0.270 1.29 ac 2.12 0.35

Total: 12.90 ac 19.76 2.67

TN = Total TN / Area = 1.533

TP = Total TP / Area = 0.207

Residential Areas (1.0 acre, 20% Impervious)

Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Good condition (grass cover 

> 75%)

70.6

470.9

Land Use Description

Highway 

Highway 

Impervious areas; Streets & roads 
Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Good condition (grass cover 

> 75%)

355.3

Proposed Ponds (Water Surface) 45.0

Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Fair condition (grass cover 

50% to 75%)

462.4

Residential Areas (1.0 acre, 20% Impervious) 0.0

462.4

Land Use Description CN* Non-DCIA Area

Impervious areas; Streets & roads 0.0

December 5, 2024

DT4-010-01

Land Use Description CN* Non-DCIA Area



English Worksheet

PROJECT TITLE:

PROJECT NUMBER:

BASIN NAME: 1 MADE BY: ZKE DATE: 12/4/2024

POND NAME: 1B CHECKED BY: REC DATE: 12/4/2024

Permanent Pool Calculations

Basin Characteristics

Area

(ac)

 Roadway Paved Area 7.38 98.00 723.24

 Roadway Pervious Area 4.23 84.00 355.32

 Pond Pervious Area 0.83 84.00 69.72

 Pond Area at NWL 0.45 100.00 45.00

 Total 12.89 1193.28

% DCIA = 57.25 %

Non DCIA CN = 84

Composite C = 0.53

Annual Rainfall (P) = 58 in Meteorlogical Zone : 2

Stage Storage Calc.

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

3.50 (NWL) 0.45 2.85

0.40 3.00 1.20

0.50 0.35 1.65

0.28 6.00 1.65

-5.50 Bottom 0.20

Permanent Pool Volume Provided = 2.85 ac-ft

Mean Depth = Permanent Pool Volume / Area at NWL  = 6.33 ft

Inwood Consulting 

Engineers, Inc.

Cove Road PD&E

DT4-010-01

Land Use
CN Product

filename: PPV.xls

worksheet: PPV1



Complete Report (not including cost) Ver 

4.3.5 

Project: Cove Road 

Date: 12/5/2024 10:52:21 AM 

Site and Catchment Information 

 

Analysis: Net Improvement 

Catchment Name Basin 1   

Rainfall Zone Florida Zone 2   

Annual Mean Rainfall 58.00   

Pre-Condition Landuse Information   

Landuse User Defined Values   

Area (acres) 12.90   

Rational Coefficient (0-1) 0.46   

Non DCIA Curve Number 84.00   

DCIA Percent (0-100) 47.27   

Nitrogen EMC (mg/l) 1.533   

Phosphorus EMC (mg/l) 0.207   

Runoff Volume (ac-ft/yr) 28.791   

Groundwater N (kg/yr) 0.000   

Groundwater P (kg/yr) 0.000   

Nitrogen Loading (kg/yr) 54.420   

Phosphorus Loading (kg/yr) 7.348   

Post-Condition Landuse Information   

Landuse Highway: TN=1.520 TP=0.200  

Area (acres) 12.90   

Rational Coefficient (0-1) 0.53   

Non DCIA Curve Number 85.30   

DCIA Percent (0-100) 57.25   

Wet Pond Area (ac) 0.45   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 32.130   



Groundwater N (kg/yr) 0.000   

Groundwater P (kg/yr) 0.000   

Nitrogen Loading (kg/yr) 60.216   

Phosphorus Loading (kg/yr) 7.923   

 

Catchment Number: 1 Name: Basin 1 

Project: Cove Road 

Date: 12/5/2024 

 

Wet Detention Design 

Permanent Pool Volume (ac-ft) 2.850 

Permanent Pool Volume (ac-ft) for 31 days residence 2.729 

Annual Residence Time (days) 32 

Littoral Zone Efficiency Credit  

Wetland Efficiency Credit  

 

Watershed Characteristics 

Catchment Area (acres) 12.90 

Contributing Area (acres) 12.450 

Non-DCIA Curve Number 85.30 

DCIA Percent 57.25 

Rainfall Zone Florida Zone 2 

Rainfall (in) 58.00 

 

Surface Water Discharge 

Required TN Treatment Efficiency (%) 10 

Provided TN Treatment Efficiency (%) 39 

Required TP Treatment Efficiency (%) 7 

Provided TP Treatment Efficiency (%) 65 

 

 

Media Mix Information 

Type of Media Mix Not Specified 

Media N Reduction (%)  

Media P Reduction (%)  

 

 

Groundwater Discharge (Stand-Alone) 



Treatment Rate (MG/yr) 0.000 

TN Mass Load (kg/yr) 0.000 

TN Concentration (mg/L) 0.000 

TP Mass Load (kg/yr) 0.000 

TP Concentration (mg/L) 0.000 

 

Load Diagram for Wet Detention (stand-alone) 

 

Load 

N: 60.22 kg/yr 

P: 7.92 kg/yr 
→ 

Treatment 

N: 39 % 

P: 65 % 
→ 

Surface Discharge 

N: 37.01 kg/yr 

P: 2.78 kg/yr 

  ↓  
Mass Reduction 

N: 23.21 kg/yr 

P: 5.14 kg/yr 

 

Load Diagram for Wet Detention ( As Used In Routing) 

 

Upstream Nodes 

None 

Load 

N: 60.22 kg/yr 

P: 7.92 kg/yr 

Q: 32.13 ac-ft 

→ 
Treatment 

N: 38.5 % 

P: 64.9 % 
→ 

Mass Discharged 

N: 37.01 kg/yr 

P: 2.78 kg/yr 

Q: 32.13 ac-ft 

   ↓   

   
Mass Removed 

N: 23.21 kg/yr 

P: 5.14 kg/yr 

  

 

Summary Treatment Report Version: 4.3.5 

Project: Cove Road 

 

Analysis Type: Net 

Date:12/5/2024 
 

Routing Summary 

Catchment 1 Routed to Outlet 



Improvement 

BMP Types:  

     Catchment 1 - (Basin 1) 

Wet Detention 

Based on % removal values to 

the nearest percent 

Total nitrogen target removal met? Yes 

Total phosphorus target removal met? Yes 

Summary Report 
Nitrogen 

Surface Water Discharge   

Total N pre load 54.42 kg/yr  

Total N post load 60.22 kg/yr  

Target N load reduction 10 %  

Target N discharge load 54.42 kg/yr  

Percent N load reduction 39 %  

Provided N discharge load 37.01 kg/yr 81.61 lb/yr 

Provided N load removed 23.21 kg/yr 51.17 lb/yr 

 

Phosphorus 
 

Surface Water Discharge 
  

Total P pre load 7.348 kg/yr  

Total P post load 7.923 kg/yr  

Target P load reduction 7 %  

Target P discharge load 7.348 kg/yr  

Percent P load reduction 65 %  

Provided P discharge load 2.784 kg/yr 6.14 lb/yr 

Provided P load removed 5.139 kg/yr 11.332 lb/yr 

 



Made by: ZKE DATE:

Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : 2

POND NAME : 2

Non-DCIA Curve Number Calculations:

Existing Condition:

Soil Group CN
DCIA 

Area

Non-

DCIA 

Area

5 D 98 7.89

3 D 84 8.30

# D 77 5.63 4

Total: 7.89 13.93

Non-DCIA CN  = 81.17

% DCIA = 36.2%

Proposed Condition:

Soil Group CN
DCIA 

Area

Non-

DCIA 

Area

5 D 98 10.20 ac 4

5 A 98 2.26 ac

2 A 49 0.68 ac 1

2 D 84 3.05 ac 4

2 D 84 1.74 ac 4

# D 100 3.89 ac 4

Total: 12.46 ac 9.36 ac

Non-DCIA CN  = 88.11

% DCIA = 57.1%

Composite Nutrient Loading:

Existing Condition:

TN TP Area TN* Area TP*Area

1.520 0.200 7.89 ac 11.99 1.58

1.520 0.200 8.30 ac 12.62 1.66

1.213 0.021 5.63 ac 6.83 0.12

Total: 21.82 ac 31.44 3.36

TN = Total TN / Area = 1.441

TP = Total TP / Area = 0.154

Undeveloped - Wet Flatwoods

Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Good condition (grass cover 

> 75%)

697.2

Impervious areas; Streets & roads 0.0

Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Fair condition (grass cover 

50% to 75%)

146.2

Proposed Ponds (Water Surface) 389.0

824.7

Land Use Description

Highway 

Highway 

Impervious areas; Streets & roads 0.0

Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Fair condition (grass cover 

50% to 75%)

33.3

Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Fair condition (grass cover 

50% to 75%)

256.2

Woods; Good condition (Woods are 433.5

1130.7

Land Use Description CN* Non-DCIA Area

Impervious areas; Streets & roads 0.0

August 12, 2024

DT4-010-01

Land Use Description CN* Non-DCIA Area



English Worksheet

PROJECT TITLE:

PROJECT NUMBER:

BASIN NAME: 2 MADE BY: ZKE DATE: 11/21/2024

POND NAME: 2 CHECKED BY: REC DATE: 11/21/2024

Permanent Pool Calculations

Basin Characteristics

Area

(ac)

 Roadway Paved Area 12.46 98.00 1221.08

 Roadway Pervious Area 3.72 84.00 312.48

 Pond Pervious Area 1.74 84.00 146.16

 Pond Area at NWL 3.89 100.00 389.00

 Total 21.81 2068.72

% DCIA = 57.13 %

Non DCIA CN = 84

Composite C = 0.53

Annual Rainfall (P) = 58 in Meteorlogical Zone : 2

Stage Storage Calc.

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

11.00 (NWL) 3.89 30.26

3.67 3.00 11.00

8.00 3.44 19.26

3.21 6.00 19.26

2.00 Bottom 2.98

Permanent Pool Volume Provided = 30.26 ac-ft

Mean Depth = Permanent Pool Volume / Area at NWL  = 7.78 ft

Inwood Consulting 

Engineers, Inc.

Cove Road PD&E

DT4-010-01

Land Use
CN Product

filename: PPV.xls

worksheet: PPV2



Complete Report (not including cost) Ver 

4.3.5 

Project: Cove Road 

Date: 11/21/2024 9:06:13 PM 

Site and Catchment Information 

 

Analysis: Net Improvement 

Catchment Name Basin 2   

Rainfall Zone Florida Zone 2   

Annual Mean Rainfall 58.00   

Pre-Condition Landuse Information   

Landuse User Defined Values   

Area (acres) 21.82   

Rational Coefficient (0-1) 0.37   

Non DCIA Curve Number 81.17   

DCIA Percent (0-100) 36.20   

Nitrogen EMC (mg/l) 1.441   

Phosphorus EMC (mg/l) 0.154   

Runoff Volume (ac-ft/yr) 39.103   

Groundwater N (kg/yr) 0.000   

Groundwater P (kg/yr) 0.000   

Nitrogen Loading (kg/yr) 69.477   

Phosphorus Loading (kg/yr) 7.425   

Post-Condition Landuse Information   

Landuse Highway: TN=1.520 TP=0.200  

Area (acres) 21.82   

Rational Coefficient (0-1) 0.55   

Non DCIA Curve Number 88.11   

DCIA Percent (0-100) 57.10   

Wet Pond Area (ac) 3.89   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 47.886   



Groundwater N (kg/yr) 0.000   

Groundwater P (kg/yr) 0.000   

Nitrogen Loading (kg/yr) 89.747   

Phosphorus Loading (kg/yr) 11.809   

 

Catchment Number: 1 Name: Basin 2 

Project: Cove Road 

Date: 11/21/2024 

 

Wet Detention Design 

Permanent Pool Volume (ac-ft) 30.260 

Permanent Pool Volume (ac-ft) for 31 days residence 4.067 

Annual Residence Time (days) 231 

Littoral Zone Efficiency Credit  

Wetland Efficiency Credit  

 

Watershed Characteristics 

Catchment Area (acres) 21.82 

Contributing Area (acres) 17.930 

Non-DCIA Curve Number 88.11 

DCIA Percent 57.10 

Rainfall Zone Florida Zone 2 

Rainfall (in) 58.00 

 

Surface Water Discharge 

Required TN Treatment Efficiency (%) 23 

Provided TN Treatment Efficiency (%) 43 

Required TP Treatment Efficiency (%) 37 

Provided TP Treatment Efficiency (%) 81 

 

 

Media Mix Information 

Type of Media Mix Not Specified 

Media N Reduction (%)  

Media P Reduction (%)  

 

 

Groundwater Discharge (Stand-Alone) 



Treatment Rate (MG/yr) 0.000 

TN Mass Load (kg/yr) 0.000 

TN Concentration (mg/L) 0.000 

TP Mass Load (kg/yr) 0.000 

TP Concentration (mg/L) 0.000 

 

Load Diagram for Wet Detention (stand-alone) 

 

Load 

N: 89.75 kg/yr 

P: 11.81 kg/yr 
→ 

Treatment 

N: 43 % 

P: 81 % 
→ 

Surface Discharge 

N: 51.21 kg/yr 

P: 2.23 kg/yr 

  ↓  
Mass Reduction 

N: 38.53 kg/yr 

P: 9.58 kg/yr 

 

Load Diagram for Wet Detention ( As Used In Routing) 

 

Upstream Nodes 

None 

Load 

N: 89.75 kg/yr 

P: 11.81 kg/yr 

Q: 47.89 ac-ft 

→ 
Treatment 

N: 42.9 % 

P: 81.1 % 
→ 

Mass Discharged 

N: 51.21 kg/yr 

P: 2.23 kg/yr 

Q: 47.89 ac-ft 

   ↓   

   
Mass Removed 

N: 38.53 kg/yr 

P: 9.58 kg/yr 

  

 

Summary Treatment Report Version: 4.3.5 

Project: Cove Road 

 

Analysis Type: Net 

Date:11/21/2024 
 

Routing Summary 

Catchment 1 Routed to Outlet 



Improvement 

BMP Types:  

     Catchment 1 - (Basin 2) 

Wet Detention 

Based on % removal values to 

the nearest percent 

Total nitrogen target removal met? Yes 

Total phosphorus target removal met? Yes 

Summary Report 
Nitrogen 

Surface Water Discharge   

Total N pre load 69.48 kg/yr  

Total N post load 89.75 kg/yr  

Target N load reduction 23 %  

Target N discharge load 69.48 kg/yr  

Percent N load reduction 43 %  

Provided N discharge load 51.21 kg/yr 112.93 lb/yr 

Provided N load removed 38.53 kg/yr 84.96 lb/yr 

 

Phosphorus 
 

Surface Water Discharge 
  

Total P pre load 7.425 kg/yr  

Total P post load 11.809 kg/yr  

Target P load reduction 37 %  

Target P discharge load 7.425 kg/yr  

Percent P load reduction 81 %  

Provided P discharge load 2.231 kg/yr 4.92 lb/yr 

Provided P load removed 9.578 kg/yr 21.118 lb/yr 

 



Made by: ZKE DATE:

Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : 3

POND NAME : 3B

Non-DCIA Curve Number Calculations:

Existing Condition:

Soil Group CN
DCIA 

Area

Non-

DCIA 

Area

5 D 98 6.25

2 D 80 5.99

# D 77 4.34 4

Total: 6.25 10.33

Non-DCIA CN  = 78.74

% DCIA = 37.7%

Proposed Condition:

Soil Group CN
DCIA 

Area

Non-

DCIA 

Area

5 D 98 8.41 ac 4

3 D 80 5.86 ac 4

# D 100 2.31 ac 4

Total: 8.41 ac 8.17 ac

Non-DCIA CN  = 85.65

% DCIA = 50.7%

Composite Nutrient Loading:

Existing Condition:

TN TP Area TN* Area TP*Area

1.520 0.200 6.25 ac 9.50 1.25

1.520 0.200 5.99 ac 9.10 1.20

1.155 0.027 4.34 ac 5.01 0.12

Total: 16.58 ac 23.62 2.57

TN = Total TN / Area = 1.424

TP = Total TP / Area = 0.155

Undeveloped - Scrubby Flatwoods

699.8

Land Use Description

Highway 

Highway 

Impervious areas; Streets & roads 

Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Good condition (grass 

cover > 75%)

468.8

Proposed Ponds (Water Surface) 231.0

Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Fair condition (grass cover 

50% to 75%)

479.2

Brush-weed-grass mixture;  Fair condition 334.2

813.4

Land Use Description CN* Non-DCIA Area

Impervious areas; Streets & roads 0.0

August 12, 2024

DT4-010-01

Land Use Description CN* Non-DCIA Area



English Worksheet

PROJECT TITLE:

PROJECT NUMBER:

BASIN NAME: 3 MADE BY: ZKE DATE: 11/21/2024

POND NAME: 3B CHECKED BY: REC DATE: 11/21/2024

Permanent Pool Calculations

Basin Characteristics

Area

(ac)

 Roadway Paved Area 8.41 98.00 824.18

 Roadway Pervious Area 3.83 80.00 306.40

 Pond Pervious Area 2.03 80.00 162.40

 Pond Area at NWL 2.31 100.00 231.00

 Total 16.58 1523.98

% DCIA = 50.72 %

Non DCIA CN = 80

Composite C = 0.47

Annual Rainfall (P) = 58 in Meteorlogical Zone : 2

Stage Storage Calc.

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

14.00 (NWL) 2.31 14.43

2.06 3.00 6.18

11.00 1.81 8.25

1.38 6.00 8.25

5.00 Bottom 0.94

Permanent Pool Volume Provided = 14.43 ac-ft

Mean Depth = Permanent Pool Volume / Area at NWL  = 6.25 ft

Inwood Consulting 

Engineers, Inc.

Cove Road PD&E

DT4-010-01

Land Use
CN Product

filename: PPV.xls

worksheet: PPV3



Complete Report (not including cost) Ver 

4.3.5 

Project: Cove Road 

Date: 11/21/2024 9:05:03 PM 

Site and Catchment Information 

 

Analysis: Net Improvement 

Catchment Name Basin 3   

Rainfall Zone Florida Zone 2   

Annual Mean Rainfall 58.00   

Pre-Condition Landuse Information   

Landuse User Defined Values   

Area (acres) 16.58   

Rational Coefficient (0-1) 0.37   

Non DCIA Curve Number 78.74   

DCIA Percent (0-100) 37.70   

Nitrogen EMC (mg/l) 1.424   

Phosphorus EMC (mg/l) 0.155   

Runoff Volume (ac-ft/yr) 29.570   

Groundwater N (kg/yr) 0.000   

Groundwater P (kg/yr) 0.000   

Nitrogen Loading (kg/yr) 51.919   

Phosphorus Loading (kg/yr) 5.651   

Post-Condition Landuse Information   

Landuse Highway: TN=1.520 TP=0.200  

Area (acres) 16.58   

Rational Coefficient (0-1) 0.49   

Non DCIA Curve Number 85.65   

DCIA Percent (0-100) 50.70   

Wet Pond Area (ac) 2.31   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 34.123   



Groundwater N (kg/yr) 0.000   

Groundwater P (kg/yr) 0.000   

Nitrogen Loading (kg/yr) 63.952   

Phosphorus Loading (kg/yr) 8.415   

 

Catchment Number: 1 Name: Basin 3 

Project: Cove Road 

Date: 11/21/2024 

 

Wet Detention Design 

Permanent Pool Volume (ac-ft) 14.430 

Permanent Pool Volume (ac-ft) for 31 days residence 2.898 

Annual Residence Time (days) 154 

Littoral Zone Efficiency Credit  

Wetland Efficiency Credit  

 

Watershed Characteristics 

Catchment Area (acres) 16.58 

Contributing Area (acres) 14.270 

Non-DCIA Curve Number 85.65 

DCIA Percent 50.70 

Rainfall Zone Florida Zone 2 

Rainfall (in) 58.00 

 

Surface Water Discharge 

Required TN Treatment Efficiency (%) 19 

Provided TN Treatment Efficiency (%) 43 

Required TP Treatment Efficiency (%) 33 

Provided TP Treatment Efficiency (%) 78 

 

 

Media Mix Information 

Type of Media Mix Not Specified 

Media N Reduction (%)  

Media P Reduction (%)  

 

 

Groundwater Discharge (Stand-Alone) 



Treatment Rate (MG/yr) 0.000 

TN Mass Load (kg/yr) 0.000 

TN Concentration (mg/L) 0.000 

TP Mass Load (kg/yr) 0.000 

TP Concentration (mg/L) 0.000 

 

Load Diagram for Wet Detention (stand-alone) 

 

Load 

N: 63.95 kg/yr 

P: 8.41 kg/yr 
→ 

Treatment 

N: 43 % 

P: 78 % 
→ 

Surface Discharge 

N: 36.74 kg/yr 

P: 1.88 kg/yr 

  ↓  
Mass Reduction 

N: 27.21 kg/yr 

P: 6.53 kg/yr 

 

Load Diagram for Wet Detention ( As Used In Routing) 

 

Upstream Nodes 

None 

Load 

N: 63.95 kg/yr 

P: 8.41 kg/yr 

Q: 34.12 ac-ft 

→ 
Treatment 

N: 42.5 % 

P: 77.6 % 
→ 

Mass Discharged 

N: 36.74 kg/yr 

P: 1.88 kg/yr 

Q: 34.12 ac-ft 

   ↓   

   
Mass Removed 

N: 27.21 kg/yr 

P: 6.53 kg/yr 

  

 

Summary Treatment Report Version: 4.3.5 

Project: Cove Road 

 

Analysis Type: Net 

Date:11/21/2024 
 

Routing Summary 

Catchment 1 Routed to Outlet 



Improvement 

BMP Types:  

     Catchment 1 - (Basin 3) 

Wet Detention 

Based on % removal values to 

the nearest percent 

Total nitrogen target removal met? Yes 

Total phosphorus target removal met? Yes 

Summary Report 
Nitrogen 

Surface Water Discharge   

Total N pre load 51.92 kg/yr  

Total N post load 63.95 kg/yr  

Target N load reduction 19 %  

Target N discharge load 51.92 kg/yr  

Percent N load reduction 43 %  

Provided N discharge load 36.74 kg/yr 81.02 lb/yr 

Provided N load removed 27.21 kg/yr 59.99 lb/yr 

 

Phosphorus 
 

Surface Water Discharge 
  

Total P pre load 5.651 kg/yr  

Total P post load 8.415 kg/yr  

Target P load reduction 33 %  

Target P discharge load 5.651 kg/yr  

Percent P load reduction 78 %  

Provided P discharge load 1.881 kg/yr 4.15 lb/yr 

Provided P load removed 6.534 kg/yr 14.407 lb/yr 

 



Made by: ZKE DATE:

Checked by: REC Job Number:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : Cove Road PD&E

BASIN NAME : 4

POND NAME : 4A

Non-DCIA Curve Number Calculations:

Existing Condition:

Soil Group CN
DCIA 

Area

Non-

DCIA 

Area

5 D 98 5.42

2 D 80 6.04

# D 77 3.77 4

Total: 5.42 9.81

Non-DCIA CN  = 78.85

% DCIA = 35.6%

Proposed Condition:

Soil Group CN
DCIA 

Area

Non-

DCIA 

Area

5 D 98 8.50 ac 4

3 D 80 4.51 ac 4

# D 100 2.22 ac 4

Total: 8.50 ac 6.73 ac

Non-DCIA CN  = 86.60

% DCIA = 55.8%

Composite Nutrient Loading:

Existing Condition:

TN TP Area TN* Area TP*Area

1.520 0.200 5.42 ac 8.24 1.08

1.520 0.200 6.04 ac 9.18 1.21

1.213 0.021 3.77 ac 4.57 0.08

Total: 15.23 ac 21.99 2.37

TN = Total TN / Area = 1.444

TP = Total TP / Area = 0.156

582.8

Land Use Description

Highway 

Highway 

Undeveloped - Wet Flatwoods

Impervious areas; Streets & roads 

Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Good condition (grass 

cover > 75%)

360.8

Proposed Ponds (Water Surface) 222.0

Open Space (lawns, parks, golf courses, 

cemeteries, etc.) Fair condition (grass cover 

50% to 75%)

483.2

Brush-weed-grass mixture;  Fair condition 290.3

773.5

Land Use Description CN* Non-DCIA Area

Impervious areas; Streets & roads 0.0

August 12, 2024

DT4-010-01

Land Use Description CN* Non-DCIA Area



English Worksheet

PROJECT TITLE:

PROJECT NUMBER:

BASIN NAME: 4 MADE BY: ZKE DATE: 11/21/2024

POND NAME: 4A CHECKED BY: REC DATE: 11/21/2024

Permanent Pool Calculations

Basin Characteristics

Area

(ac)

 Roadway Paved Area 8.50 98.00 833.00

 Roadway Pervious Area 2.87 80.00 229.60

 Pond Pervious Area 1.64 80.00 131.20

 Pond Area at NWL 2.22 100.00 222.00

 Total 15.23 1415.80

% DCIA = 55.81 %

Non DCIA CN = 80

Composite C = 0.50

Annual Rainfall (P) = 58 in Meteorlogical Zone : 2

Stage Storage Calc.

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)

14.00 (NWL) 2.22 15.50

2.04 3.00 6.11

11.00 1.85 9.39

1.57 6.00 9.39

5.00 Bottom 1.28

Permanent Pool Volume Provided = 15.50 ac-ft

Mean Depth = Permanent Pool Volume / Area at NWL  = 6.98 ft

Inwood Consulting 

Engineers, Inc.

Cove Road PD&E

DT4-010-01

Land Use
CN Product

filename: PPV.xls

worksheet: PPV4



Complete Report (not including cost) Ver 

4.3.5 

Project: Cove Road Basin 4 

Date: 11/21/2024 9:07:18 PM 

Site and Catchment Information 

 

Analysis: Net Improvement 

Catchment Name Basin 4   

Rainfall Zone Florida Zone 1   

Annual Mean Rainfall 58.00   

Pre-Condition Landuse Information   

Landuse User Defined Values   

Area (acres) 15.56   

Rational Coefficient (0-1) 0.38   

Non DCIA Curve Number 78.87   

DCIA Percent (0-100) 32.70   

Nitrogen EMC (mg/l) 1.437   

Phosphorus EMC (mg/l) 0.152   

Runoff Volume (ac-ft/yr) 28.599   

Groundwater N (kg/yr) 0.000   

Groundwater P (kg/yr) 0.000   

Nitrogen Loading (kg/yr) 50.673   

Phosphorus Loading (kg/yr) 5.360   

Post-Condition Landuse Information   

Landuse Highway: TN=1.520 TP=0.200  

Area (acres) 15.56   

Rational Coefficient (0-1) 0.58   

Non DCIA Curve Number 87.37   

DCIA Percent (0-100) 54.60   

Wet Pond Area (ac) 2.60   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 36.555   



Groundwater N (kg/yr) 0.000   

Groundwater P (kg/yr) 0.000   

Nitrogen Loading (kg/yr) 68.511   

Phosphorus Loading (kg/yr) 9.015   

 

Catchment Number: 1 Name: Basin 4 

Project: Cove Road Basin 4 

Date: 11/21/2024 

 

Wet Detention Design 

Permanent Pool Volume (ac-ft) 15.500 

Permanent Pool Volume (ac-ft) for 31 days residence 3.105 

Annual Residence Time (days) 155 

Littoral Zone Efficiency Credit  

Wetland Efficiency Credit  

 

Watershed Characteristics 

Catchment Area (acres) 15.56 

Contributing Area (acres) 12.960 

Non-DCIA Curve Number 87.37 

DCIA Percent 54.60 

Rainfall Zone Florida Zone 1 

Rainfall (in) 58.00 

 

Surface Water Discharge 

Required TN Treatment Efficiency (%) 26 

Provided TN Treatment Efficiency (%) 43 

Required TP Treatment Efficiency (%) 41 

Provided TP Treatment Efficiency (%) 78 

 

 

Media Mix Information 

Type of Media Mix Not Specified 

Media N Reduction (%)  

Media P Reduction (%)  

 

 

Groundwater Discharge (Stand-Alone) 



Treatment Rate (MG/yr) 0.000 

TN Mass Load (kg/yr) 0.000 

TN Concentration (mg/L) 0.000 

TP Mass Load (kg/yr) 0.000 

TP Concentration (mg/L) 0.000 

 

Load Diagram for Wet Detention (stand-alone) 

 

Load 

N: 68.51 kg/yr 

P: 9.01 kg/yr 
→ 

Treatment 

N: 43 % 

P: 78 % 
→ 

Surface Discharge 

N: 39.36 kg/yr 

P: 2.01 kg/yr 

  ↓  
Mass Reduction 

N: 29.15 kg/yr 

P: 7.00 kg/yr 

 

Load Diagram for Wet Detention ( As Used In Routing) 

 

Upstream Nodes 

None 

Load 

N: 68.51 kg/yr 

P: 9.01 kg/yr 

Q: 36.56 ac-ft 

→ 
Treatment 

N: 42.5 % 

P: 77.7 % 
→ 

Mass Discharged 

N: 39.36 kg/yr 

P: 2.01 kg/yr 

Q: 36.56 ac-ft 

   ↓   

   
Mass Removed 

N: 29.15 kg/yr 

P: 7.00 kg/yr 

  

 

Summary Treatment Report Version: 4.3.5 

Project: Cove Road Basin 4 

 

Analysis Type: Net 

Date:11/21/2024 
 

Routing Summary 

Catchment 1 Routed to Outlet 



Improvement 

BMP Types:  

     Catchment 1 - (Basin 4) 

Wet Detention 

Based on % removal values to 

the nearest percent 

Total nitrogen target removal met? Yes 

Total phosphorus target removal met? Yes 

Summary Report 
Nitrogen 

Surface Water Discharge   

Total N pre load 50.67 kg/yr  

Total N post load 68.51 kg/yr  

Target N load reduction 26 %  

Target N discharge load 50.67 kg/yr  

Percent N load reduction 43 %  

Provided N discharge load 39.36 kg/yr 86.79 lb/yr 

Provided N load removed 29.15 kg/yr 64.27 lb/yr 

 

Phosphorus 
 

Surface Water Discharge 
  

Total P pre load 5.36 kg/yr  

Total P post load 9.015 kg/yr  

Target P load reduction 41 %  

Target P discharge load 5.36 kg/yr  

Percent P load reduction 78 %  

Provided P discharge load 2.013 kg/yr 4.44 lb/yr 

Provided P load removed 7.002 kg/yr 15.439 lb/yr 

 



Cove Road from SR 76/Kanner Highway to SR 5/US 1/Federal Highway 
Financial Project Number: 441700-1-22-02   Page 6 

    

 

 

 
Ardurra Group, Inc.  Pond Siting Report 
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Cove Road PD&E – Meeting Minutes 
INWOOD Consulting Engineers, Inc  I  3000 Dovera Drive, Suite 200, Oviedo, FL 32765   I   P: 407-971-8850    

 

The Drainage Methodology / Kick-Off Meeting for the Cove Road Project Development and Environment (PD&E) 

Study was held at 1:15pm on August 29, 2023, via Microsoft Teams. The purpose of this meeting was to review the 

requirements of the project and provide an opportunity for drainage-specific scope discussion on choices made on 

pond siting.  

The meeting began with introductions and an overview of the project.  The bulleted items below summarize the key 

points of discussion.  The meeting agenda and sign-in sheet provided at the meeting are attached to this document 

for reference.   

Discussion Items 

• Inwood gave a Project Overview/Scope Discussion 

• Inwood then reviewed the existing drainage conditions of the corridor 

o The project is located within the South St. Lucie and Indian River Lagoon South Coastal watersheds 

and traverses three WBIDs; WBID 3210C – South Fork St. Lucie River (Tidal Segment), WBID 3220 

– Basin 2, and WBID 3208C – Manatee Pocket.  Manatee Pocket is an Outstanding Florida Water 

(OFW). 

 The St. Lucie River and Estuary Basin has adopted a Basin Management Action Plan 

(BMAP), which will require a nutrient loading analysis. 

o The existing roadway was permitted under SFWMD Permit No. 43-00642-S for a 4-lane condition.  

The existing permit has 5 basins along the corridor and provides treatment within swales along the 

roadway.  The ultimate condition was not built out and Cove Road currently exists as a 2-lane 

roadway. 

o There are cross drains along the corridor which provide equalization and conveyance for the 

wetlands that are along the corridor.  

 

• Inwood then reviewed the drainage approach and methodology for the study.  Open discussion was had 

for the Pond alternatives for each basin.   

o A Pond Siting Report (PSR) will be provided. The Five (5) existing basins are anticipated to remain 

and an offsite pond and exfiltration alternative will be investigated for each basin. 

o Basin 1 begins at Kanner Highway and extends east. 

 There are limited pond sites available within the basin limits due to the majority of the 

area being built out or planned for development.  Potential locations would create 

significant relocations or impact 4f parcels (Hosford Park) 

 The roadway low point is near Gaines Avenue, creating difficulty in conveying stormwater 

to the east end of the basin, which is at a higher elevation. 

 Inwood asked about the potential to work with I-95 / Kanner Hwy PD&E and have portions 

of Basin 1 included in their study.   

 Currently the approach is to shift the easter basin limit to the west and provide treatment 

for the basin in Pond 2. 

 Martin County stated the outfall structure at Gaines Avenue flows south within a 

culverted system that crosses Paulson Avenue before crossing underneath Gaines Avenue 

and ultimately outfalling into the river. 

DATE: August 29, 2023 

TO: All Attendees (via email) 

FROM: Zachary K. Evans, PE  

RE: Cove Road from SR76 (Kanner Hwy) to SR 5/US 1 PD&E Study (FPID: 441700-1) 

CC: File 
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 Martin County stated they would confirm what the plans were for Hosford Park as there 

may be potential to utilize that parcel if there are no planned improvements. 

• Martin County later followed up stating that Hosford Park has been permitted 

and planned for a dog park. 

• It was determined that the park would not be considered for a potential Pond 

Site during the PD&E, but the County is looking to potentially change the land 

use of the park and it may be reconsidered during design. 

 Basin 2 

• Basin 2 has a roadway highpoint at the western limit of the basin and flows east.  

• The pond site being investigated for this basin is currently west of the existing 

basin divide and will utilize the entirety of the impacted parcel.  This will allow 

for additional volume within the pond to account for portion of Basin 1. 

• Martin County stated the existing basin currently ultimately outfalls both north 

along Fern Creek and south through the wetland systems. 

• Martin County stated there were several properties within the basin that were 

not planned for development.   

• Inwood stated the site being investigated was chosen due to its proximity to the 

basin low point. 

• The basin limit will be controlled hydraulically by the elevation of the roadway 

that allows stormwater runoff to be conveyed back to the pond. 

• Martin County stated that Legacy Cove outfalls to Fern Creek along the roadway 

R/W at the southwest corner of the development. 

 Basin 3 

• Inwood reviewed multiple sites for a pond within Basin 3 asking for the County’s 

input on preference.  Inwood asked if a pond at the corner of Willoughby Blvd 

and Cove Road as an expansion of the existing County Ponds would be ideal. 

• Martin County stated that the ponds along Willoughby had excess volume to 

accommodate the future 4 laning of Willoughby, but an additional site would 

likely be necessary.    

• Martin County also stated pre-application request was submitted for potential 

future development on the site being investigated at the intersection of 

Willoughby and Cove Road.  

• In order to avoid future conflict with this development the site west of 

Willoughby would be preferred. 

• Martin County stated the existing ponds on Willoughby discharge north along a 

bypass ditch before outfalling into the Tower Road ditch. 

• Martin County stated there is a drainage easement for the inlets along the west 

side of Willoughby Blvd. 

• Martin County asked if parcel 55-38-41-000-066-00071-0 had been considered. 

Stating that the parcel has a Preserve Area Management Plan (PAMP) for a 

portion of the site, but it does not encompass the entire site.  

• Inwood stated the site was avoided due to likely wetland impacts, but would 

coordinate with the ecological team and review the site. 

o Review of the National Wetlands Inventory (NWI) indicated that the 

majority of the parcel has wetland FLUCFCS. 

 

 Basin 4  

• Inwood reviewed Basin 4 and the limited pond site availability citing the existing 

development to the south and conservation easements over the wetlands.  

• A potential pond site was identified near the Hibiscus Park outfall ditch at back 

of parcel.   
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• Martin County stated the Hibiscus Park ditch was County R/W and could be 

utilized as an access easement to the pond. 

• Inwood agreed and will remove the easement shown along the property line. 

• Inwood stated the property to the north is owned by Indian River State College 

District Board of Trustees and asked if the County knew of any planned 

developments or if the State College would be interested in a joint use 

opportunity. 

o The County stated they would provide contact information to Inwood 

so that a coordination meeting can be scheduled regarding future plans 

for the school’s vacant parcel.  

 Basin 5 

• Inwood reviewed Basin 5, stating there were limited options for offsite ponds.  

The north side of the roadway are single family homes, in which the potential 

R/W impacts from the roadway would not be significant enough to be total 

takes.  Siting a pond to the north would cause a multitude of relocations.   

• There are developments along the southside of the roadway and conservation 

easements over existing wetlands.   

• Inwood identified a site south within Montego Cove, in which the parcels were 

not fully built out.  The potential pond site would utilize the vacant lots and an 

access easement to convey stormwater. 

 

• Inwood reviewed the design criteria that would be utilized for this project. 

o The proposed study would analyze treatment of total impervious for the proposed roadway due 

to the existing treatment swales being impacted. 

 50% additional water quality would be provided for basins outfalling to OFW  

 Nutrient loading analysis would be provided due to the adopted BMAP 

o Inwood asked to clarify Martin County criteria 

• Attenuation 

o 25-year/72-hour storm 

o 3-year/24-hour storm 

• Treatment 

o Pre- vs post-development mass pollutant loading  

• Martin County Municode design analysis volumes were clarified: 

o 3 inches over impervious for dry retention ponds 

o 3 inches over impervious + 25% for dry detention ponds 

o 3 inches over impervious + 50% for wet detention ponds 

• Inwood stated there were not any anticipated floodplain impacts associated with this study.  A hydraulics 

memo would be provided documenting this and would provide preliminary analysis of the cross drains 

along the corridor. 

• Inwood requested that this projected be added to FDOT’s September agenda for pre-app with SFWMD 

 

Action Items 

• FDOT 

o Include Cove Road on agenda for September Interagency meeting with SFWMD 

• Martin County 

o Provide contact information for Indian River State College District Board of Trustees 

 Contact information has been provided and as a follow-up. Inwood will contact and 

schedule a meeting with the Indian River State College District Board of Trustees. 

 

Note: The above reflects the writer’s understanding of the contents of the meeting.  If any misinterpretations or inaccuracies are included, 

please contact Zach Evans (407-971-8850) as soon as possible for resolution and revisions if necessary. 

 



 

4 

 

Cove Road PD&E – Meeting Minutes 
INWOOD Consulting Engineers, Inc  I  3000 Dovera Drive, Suite 200, Oviedo, FL 32765   I   P: 407-971-8850    

Attendees  

Name Firm/Dept E-mail Phone 

Zach Evans, PE Inwood Drainage zevans@inwoodinc.com  

David Dangel, PE Inwood PD&E ddangel@inwoodinc.com  

Kevin Iannarone, PE Inwood Roadway Kiannarone@inwoodinc.com  

Forrest McClellan, EI Inwood Drainage fmcclellan@inwoodinc.com  

Alex Paradiz FDOT Alex.paradiz@dot.state.fl.us  

Robert Vater FDOT Robert.vater@dot.state.fl.us  

Lisa Wichser Martin Co lwichser@martin.fl.us  

Nick Muzia  Martin Co nmuzia@martin.fl.us  
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Cove Road from SR76 (Kanner Hwy) to SR 5/US 1 PD&E Study 

(FM 441700-1)  
 

Consultant: David Dangel of Ardurra Group (DDangel@ardurra.com)
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FLORIDA DEPARTMENT OF TRANSPORTATION 
INTERAGENCY MEETING MINUTES 

 

9:00–9:30 am: (D4) Cove Rd from SR76 (Kanner Hwy) to SR 5/US 1 PD&E Study (FM 441700-1) 
 

AGENDA SUMMARY: 
 
PROJECT INFO 

1. FPID/FM Number: 441700-1 
 

2. FDOT Project Name: Cove Road from SR76 (Kanner Hwy) to SR 5/US 1 PD&E Study 
 

3. FDOT Project Manager: Vanita Saini 
FDOT Drainage Liaison: Ruben Rodriguez 
FDOT PLEMO Liaison: Fernando Ascanio 
 

4. Consultant/Company Name and Contact information:  
Ardurra Group, Inc. 
3000 Dovera Dr., Suite 200, Oviedo, FL 32765 
DDangel@ardurra.com 
ZEvans@ardurra.com 
407-971-8850 
 

5. SR/Local Name: Cove Road 
 

6. County: Martin 
 

7. Project Limits (provide location map and figures): From SR76 (Kanner Hwy) to SR 5/US 1 
 

8. General Project Scope (include stage of project - PD&E, Design, Design/Build, Construction, etc.):  
This PD&E Study for Cove Road includes urbanizing, constructing median, widening from 2 lanes 
to 4 lanes with a bike lane in each direction. Upgrade existing signalized intersections and 
evaluate and propose new signalization where needed. Propose new drainage system with 
retention basins, lighting, signing and pavement markings, sidewalk, and shared use path.   

 
9. Anticipated Permits:  

Permit Modification for SFWMD Permit No. 43-00642-S 
Irrigation Water Use Permit 
Dewatering Permit 
National Pollutant Discharge Elimination System (NPDES) Construction General Permit (CGP) 
Pre-Construction Notification (ENG 4345) 
 

10. Provide specific agenda discussion topics (i.e. goal of meeting):  
Permitting Criteria 
Stormwater Management Approach 
 

mailto:DDangel@ardurra.com
mailto:ZEvans@ardurra.com
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11. Requested Attendees (SFWMD - Environmental Resources, Surface Water Management, Water 
Use, ROW; USACE; USFWS; NMFS, etc.):  
SFWMD – Environmental Resources, Surface Water Management, Water Use 
 

12. Does your project include impacts to any environmental resources?  If yes, please answer 
Questions a- d: Yes 
 

a. Have wetland and/or protected species impacts been identified? If so define the impact 
amount and type: Yes, Development of the NRE is ongoing to identify impacted species. 

 
b. Have the project representatives discussed the wetland and/or protected species 

impacts with PL&EM? (List the PL&EM person who you discussed with and the date of 
the meeting/discussion): Yes, methodology was discussed with Fernando Ascanio.  
Coordination is ongoing. 

 
c. During the meeting/discussion with PL&EM did project representatives discuss 

avoidance and minimization criteria? Has PL&EM concurred these criteria were applied? 
(For District IV projects, participation in this interagency meeting is not permitted if 
elimination and reduction has not been explored with PL&EM): Meeting to discuss 
avoidance and minimization upcoming. Will be scheduled once impacts are identified 
from preferred alignment. 

 
d. Have mitigation options for unavoidable impacts been discussed with PL&EM, and 

concurrence on the amount and type been achieved? (For District IV projects, 
participation in this interagency meeting is not permitted if options for unavoidable 
impacts been discussed with PL&EM): Meeting to discuss mitigation needs upcoming.  
Will be scheduled once impacts are identified from preferred alignment. 

 
 
PRIOR COORDINATION 

13. Has the project approach been discussed with: 
a.  FDOT Drainage Liaison? Robert Vater 
b.  PLEMO Liaison? Fernando Ascanio 

 
14. Have you coordinated with Cultural Resource Manager to determine if a SHPO concurrence 

letter has been received and can be included in the application?  
Yes, coordination with the Cultural Resource Manager consultant is ongoing. 
 

15. Have you coordinated with the Contamination Coordinator to determine if there are 
contamination concerns in the event a dewatering permit is required?   
Yes, the initial plans have been reviewed by the Contamination Reviewer and coordination is 
ongoing. 
 

16. Have you coordinated with Natural Resource Manager to determine if a USFWS concurrence 
letter has been received and can be included in the application? Development of NRE is ongoing.  
Will be coordinated with Natural Resource Manager upon completion. 
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17. For projects going into the permitting phase: Has a pre-application meeting been held or any 
preliminary correspondence been made by FDOT PM or Consultant with the regulatory 
agencies/reviewers? Specify the agencies and dates when meetings were held:  
Martin County – Drainage Methodology Meeting 
 

18. For project in the permitting phase, please provide any application numbers and the reviewer's 
name: N/A 
 

19. Anticipated Permits (or, if you already applied for or received any permits, please include the 
application/permit numbers):  
Irrigation Water Use Permit 
Dewatering Permit 
National Pollutant Discharge Elimination System (NPDES) Construction General Permit (CGP) 
Pre-Construction Notification (ENG 4345) 
 
 

MEETING INFO 

20. Discussion Time Needed: 30 minutes 
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PROJECT MEETING SUMMARY: 
Prepared by Jennifer Shipley of Miller Legg on behalf of FDOT District 4.   
 
ATTENDEES: 
 

Name Organization Email Address 

Jess Markle SFWMD jmarkle@sfwmd.gov  
Barb Conmy SFWMD bconmy@sfwmd.gov 

Arifa Sultana SFWMD asultana@sfwmd.gov 

Simon Sunderland SFWMD ssunder@sfwmd.gov 

Heather Mason USACE heather.m.mason@usace.army.mil 

Veronica Beech USACE veronica.c.beech@usace.army.mil 

Kristee Booth FWC Kristee.Booth@MyFWC.com 

Elijah McBride FWC Elijah.McBride@MyFWC.com 

Rupa Magar-Chhabra 

 

 

FDOT (Env. Permit) Rupa.Magar-Chhabra@dot.state.fl.us 

Robert Vater FDOT Robert.Vater@dot.state.fl.us 

Johnathan Turner FDOT Jonathan.Turner@dot.state.fl.us 

Zach Evans Ardurra zevans@ardurra.com 

Jada Barhorst 

 

Ardurra (Env) jbarhorst@ardurra.com 

Renado Chuw Ardurra (Drainage) rchuw@ardurra.com 
 
The Project meeting started around 9:00 am and was completed around 9:30am. After roll call of 
attendees, the overall project scope, limits, and approach were reviewed and presented by Zach Evans of 
Ardurra, the Consultant for the project on behalf of FDOT.  The Project is a PD&E for widening with 
addition of a shared use path.  It is south of the St. Lucie and Indian River watersheds and outfalls to 
outstanding waters. The existing roadway is permitted under 4300642-S for a four-lane highway with 
water quality treatment along the roadway through existing swales.  The current swales have enough 
capacity for the four-lanes, and therefore they are proposing to keep the swales in place rather than 
modify to the typical curb and gutter. Following is a summary of the discussion.  
 
 
QUESTIONS/DISCUSSION 

Stormwater (SFWMD):  

• Overall: Jesse of SFWMD indicated the overall stormwater approach should offer replacement 
volume for volume.  Need to provide additional volume of storage for every additional of 
impervious or loss in swales.  The new impervious areas must comply with current rules for 
stormwater treatment. And as a reminder, addition 50% will be required for the project being in 
the St. Lucie Basin.  

o Consultant asked to confirm understanding…. If they impact the swales, will need to 
replace in-kind.  And will need to add storage for new additional impervious.   

mailto:jmarkle@sfwmd.gov
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▪ SFWMD confirmed that is required.  And reminded that the new impervious 
would be subject to the new rules.  Including NTDL rules which requires nutrient 
loading and pre vs post for 25-yr/72hr storm  

• West End (Basins 1 and 2): Zach (Consultant) inquired on handling of treatment at the west end 
of the project. The Existing permit covers 5 basins along the corridor: some constraints in the 1st 
basin (west end of the project). Therefore, two options are being considered:  

o Providing additional swales along Gaines Avenue for additional treatment OR 
o Move the Basin 1 and Basin 2 divide line to more east to allow treatment with a shared 

pond.   
▪ Question: The Roadway in this area already includes 4 lanes in some sections.  

Would the district allow treatment of roadway and not shared use path or turn 
lane extensions from the highway?  Essentially, treatment of roadway without 
treatment of the shared use path?  

▪ SFWMD indicated they are open to compensating treatment, but new areas 
(including shared-use paths) must be treated. Mathematically all impervious 
(roadway and shared use path) needs to be provided. Can be lumped together.  

• Shared-Use Path Exemption 
o SFWMD confirmed that shared-use paths in uplands are NOT exempt, and treatment is 

still required.  
• Over Attenuation: 

o Consultant indicated they would most likely shift the drainage Basin dividing line 
between 1 and 2 as described above and would likely provide over-attenuation of Basin 
2 or propose a double outfall (one to Basin 1 and one to Basin 2).   

▪ SFWMD indicated over-attenuation is allowed, however it depends on how 
much the current BMP’s are already providing.  Will need to consider the math 
if it is in a special basin with higher standards.  May not be enough removal 
capacity available.  Can’t over attenuate in one basin to offset less in the other 
basin.  

• East End Constraints: 
o Basin 3 will be treated with existing attenuation and outfall 
o Basin 4 outfalls through a ditch;  
o Basin 5 may not have viable pond sites 
o Therefore, may provide attenuation for both Basins 4 and 5 in that shared outfall.   

• Permit Considerations: 
o Consultant reminded this is a PD&E study in early stages, so permitting is a longer way 

off.  
o SFWMD reminded the existing permit is not valid if there is no active construction.  

Project will require a new permit due to outdated construction authorization from the 
early 1980s. 

▪ New permit will require pre vs. post but the pre will be evaluated at the time of 
submittal, not the time the original permit was issued. 

▪ Existing discharge rates must be evaluated for flood control, considering current 
offsite facilities and private developments. For example, Ex if new permit allows 
for drainage to offsite facilities, we will make sure that still works from a flood 
standpoint for those offsite areas.  

▪ Consultant indicated the current outfalls would remain and the offsite flows 
would be considered.  
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• Water Quality Rule Update per SFWMD: 
o PD&E study may be subject to new water quality rules expected to be signed in July 

2024. 
o Grandfathering: PD&E study must be completed within 1-2 years of adoption to be 

grandfathered under current regulations. 
• Wetland Impacts: (Summary Presented by Jada of Ardurra) 

o Construction is within existing FDOT ROW, therefore minimal wetland impacts 
anticipated (0.5-acre). Don’t have the breakdown but anticipate use of a bank.  

o Mitigation Bank: Slated Blue Field Ranch available with adequate credits. 
o SFWMD provided some considerations: 

▪ Consider secondary impacts to wetlands for any widening or path adjacent to 
wetlands even if not encroaching.   

▪ For proper pond siting ensure compliance with the applicant’s handbook for 
wetland impact elimination and reduction steps. 

▪ In section C of application, include narrative of avoid and minimize wetland 
impacts.  

• USACE Input: 
o Wetland delineation must follow USACE (2015) rules, not state standards. 
o Will need information on wetland impacts for future submissions. 

• Miscellaneous: 
o No landscaping currently planned for the project. 
o FDOT to issue a master dewatering permit; fees dependent on duration or letter 

modification. 
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Ardurra Group, Inc.  Pond Siting Report 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 8 

Existing Permits 


































































































































































































