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Executive Summary  
The Malabar Road Project Development and Environment (PD&E) Study evaluated capacity, safety, and 

multi-modal improvements on Malabar Road from St. Johns Heritage Parkway to Minton Road, a 

distance of approximately four miles. This project involves the widening of Malabar Road from two lanes 

to four lanes to meet future travel demands, improve safety and provide for bicycle and pedestrian 

features, such as sidewalks and a shared use path.   

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, hydrological, hydraulic, and 

economic factors. Stormwater management for water quality treatment and runoff attenuation will be 

provided using wet detention ponds, dry retention ponds, and dry linear swales. The design of the 

drainage and stormwater facilities will comply with the standards set forth by the St. Johns River Water 

Management District (SJRWMD) ERP manual, City of Palm Bay stormwater criteria, and Melbourne 

Tillman Water Control District (MTWCD) discharge criteria. 

Alternative pond sites have been identified along the project limits. The analysis estimates right-of-way 

needs using both a volumetric analysis and hydraulic/hydrologic modeling which account for water 

quality treatment and water quantity for runoff attenuation. The total pond cost estimate found in this 

report is a budget tool used to estimate total acquisition costs associated with each pond site and to 

budget the appropriate funds for acquisition.  

Please note that the volumetric and modeling analyses of the pond sites were performed with 

preliminary data, reasonable engineering judgment, and assumptions. Pond sites and configurations 

may change during final design as more detailed information on seasonal high water table (SHWT), 

wetland hydrologic information (as applicable), and a final roadway design profile become available. 

Please refer to Table 1-1 for a Summary of Preferred Stormwater & Floodplain Compensation Pond 

Sites. 
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1.0 Project Summary 
Initiated in November 2019, this Project Development and Environment (PD&E) Study has been 

conducted to assess various widening alternatives for Malabar Road. This Preliminary Engineering 

Report (PER) documents the project’s purpose and need, the alternatives developed, the process of 

selecting the preferred alternative, and presents the preliminary design analysis for the preferred 

alternative.  

1.1 Project Description 

The Malabar Road Project Development and Environment (PD&E) Study evaluated capacity, safety, and 

multi-modal improvements on Malabar Road from St. Johns Heritage Parkway to Minton Road, a 

distance of approximately four miles, in the City of Palm Bay and Brevard County, Florida. Malabar Road 

is an east-west regional roadway connecting western Brevard County/City of Palm Bay to US 1 in 

Malabar. The roadway’s maintaining jurisdiction is Brevard County at its western edge, before 

transitioning to the City of Palm Bay for several miles, and then becoming a state road (S.R. 514) 

between I-95 and US 1. Malabar Road has an existing diamond interchange with I-95. Within the study 

area, Malabar Road is an urban minor arterial. The study area is shown in Figure 1-1. 

Malabar Road within the project limits is a two-lane roadway. The section from St. Johns Heritage 

Parkway to Garvey Road is undivided, whereas the section from Garvey Road to Minton Road has 

median turn lanes. An 8’ sidewalk is present on Malabar Road’s north side for the entirety of the project 

limits. Minimal sidewalk is present on the south side. No on road bicycle facilities are present along the 

study limit’s length. 

There are currently four signalized intersections and numerous unsignalized intersections along the 

study corridor. The four signalized intersections are located at Krassner Drive/Bending Branch Lane, 

Jupiter Boulevard, the Plaza Shopping Center, and Minton Road.  

This roadway is unique due to the surrounding canal system that is operated/maintained by the 

Melbourne-Tillman Water Control District (MTWCD). Malabar Road within the project limits crosses over 

four canals (C-7, C-8, C-9, and C-10). Canal C-20 runs parallel to Malabar Road on the north side from 

Canal C-10 (250’ west of Bavarian Avenue) to approximately 0.30 miles west of Minton Road. One 

bridge, crossing over Canal C-10, is located within the project limits. 

The proposed improvements will widen Malabar Road from two to four lanes from the St. Johns 

Heritage Parkway to Minton Road. The preferred alternative’s typical section along the study corridor 

will include two 11’ lanes in each direction, a 22’ wide median, a 10’ shared-use path on the north side, 

and an 8’ sidewalk on the south side. The intersections at St. Johns Heritage Parkway, Krassner 

Drive/Bending Branch Lane, Hurley Boulevard, and Maywood Avenue/Daffodil Drive are proposed as 

roundabouts while Jupiter Boulevard, the Plaza Shopping Center, and Minton Road are proposed to 

remain signalized.  
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Figure 1-1: Study Roadway 
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1.2 Purpose and Need 

The purpose of this project is to evaluate the need for capacity improvements (roadway widening) to relieve 

existing congestion and accommodate projected future traffic demand. The project’s secondary goals are to 1) 

Enhance safety conditions; 2) Improve multi-modal facilities; and 3) Enhance regional and local mobility. The 

need for these improvements is described in this section. 

1.2.1 Transportation Demand/Capacity 
The existing (2020) traffic analysis shows the four signalized intersections and 13 unsignalized intersections 

operated with an overall Level of Service (LOS) of E or better and no overcapacity movements. Even though the 

intersections were operating acceptably, the existing traffic analysis for the segments shows multiple segments 

of the Malabar Road corridor operated worse than the City standard of LOS C, with traffic volumes ranging from 

7,200 to 16,000 Annual Average Daily Traffic (AADT). As population and employment growth are expected to 

continue in western Palm Bay, the east-west traffic volumes along Malabar Road are anticipated to increase. 

This will ultimately lead to unacceptable segment and intersection operations. 

1.2.2 Safety 
Crash records were obtained for Malabar Road from 900’ west of the St. Johns Heritage Parkway to ¼ mile east 

of Minton Road for the most recent five-year period on record (2016 through 2020). There was a total of 642 

reported crashes during this period, 202 (32 percent) resulted in at least one injury. There were no reported 

fatal crashes along the study corridor during the five-year period. As displayed in Figure 1-2, the crashes per year 

along the corridor generally increased between 2016 (123 crashes) and 2019 (137 crashes). The 2020 crash data 

saw a decrease to 113 crashes, likely due to decreases in traffic volumes related to the COVID-19 pandemic. 

While the overall total crashes decreased in 2020, the total number of injury crashes was the second highest 

behind 2017. This could be attributed to higher travel speeds along the corridor due to the lower volume, which 

leads to more severe crashes. It is important to note the traffic counts for this project were performed in 

January 2020, prior to the beginning of the pandemic restrictions in March 2020.  

The highest crash type observed was rear end, comprising 54 percent of the total crashes. Left turn (14 percent) 

and sideswipe crashes (12 percent) were the second and third highest crash types.  

Three existing signalized intersections at Jupiter Boulevard, the Plaza Shopping Center, and Minton Road were 

the highest crash locations along the study corridor, accounting for 330 of the 642 total reported crashes (51 

percent). The four highest crash unsignalized intersections are St. Johns Heritage Parkway, Hurley Boulevard, 

Hillock Avenue, and Maywood Avenue/Daffodil Drive accounting for 90 total crashes (14 percent). Two high 

crash segments from 0.05 miles east of Jupiter Boulevard to 0.05 west of Santa Rosa Avenue (1,400 feet in 

length) and from 0.05 miles east of Maywood Avenue/Daffodil Drive to 0.05 west of the Plaza Shopping Center 

(1,175 feet in length) accounted for 61 total crashes (10 percent). A crash rate analysis was performed on the 

2016 to 2018 crash data because average crash rates were not available for 2019 and 2020. Only one segment of 

Malabar Road, between Jupiter Boulevard and the Plaza Shopping Center, had a higher than average crash rate 

for one year of analysis. While the segments had low safety ratios, the three signalized intersections at Jupiter 
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Boulevard, the Plaza Shopping Center, and Minton Road each had higher crash rates than statewide or 

districtwide averages for similar roadways in at least two of the three analysis years. 

Figure 1-2: Crashes per Year (Corridor Wide) 

 

1.2.3 Modal Interrelationships 
An 8’ sidewalk is present on the north side of Malabar Road for the entirety of the project limits. Where Canal C-

20 exists, this facility is on the north side of the canal. Sidewalk is present for approximately 40 percent of the 

project limits on the south side. No on-road bicycle facilities are present along the length of the project limits. 

The Office of Greenways and Trails (OGT) and the Space Coast Transportation Planning Organization (SCTPO) 

identified trail opportunities in the vicinity of Malabar Road. The St. Johns River Eco-Heritage Trail will align with 

the St. Johns Heritage Parkway and connect the Brevard Zoo Linear Trail to Malabar Road. The St. Johns River 

Eco-Heritage Trail will extend south where it will connect to existing trail facilities. In addition to OGT and SCTPO 

identified trails, two local trails are in the study vicinity. One local trail runs east-west along Malabar Road from 

St. John Heritage Parkway to west of Minton Road as previously discussed. The second local trail called the Cross 

City Trail ends just south of Malabar Road near the City of Palm Bay Public Works Department. The trail is 

located adjacent to the power lines and starts at Walpole Road and ends just south of Malabar Road. There is no 

connection between Cross City Trail and the trail paralleling Malabar Road’s north side due to the presence of 

Canal C-20. The existing trails and trail opportunities are displayed in Figure 15 of the Malabar Road Preliminary 

Engineering Report.  

Two transit routes with 16 total transit stops (six eastbound and 10 westbound) operate along Malabar Road 

within the study corridor. Space Coast Area Transit Route 20 connects Heritage and West Melbourne and Route 

23 provides service to the West Palm Bay area. Route 20 operates along the entire corridor and Route 23 
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operates between Jupiter Boulevard and Minton Road. Both routes operate from approximately 6:30 AM to 

8:30 PM on weekdays and 7:30 AM to 5:30 PM on Saturdays with hour long headways. The eastbound bus stop 

in front of the Madalyn Landing Apartments is the only stop with a bus shelter. The existing transit routes and 

shelters are displayed in Figure 15 of the Malabar Road Preliminary Engineering Report. 

1.2.4 System Linkage 
The western Palm Bay area is anticipated to experience population and traffic growth in the next 30 years, 

leading to increased travel on facilities west of I-95 and south of US 192. The St. Johns Heritage Parkway is 

providing a “beltway” facility to accommodate the forecasted increase in traffic in western Palm Bay. The St. 

Johns Heritage Parkway is already constructed from Malabar Road to US 192, and a study is being performed for 

the extension of the Parkway from Babcock Street north to Malabar Road.  

Malabar Road is one of three primary east-west roadways connecting to the Parkway and is the only one of 

those roadways that has an interchange with I-95. Malabar Road from Minton Road to Corporate Circle is four 

lanes and the section from Corporate Circle to I-95 is six lanes. The Malabar Road four-lane alternative proposed 

from the St. Johns Heritage Parkway to Minton Road would tie into the existing four-lane section starting at 

Minton Road.  

A PD&E study was completed in 2021 for Malabar Road from Babcock Street to US 1 with a preferred alternative 

to widen from two to four lanes. Design and right-of-way for the Babcock Street to US 1 project is planned in the 

SCPTO’s 2045 Long Range Transportation Plan (LRTP) Cost Feasible Plan for the 2026 to 2030 time period and 

construction is planned for the 2031 to 2035 time period.  

 

1.3 Alternatives Analysis Summary 

1.3.1 Roadway Typical Sections 

Two initial typical section alternatives were developed to support the Malabar Road purpose and need for 

capacity and safety improvements: 

• Alternative A – Minimum right-of-way alternative  
o 89.5’ right-of-way alternative from the St. Johns Heritage Parkway to Canal C-10 (Figure 1-3) 

o 92.5’ right-of-way alternative from Canal C-10 to Sta. 256+80 (Figure 1-4) 

 

• Alternative B – Desired right-of-way alternative 
o 100’ right-of-way alternative from the St. Johns Heritage Parkway to Canal C-10 (Figure 1-5) 

o 103’ right-of-way alternative from Canal C-10 to Sta. 256+80 (Figure 1-6) 

Each of the initial typical sections were applied from the St. Johns Heritage Parkway to Sta. 256+80, which is just 

west of the Plaza Shopping Center where Malabar Road begins to transition to a four-lane roadway. The posted 

speed for each typical section alternative is 35 mph from St. Johns Heritage Parkway to Championship Circle, 45 

mph from Championship Circle to east of Maywood Avenue/Daffodil Drive, and 35 mph from east of Maywood 

Avenue/Daffodil Drive to Minton Road. This maintains the existing posted speed limits.   
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The initial Malabar Road typical section alternatives were developed using design provisions from the Florida 

Greenbook and the FDOT Design Manual (FDM). Alternative A was developed to minimize the right-of-way 

impacts to residential properties on the south side of Malabar Road and minimize Canal C-20 impacts on the 

north side of Malabar Road east of Canal C-10. The following features are common between the 89.5’ and the 

92.5’ typical sections: 

• Two 11’ travel lanes in each direction; 

• 15.5’ wide median, including Type E curb and gutter; 

• Type F curb and gutter outside of the travel lanes; and 

• 10’ shared-use path on the north side and 6’ sidewalk on the south side. 

o The inside edge of the 6’ sidewalk is at the back of curb.   

The primary difference between the 89.5’ and 92.5’ typical sections is the presence of Canal C-20 on the north 

side of Malabar Road east of Canal C-10. In the 92.5’ typical, an extra 3’ is added on the north side for guardrail 

protection between the roadway and Canal C-20. 

Alternative A utilized a smaller median width of 15.5’ and a 6’ south side sidewalk at the back of curb to reduce 

the overall right-of-way needed for the study corridor. A 15.5’ median does not meet the minimum 22’ Florida 

Greenbook or FDM median widths for a 45 mph facility, thus a design variation would be needed if this 

alternative was to move forward. Alternative B increases the median width to a standard 22’ median (including 

Type E curb and gutter) per FDM criteria. Alternative B also provides a 4’ grass buffer between the south side 

curb and the sidewalk, which was not provided in Alternative A. The additional 6.5’ in the median and 4’ grass 

buffer on the south side equates to the 10.5’ difference between the 89.5’/92.5’ Alternative A typical sections 

and the 100’/103’ Alternative B typical sections. The following features are common between the 100’ and the 

103’ typical section alternatives: 

• Two 11’ travel lanes in each direction; 

• 22’ wide median, including Type E curb and gutter; 

• Type F curb and gutter outside of the travel lanes; 

• 10’ shared-use path on the north side and 6’ sidewalk on the south side; and 

• 4’ grass buffer between the back of the curb and the 6’ south side sidewalk.  

Similar to Alternative A, the 3’ difference between the 100’ and 103’ typical sections is north side guardrail 

protection between the roadway and Canal C-20. 

The Alternative A and Alternative B typical sections were presented at the Alternatives Public Meeting 

conducted on Thursday, September 24, 2020 and subsequent local jurisdiction meetings in October 2020. During 

these meetings, discussion was held regarding the lack of on-road bicycle facilities being provided in the typical 

section alternatives. While adding on-road bicycle facilities was deemed not feasible by the study team due to 

the right-of-way and Canal C-20 impacts, widening the south side sidewalk to 8’ was explored. A 10’ shared-use 

path is already being proposed on the north side, so widening the south side sidewalk to 8’ would provide a 

wider facility accommodating both pedestrians and bicycles. The 8’ south side sidewalk was incorporated into 

the preferred alternative. 
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1.3.2 Bridge Typical Sections 

One bridge structure is present over Canal C-10 at approximately Sta. 142+00. Four bridge typical sections were 

developed in support of the initial typical section alternatives discussed in the previous section: 

• Alternative A – Minimum right-of-way bridge typical sections 
o Raised sidewalk alternative 

o Flush sidewalk with traffic separator alternative 

• Alternative B – Desired right-of-way bridge typical sections 
o Raised sidewalk alternative 

o Flush sidewalk with traffic separator alternative 

The Alternative A bridge typical sections have a 15.5’ median consistent with the Alternative A roadway typical 

section. The Alternative B bridge typical sections have a 22’ median consistent with Alternative B roadway 

typical section. The raised sidewalk bridge typical section (both Alternatives A and B) incorporates a 10’ shared-

use path on the north side and 6’ sidewalk on the south side that is raised above the travel lanes and separated 

by a 1.5’ paved shoulder. A traffic railing with a pedestrian/bicycle railing on top is present to the outside of the 

bridge structure. The flush sidewalk bridge typical section (both Alternatives A and B) provides the same 10’ 

shared-use path and 6’ sidewalk, but the facilities are flush with the bridge deck and separated from the travel 

lanes by a 2.5’ paved shoulder and 1’4” traffic railing. A pedestrian/bicycle railing is present to the outside of the 

bridge structure. 
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Figure 1-3: 89.5’ Alternative A – St. Johns Heritage Parkway to Canal C-10 
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Figure 1-4: 92.5’ Alternative A – Canal C-10 to Sta. 256+80 

 



Malabar Road PD&E Study  
FM No. 437210-1-28-01 
 

 
1-11 Pond Siting Report  

Figure 1-5: 100’ Alternative B – St. Johns Heritage Parkway to Canal C-10 
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Figure 1-6: 103’ Alternative B – Canal C-10 to Sta. 256+80 
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1.3.3 Intersection Alternatives 

The following intersections were reviewed for either a traffic signal/unsignalized intersection or a roundabout: 

• Traffic Signal vs Roundabout Evaluation –  

o Malabar Road & St. Johns Heritage Parkway; 

o Malabar Road & Wisteria Avenue/Abilene Drive; 

o Malabar Road & Krassner Drive/Bending Branch Lane; 

o Malabar Road & Jupiter Boulevard; and 

o Malabar Road & Garvey Road. 

• Unsignalized Intersection vs Roundabout Evaluation –  

o Malabar Road & Hurley Boulevard; and 

o Malabar Road & Maywood Avenue/Daffodil Drive. 

In order to analyze and compare the signalized/unsignalized alternatives to the roundabouts at each location, an 

intersection operational analysis and safety analysis were performed. Based on this analysis, roundabouts are 

anticipated to operate better or the same as the signalized/unsignalized intersection at every location except 

Garvey Road. Roundabouts have been shown to reduce fatal/injury crash types versus signalized/unsignalized 

intersections, and the results show the roundabout has lower predicted fatal/injury crashes at every 

intersection. 

During the intersection alternatives analysis, it was determined that the following intersections would remain 

signalized in the preferred alternative due to operational limitations and right-of-way impacts of a roundabout 

configuration: 

• Malabar Road & Plaza Shopping Center; and 

• Malabar Road & Minton Road. 

1.4 Description of Preferred Alternative 

1.4.1 Selection of Preferred Alternative 

The purpose of this project is to evaluate the need for capacity improvements (roadway widening) to relieve 

existing congestion and accommodate projected future traffic demand. The project’s secondary goals are to 1) 

Enhance safety conditions; 2) Improve multi-modal facilities; and 3) Enhance regional and local mobility.  

Alternative B with 8’ south side sidewalks was selected as the preferred alternative by the City of Palm Bay and 

Brevard County. Alternative B was selected because it provides the wider median plus the 4’ grass buffer, both 

meeting 2023 FDM standards, while having a negligible impact on right-of-way and only a slighter higher project 

cost when compared to Alternative A. A wider median would facilitate U-turn movements at directional median 

openings not having a bulb-out. The 4-ft grass buffer between the back of curb and the sidewalk enhances 

pedestrian safety from an errant vehicle and provides more comfort to the pedestrian in the sidewalk. The 

following bullets summarize how the preferred alternative meets the primary and secondary purpose and need 

goals noted above: 
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• Transportation Demand/Capacity 

o In the 2050 build condition, each roadway segment is anticipated to operate at LOS C or better, 

except the segment from the Plaza Shopping Center to Minton Road. 

▪ This segment is anticipated to operate at LOS F due to the short distance (approximately 

750’) between the signalized intersections at the Plaza Shopping Center and Minton 

Road, and the effect of the overlapping delays of these two adjacent signals.  

▪ The signals at the Plaza Shopping Center and Minton Road will be optimized as one 

system in the future build condition to enhance operations between the two signals. 

o Each of the signalized intersections are anticipated to perform at LOS E or better and no 

intersections operated with a V/C ratio greater than 1.0 in either the 2050 AM or PM peak hour. 

• Safety 

o Using the predictive safety analysis methods provided in the Highway Safety Manual (HSM), as 

traffic volumes increase in the no-build condition, crashes are predicted to increase by over 120 

percent between 2020 and 2050.  

o By providing a four-lane facility, the 2050 crashes are predicted to be up to 40 percent less than 

a two-lane facility with the same traffic volumes. 

• Modal Interrelationships 

o A 10’ shared-use path will be provided on the north side of Malabar Road. 

o An 8’ sidewalk will be provided on the south side of Malabar Road.  

o Existing transit stop access will be enhanced as part of the four-lane widening and sidewalk 

improvements. 

• System Linkage 

o Providing a four-lane Malabar Road from the St. Johns Heritage Parkway to Minton Road would 

provide at least four travel lanes from the St. Johns Heritage Parkway to US 1 once the planned 

projects are constructed.  

o The project will also enhance the access to St. Johns Heritage Parkway, a critical north/south 

arterial in western Brevard County. 

1.4.2 Typical Sections 

The preferred alternative typical sections were designed using 2023 FDM criteria as discussed in Section 4.2 of 

the Malabar Road Preliminary Engineering Report. The following describes the typical section elements: 

• Two 11’ travel lanes in each direction; 

• 22’ wide median, including Type E curb and gutter; 

• Type F curb and gutter outside of the travel lanes;  

• 10’ shared-use path on the north side and 8’ sidewalk on the south side; and 

• 4’ grass buffer between the back of the curb and the 8’ south side sidewalk. 
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The following highlights key differences in typical section elements along the Malabar Road study corridor: 

• St. Johns Heritage Parkway to Canal C-10 (Figure 1-7) –  

o Primarily contained within 102’ to 106’ of right-of-way.  

▪ Between Bending Branch Lane/Krassner Drive and the bridge over Canal C-10, the 

proposed roadway alignment is generally in the same location as the existing roadway. 

This was done to maintain the alignment of the westbound travel lanes coming from the 

bridge. The roadway in this section is positioned further south than the section from St. 

Johns Heritage Parkway to and Bending Branch Lane/Krassner Drive, resulting in the 

106’ right-of-way. 

▪ In front of the Tillman Lakes development (Abilene Drive), the right-of-way expands to 

136’. 

o No roadside drainage swales are present within this section. 

• Malabar Road over Canal C-10 (Figure 1-8) –  

o Two 11’ travel lanes in each direction, a 10’ barrier separated shared-use path on the north side 

and an 8’ barrier separated sidewalk on the south side.  

o 19’ mountable raised median on the bridge with two 1.5’ inside shoulders.  

o The overall bridge width is 93.25’ with the roadway crowned at 2 percent at the centerline of 

construction. 

• Canal C-10 to West of Jupiter Boulevard (Figure 1-9) –  

o Proposed right-of-way width varies between 100’ west of Jupiter Boulevard to 194’ in the areas 

where dry retention linear swales are present. 

o Canal C-20 runs parallel to Malabar Road on the north side for this entire section. 

• West of Jupiter Boulevard to East of Jupiter Boulevard (Figure 1-10) –  

o Widening is primarily contained within a 101.5’ proposed right-of-way footprint. 

o In front of the USPS, the proposed right-of-way reduces to 94.5’, and the south side sidewalk is 

reduced to 6’ and brought adjacent to the back of curb. 

o Canal C-20 is being relocated to the north and retaining walls are proposed for the north and 

south sides of the canal. 

• East of Jupiter Boulevard to Maywood Avenue/Daffodil Drive (Figure 1-11) – 

o Proposed right-of-way width is typically 101.5’ in this section but does widen to 191’ in the area 

where dry retention linear swales are present. 

o Canal C-20 runs parallel to Malabar Road on this section’s north side. 

• Note the preferred typical section varies through the Maywood Avenue/Daffodil Drive roundabout. 

• West of Plaza Shopping Center (Figure 1-12) –  

o Widening is primarily contained within a 107’ proposed right-of-way. 

o A third lane is added in the eastbound direction to accommodate turn lane improvements on 

the Minton Road intersection’s western leg. 

• The section between the Plaza Shopping Center and Minton Road intersections varies due to the turn 

lane configurations. 
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Figure 1-7: Representative Preferred Alternative Typical Section – St. Johns Heritage Parkway to Canal C-10 
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Figure 1-8: Preferred Alternative Typical Section – Bridge over Canal C-10 

 

 

 

 

 

 

 

 

 

 

 



Malabar Road PD&E Study  
FM No. 437210-1-28-01 
 

 
1-18 Pond Siting Report  

Figure 1-9: Representative Preferred Alternative Typical Section – Canal C-10 to West of Jupiter Boulevard 
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Figure 1-10: Representative Preferred Alternative Typical Section – West of Jupiter Boulevard to East of Jupiter Boulevard 
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Figure 1-11: Representative Preferred Alternative Typical Section – East of Jupiter Boulevard to Maywood Avenue/Daffodil Drive 
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Figure 1-12: Representative Preferred Alternative Typical Section – West of Plaza Shopping Center 
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1.4.3 Intersections 

Based on the intersection alternatives analysis, the following intersection control types are recommended for 

the preferred alternative: 

• Traffic Signals –  

o Malabar Road & Jupiter Boulevard*; 

o Malabar Road & Garvey Road; 

o Malabar Road & Plaza Shopping Center; and 

o Malabar Road & Minton Road. 

• Roundabouts –  

o Malabar Road & St. Johns Heritage Parkway; 

o Malabar Road & Krassner Drive/Bending Branch Lane; 

o Malabar Road & Hurley Boulevard; and 

o Malabar Road & Maywood Avenue/Daffodil Drive. 

• Two-Way Stop Control –  

o Malabar Road & Snapdragon Drive; 

o Malabar Road & Championship Circle; 

o Malabar Road & Wisteria Avenue/Abilene Drive; 

o Malabar Road & Bavarian Avenue; 

o Malabar Road & Watoga Avenue/Avery Springs; 

o Malabar Road & Palm Bay Public Works Driveways; 

o Malabar Road & Post Office; 

o Malabar Road & Santa Rosa Avenue; 

o Malabar Road & Madalyn Landing; and 

o Malabar Road & Sutherland Drive. 

* While the intersection of Malabar Road and Jupiter Boulevard would have improved operations and safety as a 

roundabout, the signal alternative was selected due to constrained right-of-way. The US Post Office in the 

intersection’s southwest corner is federal property and cannot be impacted, shifting the alignment to the north 

requiring the Canal C-20 to be relocated even as a signalized intersection. The roundabout’s larger footprint 

would require additional Canal C-20 relocation impacting nearby residences. 



Malabar Road PD&E Study  
FM No. 437210-1-28-01 
 

 
2-1 Pond Siting Report 

 

 

2.0 Design Criteria 
The design of the stormwater management facilities for the project is governed by the rules set forth by the 

SJRWMD, FDOT, City of Palm Bay, and Melbourne-Tillman Water Control District (MTWCD) discharge criteria, 

where applicable. Water treatment and attenuation requirements will comply with the guidelines as defined in 

Chapter 62-330 of the Florida Administrative Code (F.A.C) and the SJRWMD Permit Information Manual.  

Wet detention ponds, dry retention ponds, and swale systems will provide for water quality improvements as 

well as water quantity attenuation for the project runoff. Please refer to the sections below for the water 

quality, water quantity, and pond facilities configuration criterion used for the project. 

2.1 Melbourne-Tillman Water Control District Criteria 

▪ Refer to Section 5.2.2 for information regarding the MTWCD discharge limitations. 

2.2 SJRWMD Criteria 

▪ Water Quality: 

− Wet Detention Ponds: Treatment will be provided for the greater of one inch (1”) of runoff over 

the drainage area or two and a half inches (2.5”) of runoff from the impervious area (excluding 

water bodies). The drainage area for this project is considered to be all areas within the project 

right of way. 

▪ An orifice should be set at the Average Wet Seasonal Water Elevation (AWSWE) and 

sized to drawdown one-half of the required treatment volume within 24 to 30 hours but 

no more than one half of this volume will be discharged within the first 24 hours. 

− Retention Ponds and Linear Swales: 
▪ Off-line Systems: retention will be provided for the greater of one-half inch (0.5”) of 

runoff over the drainage area or one and a quarter inches (1.25”) of runoff from the 
impervious area (excluding waterbodies). 

▪ On-line Systems: retention of an additional one-half inch (0.5”) of runoff from the 
drainage area over the volume specified for off-line systems. 

▪ The entire treatment volume is to be infiltrated within 72 hours after a storm event. 

The project traverses Waterbody ID (WBID) 3090 – Melbourne-Tillman (C-1) Canal, which is not impaired 

for nutrients according to the current FDEP 303(d) list of impaired water bodies. However, Canal C-1 

eventually outfalls to the Indian River Lagoon, which is impaired for both Total Phosphorus and Total 

Nitrogen and is subject to a Total Maximum Daily Load (TMDL). As a conservative measure, nutrient 

loading analysis has been performed on all basins to show that no adverse effects are anticipated to the 

downstream waters. Canal C-1 is located north of Malabar Road and its location is shown in Figure 1 of 

Appendix A. There are no Outstanding Florida Waters (OFW) within this District.  

▪ Water Quantity: For open basins, SJRWMD requires that the post-development peak discharge shall be 

at or below pre-development peak discharge for the 25-year/24-hour and mean annual storms. 

Offsite discharges and peak stages for the existing and proposed conditions shall be computed using the 

SJRWMD 25-year/24-hour rainfall depth and the Natural Resources Conservation Service (NRCS) Type II 

Florida Modified 24-hour rainfall distribution with an AMC II.  
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▪ Pond Configuration: 

− Wet Detention Ponds: The average length to width ratio of the wet detention pond must be at 

least 2:1. If short flow paths are unavoidable, the effective flow path can be increased by adding 

diversion barriers within the pond. Another alternative is to demonstrate that the effective 

permanent pool volume is provided between each inflow point in the pond to the outflow of the 

pond. 

▪ Permanent Pool – The permanent pool shall be sized to provide at least a 14-day 

residence time during the wet season (June – October).  

▪ Littoral Zone – The littoral zone shall be gently sloped (1V:6H or flatter). At least 30 

percent of the wet detention pond surface area shall consist of a littoral zone. 

• Littoral Zone Alternatives: 

o An additional 50% of the appropriate permanent pool volume. 

o Pre-treatment of stormwater prior to the stormwater entering the wet 

detention pond. The level of pretreatment must be at least that 

required for retention, underdrain, exfiltration or swale systems. 

▪ Pond Depth – Maximum pond depth of 12 feet and a mean depth (pond volume divided 

by the pond area at the control elevation) between 2 and 8 feet. 

▪ Side Slopes – The pond must be designed so that the average pond side slope measured 

between the control elevation and two feet below the control elevation is no steeper 

than 1V:3H. 

− Retention Ponds and Linear Swales: The effectiveness of retention facilities is controlled by two 

key factors: the construction procedures for the facility and the overall sequence of the site 

construction. 

▪ Initially construct the retention basin to rough grade by under-excavating the basin 

bottom and sides by approximately 12 inches. 

▪ After the drainage area contributing to the retention basin has been fully stabilized, the 

interior side slopes and basin bottom should be excavated to final design specifications. 

▪ Once the retention basin has been excavated to final grade, the entire basin bottom 

should be deep raked and loosened for optimal infiltration. 

▪ The retention basin should be stabilized with pervious material or permanent vegetative 

cover. 

2.3 City of Palm Bay Criteria 

▪ Water Quality: That which is specified in Section 2.1 above.  

− Wet Detention Ponds: That which is specified in Section 2.1 above. 

− Retention Ponds: 
▪ Retention will be provided for the greater of one-half inch (0.5”) of runoff over the 

drainage area or one and one-half inches (1.50”) of runoff from the impervious area 
(excluding waterbodies). 

▪ Water Quantity: That which is specified in Section 2.1 above.  

▪ Pond Configuration: That which is specified in Section 2.1 above. 
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3.0 Data Collection 
The design team collected and reviewed data from the following sources: 

▪ Palm Bay Code of Ordinances Title XVII, Chapter 174.068 – Stormwater Management and Conservation 

– Design Standards (August 2020) 

▪ Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel Nos. 

12009C0590G, 12009C0595G, 12009C0655G, and 12009C0660G, Effective Date 3/17/2014, in Brevard 

County, Florida. 

▪ United States Geological Survey (USGS) Quadrangle Maps 

▪ United States Department of Agriculture (USDA) Natural Resource Conservation Service (NRCS) Soils 

Survey of Brevard County, Florida, 2016 

▪ Field Reconnaissance (June 2020) 

▪ Melbourne-Tillman Water Control District (MTWCD) Permitting Policy, February 2021 

▪ City of Palm Bay Basin Maps 

▪ Existing Permit Databases (SJRWMD) 

▪ 1-ft LIDAR Data Source: Florida Division of Emergency Management (FDEM), Brevard County, 2007 

▪ Total Maximum Daily Load (TMDL) for the Indian River Lagoon (March 2009) 
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4.0 Existing Drainage Conditions 

4.1 Topography & Hydrologic Features 
Topography throughout the project is relatively flat with a very gradual uphill slope from the western end of the 

corridor to the east. Roadway elevations begin at 19.0 feet and increase to 26.0 feet. All elevations mentioned in 

this report are in reference to the North American Vertical Datum of 1988 (NAVD) unless otherwise stated. Where 

information was available only in the National Geodetic Vertical Datum of 1929 (NGVD), it was converted to NAVD 

using the conversion NAVD = NGVD – 1.38 feet. Please refer to the USGS Quadrangle Map, Figure 2 in Appendix A. 

Malabar Road does not traverse any OFWs. It is within one (1) Waterbody ID (WBID) – 3090 Melbourne-Tillman (C-

1) Canal, which is not impaired for nutrients, but is within the established TMDL for nutrients for the Indian River 

Lagoon. There are ten (10) existing cross drains underneath Malabar Road and one (1) bridge within the project 

limits. The cross drains and bridge allow for conveyance of offsite and onsite runoff beneath the road toward its 

historical path, including the conveyance of several canals. The size and geometry of all cross drains and bridges 

have been estimated from 1-foot LiDAR contours, existing plans, and during field reconnaissance but should be 

verified during design. Please refer to Table 4-1 for a Summary of Existing Cross Drains and Bridges.  

Table 4-1: Summary of Existing Cross Drains and Bridges 

Structure No. Station Description Remarks 

CD-1 62+80 Double 96” RCP C-7 

CD-2 89+18 8’ x 6’ CBC C-8 

CD-3 114+67 18” CMP  

CD-4 115+71 Single 54” RCP C-9 

Bridge 142+00 #704004 C-10 

CD-5 155+75 Single 13” x 21” RCP  

CD-6 176+84 Single 14” x 23” RCP  

CD-7 188+40 Single 21” x 28” RCP  

CD-8 224+58 Single 18” x 30” RCP  

CD-9 238+72 Single 19” x 30” RCP  

CD-10 248+33 Single 19” x 30” RCP  

 

4.2 Soils Data and Geotechnical Investigations 

The soil survey of Brevard County, Florida (dated 2016) published by the USDA NRCS has been reviewed within 

the project vicinity. USDA Soil Survey Geographic database (SSURGO) data was also obtained from NRCS to 

create a soils map for the project limits using GIS ArcMap. The soil survey map for the project vicinity is 

illustrated in Figure 3 of Appendix A. 

Table 4-2: USDA NRCS Soil Survey Information for Brevard County 

Soil 
No.  

USDA Soil Name 
Seasonal High 
Ground Water 

HSG Soil Classification 
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Depth* 
(feet) 

Duration 
(months) 

Depth 
(inches) 

Unified AASHTO 

2 
Anclote Sand, 

Depressional, 0 to 1 
percent slopes 

0-1.0 --- A/D 
0-19 SP, SP-SM A-3 

19-72 SP, SP-SM A-3 

11 Canova Mucky Peat 0-1.0 --- B/D 
0-13 SP, SP-SM A-3 

13-57 SC, SM-SC A-2, A-6 

17 EauGallie Sand 0-1.0 --- A/D 

0-22 SP, SP-SM A-3 

22-35 SP-SM, SM A-2-4, A-3 

35-55 SP, SP-SM A-3 

55-61 SM, SM-SC, SC A-2-4 

61-84 SM, SM-SC A-2-4 

18 
EauGallie, Winder, 
and Riviera Soils, 

Depressional 
0-1.0 --- A/D N/A N/A N/A 

19 Riviera Sand 0.25-1.5 --- C/D N/A N/A N/A 

22 

Floridana Sand, 
Frequently Ponded, 

0 to 1 percent 
slopes 

0-0.5 --- C/D 

0-12 SP-SM A-3 

12-29 SP-SM, SP A-3 

29-62 SM-SC, SC A-2 

24 
Floridana, Chobee, 

and Felda Soils, 
Frequently Flooded 

0-1.0 --- B/D N/A N/A N/A 

30 Malabar Sand 0-1.0 --- A/D 

0-45 SP A-3 

45-61 SM-SC, SC A-2-4, A-2-6 

61-65 SP-SM A-3, A-2-4 

31 
Malabar, Holopaw, 

and Pineda Soils 
0-1.0 --- A/D N/A N/A N/A 

33 
Micco Mucky Peat, 
Frequently Flooded 

0-1.0 --- A/D 

0-30 PT Organic 

30-38 SP, SP-SM A-3 

38-55 SC, SM-SC A-2, A-6 

47 
Pineda Sand, 0 to 2 

percent slopes 
0-1.0 --- C/D 

0-19 SP, SP-SM A-3 

19-35 SP, SP-SM A-3 

35-38 SP-SM, SM A-2-4 

38-60 SM, SM-SC, SC A-2-4 

60-64 SM, SP-SM A-2-4, A-3 

71 Wabasso Sand 0-1.0 --- C/D 

0-23 SP, SP-SM A-3 

23-28 SP-SM A-2-4, A-3 

28-34 SM, SP-SM A-2-4, A-3 

34-62 SC, SM-SC A-2 

73 Winder Loamy Sand 0-1.0 --- B/D 

0-12 SM A-2 

12-17 SM A-2 

17-31 SC, SM-SC A-2, A-6 

31-47 SC, SM-SC, SM A-2 

47-65 SC, SM-SC, SM A-2 

 
*Seasonal High Ground Water Table: Depth is referenced below existing grade, except where indicated as “+”. 

The soils encountered along the project limits are mostly Hydrologic Soil Group (HSG) A/D and C/D. 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 C soils have low 

infiltration rates when thoroughly wetted and consist chiefly of soils with a layer that impedes downward 

movement of water and soils with moderately fine to fine texture. Group D soils have high runoff potential. They 
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have very low infiltration rates when thoroughly wetted and consist chiefly of clay soils with a high swelling 

potential, soils with a permanent high water table, soils with a claypan or clay layer at or near the surface, and 

shallow soils over nearly impervious material. These soils have a very low rate of water transmission. If a soil is 

assigned to a dual HSG, the first letter is for drained areas and the second is for un-drained areas. Soils are only 

assigned a dual class if they are group D in their natural condition. According to the Soil Survey, there are 13 

different soil types located along the project limits within Brevard County. Table 4-2: USDA NRCS Soil Survey 

Information for Brevard County summarizes and lists the soil types and relevant information. The ground water 

depth varies from 0’ to 5’ along the project per the NRCS Soil Survey information.  

A preliminary geotechnical investigation was performed by Geotechnical and Environmental Consultants, Inc. 

(GEC) for the pond site alternatives. A copy of the report is provided in Appendix K – Geotechnical Investigation 

of the Pond Siting Report. The geotechnical investigation estimated the seasonal high water depths at each pond 

site. However, SJRWMD allows controlling stormwater ponds at the average wet seasonal water elevations 

(AWSWE). Reasonable assumptions are made to set the control elevations of the pond site alternatives that are 

based on the results of the preliminary geotechnical investigation, existing permitted control elevations of 

nearby ponds, and NRCS information. A more detailed geotechnical investigation should be supplemented 

during the design phase for the selected stormwater ponds.  

4.2.1 Contamination Screening 

Contamination screening was conducted by Geotechnical & Environmental Consultants, Inc (GEC). As a result of 

the contamination screening evaluation, 21 sites have been assigned Contamination Risk Potential Ratings 

(CRPR). The CRPR rating system was developed by FDOT and incorporates four levels of risk: No, Low, Medium, 

and High. Of the 21 sites, 12 were identified as Low Risk and 9 as Medium Risk. Of the Medium Risk sites, 3 are 

located within or near pond site alternatives. These three sites are described below. 

Site 2 is located southwest of the Malabar Road and Allison Drive Intersection and has been assigned a Medium 

Risk due to prior agricultural use and potential for Petroleum and Hazardous Materials. This site is located in the 

area of Pond C-7 Alt. 2 and FPCA Alt. 1. 

Site 7 is located south of Malabar Road and east of Sutherland Drive and has been assigned a Medium Risk due 

to prior agriculture use resulting in an arsenic groundwater contamination plume that was documented in 

October 2019. A letter from FDEP dated April 3, 2020 indicated that cleanup was not required. This site is 

located in the area of Pond C-20 Alt. 2. 

Site 21 consists of several areas of historical citrus groves throughout the project area that have been assigned 

Medium Risk due to potential for Hazardous Materials. None of these citrus grove locations are currently visible 

and many have been developed for residential or commercial use. There is potential for contamination in the 

following pond sites: Pond C-7 Alt. 1, FPCA C-7 Alt. 1, Pond C-7 Alt. 2, Pond C-10 East Alt. 2/C-10 West Alt. 2 Opt. 

2, Pond C-20 Alt. 1 (recommended preferred).  

A Level II Impact to Construction Assessment Report was conducted by GEC and completed in December 2021 

for Site 21 in the vicinity of Pond C-20 Alt. 1. Since C-20 Alt. 2 has a known arsenic plume and it is difficult to 

determine the potential cost of remediation without significant additional investigation, it was discussed with 

the City of Palm Bay that a better approach would be to conduct a Level II Assessment on the site of C-20 Alt. 1 
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and recommend that pond as the preferred alternative if the contamination risk was determined to be lower. 

GEC concluded that soils on the site do not appear to have significant impacts from arsenic, pesticides, or 

herbicides and should not require special handling during construction. 

The sites, business operations and/or facilities identified, to date, and the risk rankings given to them are 

preliminary. It should be understood that these risk rankings may change pending receipt of information which 

indicates a discharge occurred on-site or in nearby surrounding areas. Variables that may change the risk ranking 

include a facility’s non-compliance to environmental regulations, new discharges to the soil or groundwater, and 

modifications to current permits. Should any of these variables change, additional assessment of the facilities 

should be conducted.  

For any sites with a risk ranking of “Medium”, Level II field screening should be conducted if it is determined 

during the project’s design that construction activities could be within their vicinity. Please refer to Appendix J - 

Contamination Screening Evaluation Report for further information. A contamination assessment of the pond 

site alternatives and the Level II Assessment are also included in Appendix J. 

4.3 Environmental Characteristics 

4.3.1  Land Use Data 

The project corridor is predominantly forest and residential for the majority of the project length, with some 

commercial properties clustered around Jupiter Boulevard and Garvey Road. At Daffodil Drive, the land use 

transitions to commercial for the remainder of the project limits. Please see Figure 5 for the Land Use Map in 

Appendix A. The widening of Malabar Road does not alter the existing or future land uses in the area.  

4.3.2 Cultural Features 

A desktop cultural resource analysis has been conducted by SEARCH Inc. The Area of Potential Effects (APE) for 

the ponds was defined as the pond footprints in addition to a 100-foot (30.5-meter) buffer. Based on the 

desktop analysis, it was determined that all sites have a Low or Low-Moderate probability of prehistoric 

archaeological resources and a Low probability of historic archaeological resources.  

Additionally, a Phase I Cultural Resource Assessment Survey was conducted on the recommended preferred 

pond sites, swales, and FPCA site. The archaeological survey consisted of systematic shovel testing and 

pedestrian survey of the project corridor and pond footprints (i.e., the archaeological APE). A total of 23 shovel 

tests were excavated within the Malabar Road archaeological APE. All shovel tests were negative for cultural 

material. One historical resource, previously recorded archaeological site 8BR00025, was identified within the 

project vicinity. Due to their proximity to this resource, Pond C-7 Alt. 2 and FPCA Alt. 1 were assessed at a 

moderate probability for archaeological deposits. No archaeological sites or archaeological occurrences were 

recorded within the APE, and no further archaeological work is recommended.  

The architectural survey resulted in the identification and evaluation of one newly recorded historic resource 

within the Malabar Road Ponds APE. The newly recorded historic resource is a linear resource (8BR04375). 

Based on the results of the current survey, it is the opinion of SEARCH that the Melbourne-Tillman Canal No. 8 
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(8BR04375) is ineligible for the NRHP due to a lack of significant historic associations and architectural 

distinction. No further architectural work is recommended. 

The full Cultural Resource Desktop Analysis Memo and CRAS Ponds Addendum for the proposed ponds are 

included in Appendix H. 

4.3.3  Natural and Biological Features 

The proposed project has potential to involve several State and/or Federally listed protected wildlife species. 

These species and their anticipated involvement are identified in the Natural Resources Evaluation Report 

located in Appendix I.  

The project corridor was evaluated for the presence of potentially occurring protected species. The western 

most portion of the proposed project corridor occurs within the secondary protection zone (1,500 meters) of 

two Audubon’s crested caracara nests, the preferred alternative “may affect, but is not likely to adversely 

affect” the continued existence of the caracara. Due to the lack of suitable habitat or defined conservation 

measures for the species, the preferred alternative “may affect, but is not likely to adversely affect” the 

continued existence of the Florida scrub-jay, wood stork, American alligator, eastern indigo snake, gopher 

tortoise, and federally protected plant species. The project is considered to have “no effect” on the Everglades 

snail kite, Florida grasshopper sparrow, red-cockaded woodpecker, and bald eagle. Similarly, “no adverse effect 

is anticipated” for the Florida burrowing owl, Florida pine snake, Florida sandhill crane, southeastern American 

kestrel, wading birds, state listed plant species, Florida black bear, and southern fox squirrel.  

Wetlands and other surface waters with potential to be affected by the proposed project were identified within 

the study area. A wetland assessment was performed for these wetlands and other surface waters in 

accordance with the Uniform Mitigation Assessment Method (UMAM) as described in Chapter 62-345, FAC to 

determine the functional value provided by the wetlands and other surface waters. Other surface waters 

classified as upland cut ditches and permitted reservoirs were included in the assessment; however, mitigation 

will not be required for impacts to these other surface waters. Based on the wetland assessment, no direct 

wetland impacts are associated with the preferred alternative; however, approximately 2.20 acres of direct 

impacts to other surface waters are associated with the preferred alternative. Direct impacts of 0.61 acres to 

wetlands and 0.04 acres to other surface waters are associated with the preferred floodplain compensation site. 

Direct impacts to wetlands of 0.28 acres are associated with the preferred pond alternatives.   

4.4 Floodplains/Floodways 
According to the Federal Emergency Management Agency (FEMA), the relevant Flood Insurance Rate Map 

(FIRM) panel numbers are 12009C0590G, 12009C0595G, 12009C0655G, and 12009C0660G, dated 3/17/2014. 

According to the FEMA FIRMs, portions of the project intersect Zone AE of the 100-year floodplain at the 

western end of the project limits. These areas are associated with the Three Forks Conservation Area and C-8 

Canal and have a 1% probability of flooding every year. The established flood water elevation is 20.0 feet NAVD. 

There are no federally regulated floodways within the project limits. Please refer to Appendix A – Figure 5 for 

the FEMA Floodplains Map. 
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The MTWCD has a watershed model that includes the canals along the project. Additionally, a Stormwater 

Management Model (SWMM) was developed for Canal C-1 by SJRWMD and the MTWCD. This model includes 

data for Canals C-7 and C-8 which outfall directly to Canal C-1. Results of this model were also utilized for data 

collection. Please refer to the Location Hydraulics Report prepared for this study for additional information 

regarding floodplains.  

4.4.1  Flooding History and Maintenance Concern 
Discussions were held with the City of Palm Bay, MTWCD, and SJRWMD regarding drainage issues along the 

project corridor. Mike McCabe from MTWCD indicated that flooding occurs around Belvedere Road during large 

storm events, where the C-20 Canal overtops into nearby streets and yards. A review of the MTWCD data 

indicates that two of the downstream culverts (located at the entrances to the Hoyle property and Davis 

property) are undersized relative to the upstream culverts, which is likely contributing to the overtopping. We 

recommend replacement of the undersized culverts to alleviate some of the flooding concern. The culvert sizes 

in this vicinity can be seen in Figure 4-1 below. More information can be found in the Location Hydraulics Report 

prepared for this study. 

Figure 4-1: Flooding History 
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4.5 Existing Drainage Permits 

There are currently thirty-two (32) SJRWMD permits within the project limits that are adjacent to or along 

Malabar Road and may be impacted by the proposed improvements. The sections below briefly describe the 

permitted condition and the impacts to the permit associated with the proposed improvements. Generally, 

permits are listed in order from the beginning of the project to the end (west to east). Documents from select 

permits that will be significantly impacted by the widening of Malabar Road or were used for the collection of 

drainage structure data can be found in Appendix G – Existing Permits. 

4.5.1 Permit No. 113120-2  

Permit No. 113120-2 was issued on November 11, 2008. This permit is to construct approximately 4,090 feet of 

28' wide asphalt paved roadway extension of Malabar Road NW to replace existing dirt road. It is anticipated 

that the roundabout and widening of Malabar Road will impact the existing drainage swales, cross drains, 

drainage structures, and sidewalk. This permit was used for collection of drainage information for the purpose of 

this PD&E Study, and relevant documents can be found in Appendix G. 

4.5.2  Permit No. 113120-4 

Permit No. 113120-4 was issued on November 19, 2013. This permit is a modification to the previously 

permitted stormwater management system for the extension of Malabar Road NW and the addition of turn 

lanes. It is anticipated that the roundabout and widening of Malabar Road will impact the existing drainage 

swales, cross drains, drainage structures, and sidewalk. This permit was used for collection of drainage 

information for the purpose of this PD&E Study, and relevant documents can be found in Appendix G. 

4.5.3 Permit No. 62976-1 

Permit No. 62976-1 was issued on November 29, 1999. This permit is for the construction of a concrete sidewalk 

along the north side of Malabar Road from the Palm Bay Regional Park Entrance Road to Minton Road and 

associated drainage improvements. The sidewalk spans almost the entire limits of this PD&E Study. It is 

anticipated that this sidewalk will be reconstructed from the beginning of the project to Canal C-10 and from 

Daffodil Drive to the end of the project. This permit was used for collection of drainage information for the 

purpose of this PD&E Study, and relevant documents can be found in Appendix G. 

4.5.4 Permit No. 125243-1  

Permit No. 125243-1 was issued on March 29, 2011. This permit is for the construction of approximately 3 miles 

of the Palm Bay Parkway, from Malabar Road to the north limits of the City of Palm Bay; the western extension 

of Pace Drive from Gillmar Avenue NW to the Parkway which is approximately 0.5 miles; and the western 

extension of Emerson Drive from Amadar Avenue NW to the Parkway which is approximately 0.5 miles; and the 

associated stormwater management areas. It is anticipated that the roundabout and widening of Malabar Road 

will impact the existing drainage swales, cross drains, drainage structures, and sidewalk. This permit was used 

for collection of drainage information for the purpose of this PD&E Study, and relevant documents can be found 

in Appendix G. 
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4.5.5 Permit No. 126000-3 and 126000-4 

Permits No. 126000-3 (December 10, 2018) and 126000-4 (September 18, 2020) are for the construction of a 

new single-family residential subdivision, St. Johns Preserve, with an associated surface water management 

system. This development is located northwest of the intersection of St. Johns Heritage Parkway and Malabar 

Road. It is not anticipated that the widening of Malabar Road will impact this permit.  

4.5.6  Permit No. 95293-1 

Permit No. 95293-1 was issued on December 1, 2004. This permit is for the construction of a single-family 

residential subdivision, Parkside West, with an associated surface water management system, located northeast 

of the intersection of St. Johns Heritage Parkway and Malabar Road. It is not anticipated that the widening of 

Malabar Road will impact this permit. 

4.5.7 Permit No. 158876-1 

Permit No. 158876-1 was issued on September 6, 2019. This permit is to replace an existing failing arch pipe 

(103-inch x 71-inch) under Malabar Road with a new box culvert (8’ x 6’ CBC) to allow for adequate conveyance 

of flood waters to protect the roadway and not adversely impact surrounding properties. Construction of this 

project was recently completed and for the purpose of this study, 8’ x 6’ is considered to be the existing culvert 

size for CD-2. It is anticipated that the widening of Malabar Road will require extension of this box culvert. 

Relevant documents for this permit can be found in Appendix G. 

4.5.8  Permit No. 62395-1 

Permit No. 62395-1 was issued on October 28, 1999. This permit is the construction of three pedestrian bridges 

to provide a continuous connection for a proposed sidewalk on the north side of Malabar Road. The pedestrian 

bridges cross over Canals C-8, C-9 and C-10. It is anticipated that all three pedestrian bridges will be removed as 

part of the widening of Malabar Road. Relevant documents for this permit can be found in Appendix G. 

4.5.9  Permit No. 136835-1 

Permit No. 136835-1 was issued on June 3, 2014. This permit is for the construction of a residential subdivision 

and associated stormwater system located on the south side of Malabar Road adjacent to Canal C-8. The permit 

expired in 2019 before construction was initiated. This parcel is a 32.72 acre parcel owned by Vacation Finance 

LLC and is the location of Pond C-8 & C-9 Alternative 2, which is not the recommended preferred pond site for 

this basin. It is not anticipated that the widening of Malabar Road will impact this permit, unless the 

recommended preferred pond alternative is changed during design and/or the permit is extended and 

construction is initiated. This permit also included a 46’ right-of-way dedication for the widening of Malabar 

Road.  

4.5.10  Permit No. 101710-7 

Permit No. 101710-7 was issued on December 6, 2018. This permit is for a stormwater management system to 

serve the Chapparal subdivision located on the south side of Malabar Road adjacent to Allison Drive. The mass 

grading and stormwater management facilities for this project were previously constructed, and construction 

has now resumed on the remaining features. It is not anticipated that the widening of Malabar Road will impact 
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the stormwater management system since the project included a 50’ right-of-way dedication for the widening of 

Malabar Road.  

4.5.11  Permit No. 95299-1, 95299-4, and 95299-5 

Permits No. 95299-1 (January 11, 2005), 95299-4 (July 19, 2016), and 95299-5 (May 20, 2019) are for the 

construction and subsequent modifications of the Brentwood Lakes single family subdivision and associated 

stormwater management facilities, located on the south side of Malabar Road at Bending Branch Lane. It is not 

anticipated that the widening of Malabar Road will impact this permit.  

4.5.12  Permit No. 156684-1 

Permit No. 156684-1 was issued on February 26, 2019. This permit is for the Palm Bay Safe Routes to School 

Project and includes construction of sidewalk along various roadway segments, including along the south side of 

Malabar Road from Hurley Boulevard to the United States Post Office. This sidewalk is under construction as of 

the publication of this report. It is anticipated that the widening of Malabar Road will impact the sidewalk and 

this permit. Relevant documents for this permit can be found in Appendix G. 

4.5.13  Permit No. 149645-1 and 149645-2 

Permits No. 149645-1 (August 8, 2017) and 149645-3 (September 14, 2020) are for the construction and 

subsequent modification of a single-family residential subdivision named Avery Springs, including stormwater 

management facilities. This permit also includes the enclosure of City of Palm Bay Canal 26-06. This project is 

under construction as of the publication of this report. It is not anticipated that the widening of Malabar Road 

will impact this permit.  

4.5.14  Permit No. 134029-1 

Permit No. 134029-1 was issued on February 21, 2014. This permit is for the construction of an 8’ wide asphalt 

trail (Cross City Trail) in the FPL easement, beginning at Malabar Road and extending to the south. It is 

anticipated that the sidewalk proposed as part of this PD&E study will tie-in to the existing trail at this location, 

and no impacts to the permit are anticipated.  

4.5.15  Permit No. 34558-1 

Permit No. 34558-1 was issued on November 6, 1995. This permit is for the construction of the Fellowship 

United Methodist Church and associated stormwater management facility. The project is located on the north 

side of Malabar Road, west of Jupiter Boulevard. It is not anticipated that the widening of Malabar Road will 

impact this permit.   

4.5.16  Permit No. 32204-1 

Permit No. 32204-1 was issued on February 22, 1998. This permit is for the construction of the City of Palm Bay 

Public Works Complex and associated stormwater management facilities. The project is located on the south 

side of Malabar Road, west of Jupiter Boulevard. It is not anticipated that the widening of Malabar Road will 

impact this permit.  



Malabar Road PD&E Study  
FM No. 437210-1-28-01 
 

 
4-10 Pond Siting Report 

 

 

4.5.17  Permit No. 34712-1 

Permit No. 34712-1 was issued on November 21, 1996. This permit is for the construction of the Palm Bay West 

Post Office and associated stormwater management facilities. This property is located at the southwest corner 

of the intersection of Malabar Road and Jupiter Boulevard. It is not anticipated that the widening of Malabar 

Road will impact this permit, and as a federal property, steps have been taken to avoid any impacts to the Post 

Office.  

4.5.18  Permit No. 153108-1 

Permit No. 153108-1 was issued on December 17, 2018. This permit is for the construction of a dry retention 

stormwater management system to serve a new Circle K gas station and convenience store that will replace an 

existing gas station and convenience store currently located at the southeast corner of Malabar Road and Jupiter 

Boulevard. The widening of Malabar Road will impact the permitted Swale C-1, however this swale was designed 

to provide nutrient treatment to Malabar Road only and will therefore not affect the overall stormwater 

management system of this property.  

4.5.19  Permit No. 131143-1 

Permit No. 131143-1 was issued on August 27, 2012. This permit is for the replacement of the Canal C-20 side 

drain underneath Greenbriar Avenue, which was previously a 40” x 65” corrugated metal pipe and was 

permitted to be replaced with a double 38” x 60” RCP with MES end treatments. However, the final condition of 

this side drain is a single round 66” RCP with no end treatments. It is not anticipated that the widening of 

Malabar Road will impact this permit.  

4.5.20  Permit No. 157293-1  

Permit No. 157293-1 was issued on May 17, 2019. This permit is for the construction of a grocery store and 

retail building with associated parking lot and 2 dry retention areas. The project is located at the southwest 

corner of the intersection of Malabar Road and Garvey Road. It is anticipated that the widening of Malabar Road 

will impact the parking area and associated drainage structures, but not the retention areas.  

4.5.21  Permit No. 24472-1 

Permit No. 24472-1 was issued on October 14, 1998. This permit is for construction of 19 apartment buildings 

for the Madalyn Landings Apartment Complex, located on the south side of Malabar Road east of Garvey Road. 

It is not anticipated that the widening of Malabar Road will impact this permit.  

4.5.22  Permit No. 96870-1 and 96870-3 

Permits No. 96870-1 (October 23, 2007) and 96870-3 (March 2, 2016) are for the construction of a multi-family 

townhome development and subsequent modification to a single-family residential subdivision called The Falls. 

The project includes construction of two wet detention stormwater ponds. It is not anticipated that the 

widening of Malabar Road will impact this permit since the project included a 46’ right-of-way dedication for 

Malabar Road.  
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4.5.23  Permit No. 113800-1 

Permit No. 11300-1 was issued on February 12, 2008. This permit is for the construction of a multi-family 

development called Malabar Cove, with associated stormwater management facilities. The project is located 

approximately 600’ south of Malabar Road, at Daffodil Drive. It is not anticipated that the widening of Malabar 

Road will impact this permit. 

4.5.24  Permit No. 136920-2 

Permit No. 136920-2 was issued on May 21, 2014. This permit is for the construction of a nursing home facility 

known as Palm Bay Memory Care and infrastructure for future out parcels, located on the south side of Malabar 

Road. It is not anticipated that the widening of Malabar Road will impact this permit. 

4.5.25  Permit No. 123594-1 

Permit No. 123594-1 was issued on August 16, 2010. This permit is for the construction of a Dollar General and 

associated parking and stormwater management facilities located on the north side of Malabar Road. It is not 

anticipated that the widening of Malabar Road will impact this permit.  

4.5.26  Permit No. 132978-1  

Permit 132978-1 was issued on March 26, 2013. This permit is for the construction of O’Reilly Auto Parts and 

associated parking and stormwater management facilities, including a dry retention pond. It is not anticipated 

that the widening of Malabar Road will impact the building or retention pond, but minor impacts to the parking 

area and associated drainage infrastructure may occur.  

4.5.27  Permit No. 63650-1 

Permit No. 63650-1 was issued on April 11, 2000. This permit is for the construction of the Palm Bay City Center, 

a retail development located at the northwest corner of the intersection of Malabar Road and Minton Road, as 

well as future outparcel space. The master stormwater pond was constructed, but not the remaining 

development features. It is not anticipated that the widening of Malabar Road will impact this permit.  

4.5.28  Permit No. 63650–2 

Permit No. 63650-2 was issued on November 21, 2002. This permit is for the construction of Walgreens on 

Outparcel 5 of the Palm Bay City Center. This development utilizes the existing Palm Bay City Center master 

stormwater pond. It is not anticipated that the widening of Malabar Road will impact this permit.  

4.5.29  Permit No. 63650–3 

Permit No. 63650-3 was issued on April 8, 2005. This permit is for the construction of Outparcel 6 of the Palm 

Bay City Center, named Coral Bay Center. This development utilizes the existing Palm Bay City Center master 

stormwater pond. It is not anticipated that the widening of Malabar Road will impact this permit.  



Malabar Road PD&E Study  
FM No. 437210-1-28-01 
 

 
4-12 Pond Siting Report 

 

 

4.5.30  Permit No. 23750-1  

Permit No. 23750-1 was issued on November 15, 1988. This permit is for the construction of the Palm Bay West 

shopping center with associated stormwater management, parking, and outparcels. It is not anticipated that the 

widening of Malabar Road will impact this permit.  

4.5.31  Permit No. 34427-1 

Permit No. 34427-1 was issued on February 20, 1995. This permit is for the construction of Autozone and 

associated parking and stormwater management facilities. The control structure for the dry retention area is 

located near the front of the property and may be impacted by the widening of Malabar Road.  

4.5.32  Permit No. 16558-5 

Permit No. 16558-5 was issued on July 8, 1998. This permit is for the widening of Malabar Road from just west of 

Minton Road to Emerson Drive and the construction of several stormwater management ponds including “Pond 

A” that is utilized for the purpose of this Study. This is a modification to several previous versions of this permit, 

however under the previous versions of the permit, Pond A was proposed to be in a different location. This 

version of the permit was determined to most accurately reflect the constructed location and dimensions of 

Pond A, and was used for data collection about the basin and pond. Pond A is officially located on the property 

of the adjacent 7-11 Convenience Store, although they have their own stormwater management facilities 

(Permit No. 76300-1). It is recommended that Pond A be used for the minor improvements that are proposed 

within Basin A and it is anticipated that the pond will be used as-is and no modifications will be proposed. Pond 

A is a linear dry retention pond that outfalls to the adjacent Canal C-37. Relevant documents for this permit can 

be found in Appendix G. 

4.5.33  Permit No. 76300-1 

Permit No. 76300-1 was issued on July 14, 1999. This permit is for the construction of the 7-11 Convenience 

Store and a retail building at the southeast corner of the intersection of Malabar Road and Minton Road with 

associated stormwater management facilities consisting of two dry retention ponds. It is not anticipated that the 

widening of Malabar Road will impact this permit.  

4.5.34  Permit No. 150560-1 

Permit No. 150560-1 was issued on June 26, 2017. This permit is for the redevelopment of the Jiffy Lube at the 

northeast corner of the intersection of Malabar Road and Minton Road to a new Cumberland Farms 

Convenience Store. This permit includes the plugging of an old control structure that previously directed 

overflow runoff from the site to “Pond A.” The stormwater is now directed to an underground detention system 

that overflows directly into Canal C-37. As a result, a small amount of additional capacity is created in Pond A 

that can be utilized for minor improvements to Malabar Road. Relevant documents for this permit can be found 

in Appendix G.  

4.6 Existing Drainage Basins 

There are currently seven (7) existing drainage basins within the project limits. Existing basin limits were 

determined by reviewing permitted plans and MTWCD Interconnected Channel and Pond Routing (ICPR) model 



Malabar Road PD&E Study  
FM No. 437210-1-28-01 
 

 
4-13 Pond Siting Report 

 

 

information to identify the most probable drainage patterns and outfall locations. Refer to Appendix B – Basin 

Maps for basin locations. The sections below describe the basin limits and characteristics. 

4.6.1  Basin C-7 

Basin C-7 begins at the project start, approximately 600 feet west of St. Johns Heritage Parkway, at station 

55+48 and continues east to Championship Circle NW at station 88+10. Runoff from Malabar Road is collected in 

roadside swales that convey runoff to Canal C-7. From west of the project limit to Snapdragon Drive (station 

78+50) the swales are permitted under Permit No. 113120-2 to provide treatment for the 2-lane configuration 

of Malabar Road. From Snapdragon Drive to Championship Circle NW, the swales are not permitted for 

treatment. CD-1 is located at station 62+80 and connects Canal C-7 underneath Malabar Road. Canal C-7 flows 

north. This basin is considered an open basin and the ultimate outfall is the Indian River Lagoon via Canal C-1.  

4.6.2  Basin C-8 

Basin C-8 begins at Championship Circle NW at station 88+10 and continues east to Wisteria Avenue NW at 

station 107+68. Stormwater runoff from Malabar Road is collected in roadside ditches and conveyed west to 

Canal C-8. CD-2 is located at station 89+18 and connects Canal C-8 underneath Malabar Road. Canal C-8 flows 

north. This basin is considered an open basin and the ultimate outfall is the Indian River Lagoon via the Canal C-

1. 

4.6.3  Basin C-9 

Basin C-9 begins at Wisteria Avenue NW at station 107+68 and continues east to Krassner Drive at station 

129+48. Stormwater runoff from Malabar Road is collected in roadside ditches and conveyed to Canal C-9. CD-3 

is located at station 114+67 and conveys stormwater from the ditch on the south side of Malabar Road to the 

ditch on the north side. CD-4 is located at station 115+71 and connects Canal C-9 underneath Malabar Road. The 

Canal C-9 flows north. This basin is considered an open basin and the ultimate outfall is the Indian River Lagoon 

via the Canal C-1. 

4.6.4  Basin C-10 West 

Basin C-10 West begins at Krassner Drive at station 129+48 and continues east to the bridge over the C-10 Canal 

at station 142+00. Stormwater runoff from Malabar Road is collected in roadside ditches and conveyed to the C-

10 Canal, which flows north. There are no existing cross drains within this basin. This basin is considered an open 

basin and the ultimate outfall is the Indian River Lagoon via Canal C-1. 

4.6.5  Basin C-10 East 

Basin C-10 East begins at the bridge over the C-10 Canal at station 142+00 and continues east to a high point at 

station 184+00. The C-20 Canal runs parallel to Malabar Road along the north side and stormwater runoff sheet 

flows directly into the canal. Ditches along the south side of Malabar Road also collect stormwater runoff and 

discharge to the C-20 Canal via CD-5 and CD-6 located at stations 155+75 and 176+84, respectively. The C-20 

Canal flows west and discharges into the C-10 Canal, which flows north. This basin is considered an open basin 

and the ultimate outfall is the Indian River Lagoon via Canal C-1.  
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4.6.6  Basin C-20 

Basin C-20 begins at a high point at station 184+00 and continues east to station 264+15, which is the entrance 

to the Coral Bay shopping center. The C-20 Canal runs parallel to Malabar Road along the north side and 

stormwater runoff sheet flows directly into the canal. Ditches along the south side of Malabar Road also collect 

stormwater runoff and discharge to the C-20 Canal via CD-7, C-8, CD-9 and CD-10 located at stations 188+40, 

224+58, 238+72, and 248+33, respectively. The C-20 Canal flows west and discharges into the C-10 Canal, which 

flows north. This basin is considered an open basin and the ultimate outfall is the Indian River Lagoon via Canal 

C-1. 

4.6.7  Basin A 

Basin A begins at station 264+15 and continues east to station 274+00, approximately 300 feet past the end of 

the project limits. This basin consists of an existing curb and gutter roadway with stormwater collected in a 

storm sewer system. The storm sewer flows east to City of Palm Bay “Pond A”, which is a dry pond permitted 

under Permit No. 16558-4 and modified under Permit No. 16558-5. The pond outfalls to the adjacent C-37 Canal 

which flows north. This basin is considered an open basin and the ultimate outfall is the Indian River Lagoon via 

Canal C-1. 
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5.0 Proposed Drainage Conditions 
The stormwater runoff from the project limits will be collected and conveyed via curb and gutter to the 

recommended preferred pond alternative for each basin. The various pond alternatives consist of dry retention 

ponds, wet detention ponds, and dry linear swales. The ponds will discharge at or near the same cross drains 

that carry the roadway runoff in the existing condition, or directly into canals where appropriate. The proposed 

ponds have been sized to achieve the required water quality treatment and water quantity attenuation and 

serve as a budget tool for right-of-way estimation for the project to the City of Palm Bay. 

5.1 Proposed Basins 

There are currently six (6) proposed drainage basins within the project limits. Two (2) pond alternatives for each 

basin have been analyzed, with the exception of Basin A for which the existing Pond A will be utilized and Basin 

C-7 where three pond alternatives have been investigated.  

The onsite roadway basin areas draining to the ponds were determined to be the areas within the proposed 

right-of-way limits. The limits of the proposed basins typically begin and end at the same locations as the 

existing condition, except at two locations. The C-8 and C-9 Basins are combined in the proposed condition due 

to limited pond site availability. At the east end of the project, the divide between Basin C-20 and Basin A is 

moved approximately 335 feet east in order to maintain the same amount of impervious area directed to Pond 

A. Please see the basin descriptions below for more information. The location of the outfall in the proposed 

condition is the same as the existing condition. Attenuation in the proposed ponds is provided in all basins. 

Please refer to the Basin Maps in Appendix B for the pond locations. Table 5-1: Summary of Proposed Drainage 

Basins provides a summary of the proposed basin limits.  

Table 5-1: Summary of Proposed Drainage Basins 

Basin Name From Station To Station 

C-7 55+48 88+10 

C-8 & C-9 88+10 129+48 

C-10 West 129+48 142+00 

C-10 East 142+00 184+00 

C-20 184+00 267+50* 

A 267+50* 274+00 
            *In the proposed condition, the basin divide between Basin C-20 and Basin A is moved 335 feet to the east. 

5.2 Methodology of Pond Determination 

5.2.1 General Process 

The pond sizing analysis assumes that all ponds will be designed using the appropriate criteria for wet detention 

or dry retention based on the best available water table data and other conditions at the proposed site. Water 

table data was collected from the geotechnical report completed by GEC (Appendix K – Geotechnical Report). 

SJRWMD allows controlling stormwater ponds at the average wet seasonal water elevations (AWSWE), which is 

the criteria used for wet detention ponds. Dry retention ponds were designed with bottom elevations set a 
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minimum of 2 feet above the estimated seasonal high water table elevation (SHWT) and dry retention swales 

were designed with bottom elevations set a minimum of 1 foot above the estimated SHWT elevation. 

Reasonable assumptions are made to set the control elevations of the pond site alternatives that are based on 

the results of the preliminary geotechnical investigation, existing permitted control elevations of nearby ponds, 

and NRCS information, as described in the sections below.  The ponds were sized on the assumption that offsite 

runoff would bypass the pond site alternative toward its historical path. Our preliminary investigation indicates 

that the proposed pond site alternatives will have minimal impacts to offsite runoff except for Pond C-8 & C-9 

Combined Alt. A which will require the replacement of a network of drainage ditches that serve the Port 

Malabar residential areas north of Malabar Road. The report focuses on the preliminary estimate of required 

pond volumes necessary for each roadway drainage basin. A 20% upsize in the required pond right-of-way area 

has been applied for all the ponds to account for preliminary parameters such as the estimated average wet 

seasonal water elevations, ground elevations and potential natural contouring of the ponds. Additionally, the 

recommended preferred pond alternative for each basin was modeled in ICPR, and the model was used to 

determine an additional contingency factor needed to better represent the pond size that would meet local 

limiting discharge criteria (see Section 5.2.2 and Section 5.2.3 below).  

The ponds were sized to accommodate four (4) 11-foot travel lanes, curb and gutter, a 8-foot sidewalk on the 

south side of the roadway, and a 10-foot shared use path on the north side of the roadway. From the beginning 

of the project to the C-10 Canal, the proposed R/W width is 102 feet. For the remainder of the project, the 

proposed R/W width is 105 feet. 

The locations of potential pond sites were selected by first considering proximity to the outfall location, then by 

considering site features such as estimated average wet seasonal water elevations, soil types, land use, and 

aesthetic features. There are several vacant parcels near Malabar Road that are currently owned by the City of 

Palm Bay and have been identified as potential pond sites wherever possible. Additionally, the City has begun 

purchasing individual residential parcels along the south side of Malabar Road from station 145+00 to 175+00 

for the future widening of Malabar Road. These and other adjacent parcels will be left with remnant portions 

not needed for the roadway, and as such have been identified as potential swale locations. The other pond 

alternative sites are vacant parcels including vacant or unused agricultural lands, vacant residential properties, 

and vacant commercial properties. It is not anticipated that any of the pond site alternatives will alter existing or 

future land uses of surrounding properties or significantly impact existing landscapes. During the final design, 

additional consideration should be given to aesthetic features to comply with the Highway Beautification Act 

including softening of the pond contours, landscaping, and other aesthetics features. 

The following parameters were considered in determining the size and location of the potential pond sites: 

▪ Hydrologic and hydraulic factors such as existing ground elevations, soil types, estimated average wet 

seasonal water elevations (AWSWE) stormwater conveyance feasibility, allowable hydraulics grade line 

(HGL), and local discharge criteria (see below); 

▪ Environmental resource impacts including wetlands and threatened or endangered species; 

▪ Floodplain Impacts; 

▪ Major utility conflict potential; 
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▪ Parcel descriptions and land usage; 

▪ Impacts to cultural resources; 

▪ Impacts to contamination sites; 

5.2.2 Local Discharge Criteria 

The canals in the area of this PD&E are maintained by the MTWCD and are subject to limiting discharge criteria 

established by the agency. This criteria was used to establish maximum allowable discharges for each basin 

along Malabar Road that was considered during the ICPR modeling process. For Basin C-20, the supplemental 

swale was not included in the model, and discharge calculations were performed only for the recommended 

preferred pond alternative because a separate basin area was not identified for the supplemental swale. It is 

anticipated that the discharge from the supplemental swale will be minimal. Basin A was excluded from the 

modeling process because it utilizes an existing pond and it is not anticipated that any modifications will be 

made to the pond or its control structure. 

The maximum discharge allowed is 0.08 cfs/acre for the 25-year/24-hour storm and 0.05 cfs/acre for the mean 

annual storm. This criteria only applies to new impervious area; therefore, the maximum allowable discharge 

was calculated by adding the pre-development discharge over the existing R/W and the MTWCD maximum 

discharge over the new impervious area. 

For the calculated allowable discharge for each basin, please refer to Table 5-2: Summary of Allowable 

Discharge Criteria and the ICPR calculations provided in Appendix D – Pond Modeling. 

Table 5-2: Summary of Allowable Discharge Criteria 

Basin Name 
Design 
Storm 

Allowable Maximum 
Discharge (cfs) 

Provided Maximum 
Discharge (cfs) 

C-7 
25yr/24hr 13.17 5.93 

Mean Annual 7.15 1.52 

C-8 & C-9 
25yr/24hr 14.43 13.87 

Mean Annual 7.79 1.39 

C-10 West & 
East 

25yr/24hr 34.79 33.85 

Mean Annual 19.83 18.73 

C-20 
25yr/24hr 71.71 63.30 

Mean Annual 40.19 22.84 

 

5.2.3 ICPR Modeling Process 

In order to show that local discharge criteria will be met, it was necessary to perform an ICPR model that 

allowed for the analysis of basin characteristics, pond volumes, pond stages, outfall structures, and tailwater 

conditions. Tailwater conditions were determined from the MTWCD ICPR watershed C-20 model or the SWMM 

model, as appropriate. All models were performed in ICPR 3. The complete input and node results reports are 

available in Appendix D. 
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Each pond alternative was initially sized to meet treatment and attenuation requirements using a volumetric 

analysis as set forth by Brevard County, the City of Palm Bay, and SJRWMD. Once an initial pond size was 

determined for each pond alternative and a recommended preferred pond site selected, an ICPR model was 

performed on the recommended preferred pond alternative for each basin, except Basins C-10 West and C-10 

East, in which all possible alternatives and combinations were modeled due to the different modeling needs for 

a dry detention pond, swale, and wet detention pond. Each model began using the pond size determined by the 

volumetric analysis and then the size was increased, and other characteristics altered (including berm and weir 

elevations), until the pond met limiting discharge criteria. The size of the modeled pond was compared to the 

initial pond size, and this comparison was used to determine a contingency factor, which was applied to all pond 

alternatives within that basin (except in Basins C-10 West and C-10 East in which each pond alternative has its 

own contingency factor). Each basin has a different contingency factor, depending on the results of the basin’s 

model. Models were not performed for Basin A because the only pond alternative is to use an existing pond.  

Table 5-3: Summary of Adjusted Stormwater Pond Sizes provides a summary of each pond’s initial size required 

to meet treatment and attenuation requirements, the pond size increase factor determined from the ICPR 

model for that basin, and the final pond size that is recommended for each pond. 

Table 5-3: Summary of Adjusted Stormwater Pond Sizes 

Basin Name 
Pond 
Alternative 

Initial Pond Size 
Required (ac) 

Pond Size Increase 
(Contingency) Factor 

Final Pond 
Size (ac)1 

C-7 

1 2.01 
58% 

3.17 
2 2.17 3.42 

3* 2.34 39% 3.25 

C-8 & C-9 
1* 3.45 

0% 
3.45 

2 3.13 3.13 

C-10 West 

1 0.73 79% 1.31 
2, Option 1* 4.55 0% 4.55 

2, Option 2 0.94 0% 0.94 

C-10 East 
1* 4.55 0% 4.55 
2 3.89 0% 3.89 

C-20 
1* 7.04 

0% 
7.04 

2 5.04 5.04 

*This is the recommended preferred pond site for this basin. 

1. These areas do not include access easement areas. 

5.2.4 Nutrient Loading Analysis 

The project traverses Waterbody ID (WBID) 3090 – Melbourne-Tillman (C-1) Canal, which is not impaired for 

nutrients according to the current FDEP 303(d) list of impaired water bodies. However, Canal C-1 eventually 

outfalls to the Indian River Lagoon, which is impaired for both Total Phosphorus and Total Nitrogen and is 

subject to a Total Maximum Daily Load (TMDL). As a conservative measure, nutrient loading analysis has been 

performed on all basins to show there will be no adverse effects to the downstream waters. All analysis was 

performed using BMPTRAINS 2020 software, developed by the University of Central Florida Stormwater 

Management Academy. Results of the analysis are included in Appendix E – Nutrient Loading Analysis and 



Malabar Road PD&E Study  
FM No. 437210-1-28-01 
 

 
5-5 Pond Siting Report 

 

 

summarized below in Table 5-4. All of the recommended preferred pond sites showed a reduction in 

Phosphorus loading when compared with pre-development conditions. The three proposed wet detention 

ponds did not meet Nitrogen removal; however, the dry swale for Basin C-10 West & East provides enough 

Nitrogen removal so that when considered as a whole, the project has a net reduction in Nitrogen loading. 

Therefore, this project meets requirements for both Phosphorus and Nitrogen removal. 

More information on the nutrient loading criteria for the Central Indian River Lagoon can be found at the links 

below: 

Basin Management Action Plan: https://floridadep.gov/sites/default/files/central-irl-bmap.pdf 

TMDL: https://floridadep.gov/sites/default/files/indian-banana-nutrient-do-tmdl.pdf 

Table 5-4: Summary of Nutrient Removal 

Basin 
Recommended 

Preferred 
Alternative 

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 
Removal 

Met? 

Basin C-7 Alt. 3 19.39 23.31 2.55 1.06 NO 

Basin C-8 & 
C-9 

Alt. 1 24.27 29.89 3.19 1.93 NO 

Basin C-10 
West & East 

Alt. 1 32.30 2.26 4.25 0.30 YES 

Basin C-20 Alt. 1 73.31 89.45 9.65 5.92 NO 

Total 149.27 144.91 19.64 9.21 YES 

 

5.3 Stormwater Pond Evaluation 

The following sections detail each proposed basin and the relevant pond site alternatives. The full Pond Site 

Evaluation Matrix is available in Appendix F. Please note that the recommended preferred pond site alternative 

for each basin was selected based on the lowest estimated total cost including the cost of right-of-way 

acquisition, construction, potential remediation of contaminated soil, and wetland mitigation unless otherwise 

noted in the Pond Site Evaluation Matrix. 

5.3.1 Basin C-7 

Basin C-7 begins at the project start, approximately 600 feet west of St. Johns Heritage Parkway, at station 

55+48 and continues east to Championship Circle NW at station 88+10. This basin is considered an open basin 

and discharges to Canal C-7. This basin is located within WBID 3090 which is not impaired for nutrients; 

however, the ultimate outfall is the Indian River Lagoon which is impaired for nutrients and subject to a TMDL, 

so nutrient loading analysis has been performed. Initially, there were two (2) alternatives for this basin. 

However, recent coordination with the City of Palm Bay has indicated that the sites selected for Alts. 1 and 2 are 

planned for new development. It was requested that a third alternative be investigated west of the C-7 Canal 

https://floridadep.gov/sites/default/files/central-irl-bmap.pdf
https://floridadep.gov/sites/default/files/indian-banana-nutrient-do-tmdl.pdf
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utilizing a property already owned by the City. All three alternatives are offsite wet detention ponds. The 

alternatives are discussed in the following sections. All calculations and parameters for each alternative are 

located in Appendix C – Pond Design Calculations. The recommended preferred alternative for this basin is Alt. 

3. 

5.3.1.1 Pond C-7 Alternative 1 

Pond C-7 Alt. 1 will serve as the treatment and attenuation pond for C-7. Alt. 1 is located south of Malabar Road 

at approximately station 63+58 (RT.). This pond site sits within one (1) parcel (29-36-04-25-*-9). The pond site 

has no impacts to wetlands or Zone AE floodplains. According to the Brevard County Soil Survey, Pond C-7 Alt. 1 

consists of Pineda Sand (#47, HSG C/D). According to LIDAR data obtained for this pond site, the existing ground 

is at approximately 20.00 feet NAVD. The geotechnical borings indicate the AWSWE is at approximately 

elevation 17.00 feet NAVD (3.0 feet below grade). With the data compiled from roadway soil borings, available 

permits, and soil information, it was determined that Alt. 1 will be a wet pond with the normal water/control 

elevation set at elevation 17.00 feet. Preliminary pond sizing calculations indicate that this pond requires 3.17 

acres of area. This pond will outfall to Canal C-7. This pond has a high risk for environmental impact due to the 

presence of Caracara nests.  

5.3.1.2 Pond C-7 Alternative 2 

Pond C-7 Alt. 2 will serve as the treatment and attenuation pond for C-7. Alt. 2 is located south of Malabar Road 

at approximately station 85+64 (RT.). This pond site sits within two (2) parcels (29-36-04-25-*-1; 29-36-04-25-*-

2). The pond site has no impacts to wetlands or Zone AE floodplains. According to the Brevard County Soil 

Survey, Pond C-7 Alt. 2 consists of Pineda Sand (#47, HSG C/D). According to LIDAR data obtained for this pond 

site, the existing ground is at approximately 20.00 feet NAVD. The geotechnical borings indicate the AWSWE is 

at approximately elevation 16.67 feet NAVD (3.33 feet below grade). With the data compiled from roadway soil 

borings, available permits, and soil information, it was determined that Alt. 2 will be a wet pond with the normal 

water/control elevation set at elevation 17.00 feet. Preliminary pond sizing calculations indicate that this pond 

requires 3.42 acres of area. Although this pond serves Basin C-7, the pond outfall will be to Canal C-8. MTWCD 

has confirmed that as long as limiting discharge criteria is still met, this approach is acceptable due to this pond’s 

proximity to Canal C-8. Documentation of this discussion can be found in Appendix L – Correspondence.  

5.3.1.3 Pond C-7 Alternative 3 

Pond C-7 Alt. 3 will serve as the treatment and attenuation pond for C-7. Alt. 3 is located south of Malabar Road 

at approximately station 53+00 (RT.). This pond site sits within one (1) parcel (29-36-05-00-3), which is currently 

owned by the City of Palm Bay. The pond site has 0.28 acres of direct impacts to wetlands and 0.50 acres of 

impacts to Zone AE floodplains. According to the Brevard County Soil Survey, Pond C-7 Alt. 3 consists of Pineda 

Sand (#47, HSG C/D). According to LIDAR data obtained for this pond site, the existing ground is at 

approximately 18.00 feet NAVD. The geotechnical borings indicate the AWSWE is at approximately elevation 

16.05 feet NAVD (1.95 feet below grade). With the data compiled from roadway soil borings, available permits, 

and soil information, it was determined that Alt. 3 will be a wet pond with the normal water/control elevation 

set at elevation 16.20 feet. Preliminary pond sizing calculations indicate that this pond requires 3.25 acres of 

area with an additional 0.51 acres for the inflow easement. This pond will require a jack and bore pipe to cross 
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underneath the C-7 Canal in order to convey water from the eastern portion of the basin.  This is the 

recommended preferred alternative for this basin.  

5.3.2 Basin C-8 & C-9 

Basin C-8 & C-9 begins at station 88+10 and continues east to Krassner Drive at station 129+40. The existing 

Basins C-8 and C-9 were combined into a single basin due to a lack of viable pond sites within the original Basin 

C-9 limits. Since Canal C-9 merges with Canal C-8 just north of the project area, the MTWCD confirmed that this 

approach is acceptable, and the canals can be treated as a single outfall. This basin is considered an open basin. 

This basin is located within WBID 3090 which is not impaired for nutrients; however, the ultimate outfall is the 

Indian River Lagoon which is impaired for nutrients and subject to a TMDL, so nutrient loading analysis has been 

performed. There are two (2) alternatives for this basin. Both alternatives are offsite wet detention ponds. The 

alternatives are discussed in the following sections. All calculations and parameters for each alternative are 

located in Appendix C – Pond Design Calculations. The recommended preferred alternative for this basin is Alt. 

1. 

5.3.2.1 Pond C-8 & C-9 Alternative 1 

Pond C-8 & C-9 Alt. 1 will serve as the treatment and attenuation pond for C-8 and C-9. Alt. 1 is located north of 

Malabar Road at approximately station 101+65 (LT.). This pond site sits within one (1) parcel (28-36-33-01-B), 

which is currently owned by the City of Palm Bay. The pond site has approximately 0.39 acres of impacts to 

other surface waters (OSW) but no direct impacts to wetlands. There are no impacts to floodplains. According to 

the Brevard County Soil Survey, Pond C-8 & C-9 Alt. 1 consists of Malabar, Holopaw, and Pineda Sand (#31, HSG 

A/D). According to LIDAR data obtained for this pond site, the existing ground is at approximately 20.00 feet 

NAVD. The geotechnical borings did not encounter groundwater at this site, indicating that the AWSWE is at 

least 5.0 feet below grade; however, all three borings were taken in upland portions of the site and surface 

waters are present on the site within the existing ditch system, so the AWSWE was conservatively estimated to 

be at elevation 17.00 feet NAVD (3.00 feet below grade) based on the water lines present in the ditches. With 

the data compiled from roadway soil borings, available permits, and soil information, it was determined that Alt. 

1 will be a wet pond with the normal water/control elevation set at elevation 17.00 feet. This parcel contains 

several existing ditches that collect stormwater runoff from surrounding residential parcels and convey it to 

Canal C-9. The ditches will need to be replaced in order to maintain existing drainage patterns. A 40’ buffer has 

been placed around the sides of the proposed pond to accommodate a new drainage ditch, which can be seen in 

Appendix B – Basin Maps. Preliminary pond sizing calculations indicate that this pond requires 3.45 acres of 

area with an additional 0.36 acres for the inflow easement and 1.94 acres to relocate the existing drainage ditch, 

for a total of 5.75 acres. This pond will outfall to Canal C-9 via an existing easement located north of the parcel. 

The existing easement is owned by the City of Palm Bay. This is the recommended preferred alternative for this 

basin. 

5.3.2.2 Pond C-8 & C-9 Alternative 2 

Pond C-8 & C-9 Alt. 2 will serve as the treatment and attenuation pond for C-8 and C-9. Alt. 2 is located south of 

Malabar Road at approximately station 89+98 (RT.). This pond site sits within one (1) parcel (29-36-04-00-4). The 

pond site has no impacts to wetlands and 0.03 acres of impacts to Zone AE floodplains. According to the Brevard 
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County Soil Survey, Pond C-8 & C-9 Alt. 2 consists of Pineda Sand (#47, HSG C/D). According to LIDAR data 

obtained for this pond site, the existing ground is at approximately 20.00 feet NAVD. The geotechnical borings 

indicate the AWSWE is at approximately elevation 16.35 feet NAVD (3.65 feet below grade). Two adjacent 

permits provided additional water table information. Permit No. 136835-1 for Palm Island (expired), on the 

same parcel as the pond site, has a permitted control elevation at 17.62 feet NAVD and Permit No. 101710-7 for 

Chaparral, on the adjacent parcel to the east, has a permitted control elevation at 17.62 feet NAVD. With the 

data compiled from roadway soil borings, available permits, and soil information, it was determined that Alt. 2 

will be a wet pond with the normal water/control elevation set at elevation 17.60 feet. Preliminary pond sizing 

calculations indicate that this pond requires 3.13 acres of area. This pond will outfall to Canal C-8. 

5.3.3 Basin C-10 West 
Basin C-10 West begins at station 129+40 and continues east to the bridge high point at station 142+00. This 

basin is considered an open basin and discharges to Canal C-10. This basin is located within WBID 3090 which is 

not impaired for nutrients; however, the ultimate outfall is the Indian River Lagoon which is impaired for 

nutrients and subject to a TMDL, so nutrient loading analysis has been performed. There are three (3) 

alternatives for this basin – a standalone pond alternative (Alt. 1) and two options for Alt. 2 which are each 

contingent on the alternative selected for Basin C-10 East. The alternatives are discussed in the following 

sections. All calculations and parameters for each alternative are located in Appendix C – Pond Design 

Calculations. The recommended preferred alternative for this basin is Alt. 2, Option 1. 

5.3.3.1 Pond C-10 West Alternative 1 

Pond C-10 West Alt. 1 will serve as the treatment and attenuation pond for C-10 West. Alt. 1 is located north of 

Malabar Road at approximately station 135+09 (LT.). This pond site sits within one (1) parcel (28-36-34-25-D), 

which is currently owned by the City of Palm Bay. The pond site has no impacts to wetlands or floodplains. 

According to the Brevard County Soil Survey, Pond C-10 West Alt. 1 consists of Malabar, Holopaw, and Pineda 

Sand (#31, HSG A/D) and EauGallie Sand (#17, HSG A/D). According to LIDAR data obtained for this pond site, the 

existing ground is at approximately 22.00 feet NAVD. The geotechnical borings did not encounter groundwater 

at this site, indicating that the SHWT is at least 5.0 feet below grade. One nearby permit provided additional 

water table information. Permit No. 95299-4 for Brentwood Lakes, located approximately 1000 feet south of C-

10 West Alt. 1, has similar site conditions (elevation and soils) and a permitted control elevation at 15.10 feet 

NAVD. With the data compiled from roadway soil borings, available permits, and soil information, it was 

determined that Alt. 1 will be a dry pond with the bottom elevation set at 17.00 feet, which is 2.00 feet above 

the estimated SHWT of 15.00 feet. Preliminary pond sizing calculations indicate that this pond requires 1.31 

acres of area and an additional 0.73 acres for the inflow and outflow easement, for a total of 2.04 acres. There is 

an existing ditch that runs along the west side of the Florida Power and Light property (parallel to Canal C-10) 

and is located within the pipe inflow easement for this pond alternative. The existing ditch should be maintained 

and restored during and after construction. This pond will outfall to this ditch, which continues to flow north and 

ultimately outfalls to Canal C-10 at an existing outfall approximately 0.5 miles to the north. 

5.3.3.2 Swale C-10 West Alternative 2, Option 1 

Swale C-10 West Alt. 2, Opt. 1 is a swale option that will provide treatment and attenuation for C-10 West. This 

option utilizes additional capacity in the C-10 East Alt. 1 Swale, and will therefore only be selected if C-10 East 
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Alt. 1 is also selected. Alt. 2, Opt. 1 is located south of Malabar Road at approximately station 144+97 (RT.). This 

alternative consists of three swales; however, sizing calculations were only performed for the first two swales 

and the third serves as additional room for contingency. The swales sit within twenty-eight (28) parcels (please 

see Appendix F – Pond Alternatives Evaluation Matrix for a list of parcel numbers). Fourteen (14) of the parcels 

are owned by the City of Palm Bay. The rest of the parcels will be purchased for the Malabar Road widening and 

the swale will fit within the remnant parcels created by the widening. The site has no impacts to wetlands or 

floodplains. According to the Brevard County Soil Survey, Swale C-10 West Alt. 2, Opt. 1 consists of Malabar, 

Holopaw, and Pineda Sand (#31, HSG A/D) and EauGallie Sand (#17, HSG A/D). According to LIDAR data obtained 

for this site, the existing ground is at approximately 23.00 feet NAVD. The geotechnical borings did not 

encounter groundwater within the area of the first swale, indicating that the SHWT is at least 5.0 feet below 

grade. Within the second swale, the geotechnical borings indicate the SHWT is at approximately elevation 20.43 

feet NAVD (2.57 feet below grade) and within the third swale, they indicate a SHWT of approximately 19.65 feet 

NAVD (3.35 feet below grade). Two nearby permits provided additional water table information. Permit No. 

32204-1 for Palm Bay Public Works, located approximately 150 feet east of the third swale, has similar site 

conditions (elevation and soils) and a perimeter dry swale with bottom elevation 20.62 feet NAVD (no water 

table information is available). Permit No. 149645-2 for the Avery Springs Subdivision, located approximately 

220 feet north of the second and third swales, has similar site conditions (elevation and soils) and a permitted 

control elevation at 19.10 feet NAVD. With the data compiled from roadway soil borings, available permits, and 

soil information, it was determined that Alt. 2, Opt. 1 will be a dry swale system with the bottom elevations 

ranging from 20.00-21.00 feet, which is 1.00 feet above the estimated SHWT of 19.00-20.00 feet (varies 

throughout the length of the swale). Preliminary swale sizing calculations indicate that this swale requires 4.55 

acres of area. Due to the desire of the City of Palm Bay to utilize all remnant parcel space, a total of 4.86 acres 

has been provided. This pond will outfall to Canal C-10. Due to the physical challenge of conveying water across 

Canal C-10, it is recommended that a compensating treatment approach be used, where Basin C-10 West is 

discharged untreated to Canal C-10 and the swale provides enough additional treatment volume to compensate 

for the untreated runoff. This is the recommended preferred alternative for this basin. 

5.3.3.3 Pond C-10 West Alternative 2, Option 2 

Pond C-10 West Alt. 2, Opt. 2 will serve as the treatment and attenuation pond for C-10 West. This option is an 

expansion of C-10 East Alt. 2, and will therefore only be selected if C-10 East Alt. 2 is also selected. Alt. 2, Opt. 2 

is located north of Malabar Road at approximately station 175+65 (LT.). This pond site sits within one (1) parcel 

(28-36-35-00-503). The pond site has no impacts to wetlands or floodplains. According to the Brevard County 

Soil Survey, Pond C-10 West Alt. 2, Opt. 2 consists of Malabar, Holopaw, and Pineda Sand (#31, HSG A/D) and 

EauGallie Sand (#17, HSG A/D). According to LIDAR data obtained for this pond site, the existing ground is at 

approximately 23.00 feet NAVD. The geotechnical borings indicate the AWSWE is at approximately elevation 

20.00 feet NAVD (3.00 feet below grade). One adjacent permit provided additional water table information. 

Permit No. 149645-2 for the Avery Springs Subdivision, located on the adjacent parcel to the west, has a 

permitted control elevation at 19.10 feet NAVD. With the data compiled from roadway soil borings, available 

permits, and soil information, it was determined that Alt. 2, Opt. 2 will be a wet detention pond expansion with 

the normal water/control elevation set at elevation 19.70 feet. Preliminary pond sizing calculations indicate that 

the additional pond area required for this expansion is 0.94 acres, and that the total pond area required for the 

combination of C-10 East Alt. B with this alternative is 4.83 acres. This pond will also require 0.57 acres for the 
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inflow and outflow easement. This pond will outfall to the C-20 Canal, which flows west to Canal C-10. Due to 

the physical challenge of conveying water across Canal C-10, it is recommended that a compensating treatment 

approach be used, where Basin C-10 West is discharged untreated to Canal C-10 and this pond provides enough 

additional treatment volume to compensate for the untreated runoff. 

5.3.4 Basin C-10 East 
Basin C-10 East begins at station 142+00 and continues east to a high point at station 184+00. This basin is 

considered an open basin and discharges to Canal C-10. This basin is located within WBID 3090 which is not 

impaired for nutrients; however, the ultimate outfall is the Indian River Lagoon which is impaired for nutrients 

and subject to a TMDL, so nutrient loading analysis has been performed. There are two (2) alternatives for this 

basin. For each alternative, there is also an associated C-10 West alternative that is contingent on the alternative 

selected for this basin. The alternatives are discussed in the following sections. All calculations and parameters 

for each alternative are located in Appendix C – Pond Design Calculations. The recommended preferred 

alternative for this basin is Alt. 1. 

5.3.4.1 Swale C-10 East Alternative 1 

Swale C-10 East Alt. 1 is a swale option that will provide treatment and attenuation for C-10 East. Alt. 1 is 

located south of Malabar Road at approximately station 144+97 (RT.). This alternative consists of three swales; 

however, sizing calculations were only performed for the first two swales and the third serves as additional 

room for contingency. The swales sit within twenty-eight (28) parcels (please see Appendix F – Pond 

Alternatives Evaluation Matrix for list of parcel numbers). Fourteen (14) of the parcels are owned by the City of 

Palm Bay. The rest of the parcels will be purchased for the Malabar Road widening and the swale will fit within 

the remnant parcels created by the widening. The swale will be divided into three parts that will be connected 

by equalizer pipes underneath Hurley Boulevard and Watoga Avenue which cross the swale. The site has no 

impacts to wetlands or floodplains. According to the Brevard County Soil Survey, Swale C-10 East Alt. 1 consists 

of Malabar, Holopaw, and Pineda soils (#31, HSG A/D) and EauGallie Sand (#17, HSG A/D). According to LIDAR 

data obtained for this site, the existing ground is at approximately 23.00 feet NAVD. The geotechnical borings 

did not encounter groundwater within the area of the first swale, indicating that the SHWT is at least 5.0 feet 

below grade. Within the second swale, the geotechnical borings indicate the SHWT is at approximately elevation 

20.43 feet NAVD (2.57 feet below grade) and within the third swale, they indicate a SHWT of approximately 

19.65 feet NAVD (3.35 feet below grade). Two nearby permits provided additional water table information. 

Permit No. 32204-1 for Palm Bay Public Works, located approximately 150 feet east of the third swale, has 

similar site conditions (elevation and soils) and a perimeter dry swale with bottom elevation 20.62 feet NAVD 

(no water table information is available). Permit No. 149645-2 for the Avery Springs Subdivision, located 

approximately 220 feet north of the second and third swales, has similar site conditions (elevation and soils) and 

a permitted control elevation at 19.10 feet NAVD. With the data compiled from roadway soil borings, available 

permits, and soil information, it was determined that Alt. 1 will be a dry swale with the bottom elevation set at 

20.00-21.00 feet, which is 1.00 feet above the estimated SHWT of 19.00-20.00 feet (varies throughout the 

length of the swale). Preliminary swale sizing calculations indicate that this swale requires 4.55 acres of area. 

Due to the desire of the City of Palm Bay to utilize all remnant parcel space, a total of 4.86 acres has been 

provided. According to the sizing calculations and ICPR models performed, the swale has enough additional 



Malabar Road PD&E Study  
FM No. 437210-1-28-01 
 

 
5-11 Pond Siting Report 

 

 

capacity to provide treatment and attenuation for Basin C-10 West; therefore this site has also been identified 

as Basin C-10 West Alt. 2, Option 1. Please see section 5.3.3.2 for more information. This pond will outfall to 

Canal C-10. This is the recommended preferred alternative for this basin. 

5.3.4.2 Pond C-10 East Alternative 2 

Pond C-10 East Alt. 2 will serve as the treatment and attenuation pond for C-10 East. Alt. 2 is located north of 

Malabar Road at approximately station 175+65 (LT.). This pond site sits within one (1) parcel (28-36-35-00-503). 

The pond site has approximately 0.07 acres of impacts to wetlands and no impacts to floodplains. According to 

the Brevard County Soil Survey, Pond C-10 East Alt. 2 consists of EauGallie Sand (#17, HSG A/D) and Anclote 

Sand (#2, HSG A/D). According to LIDAR data obtained for this pond site, the existing ground is at approximately 

23.00 feet NAVD. The geotechnical borings indicate the AWSWE is at approximately elevation 20.00 feet NAVD 

(3.00 feet below grade). One adjacent permit provided additional water table information. Permit No. 149645-2 

for the Avery Springs Subdivision, located on the adjacent parcel to the west, has a permitted control elevation 

at 19.10 feet NAVD. With the data compiled from roadway soil borings, available permits, and soil information, 

it was determined that Alt. 2 will be a wet pond with the normal water/control elevation set at elevation 19.70 

feet. Preliminary pond sizing calculations indicate that this pond requires 3.89 acres of area and an additional 

0.57 acres for the inflow and outflow easement, for a total of 4.46 acres. Additionally, the parcel on which this 

site is located has enough additional room available to expand this pond and provide treatment and attenuation 

for Basin C-10 West; therefore, this site has also been identified as Basin C-10 West Alt. 2, Option 2, which would 

require a 0.94 acre expansion. Please see section 5.3.3.3 for more information This pond will outfall to the C-20 

Canal, which flows west to Canal C-10. 

5.3.5 Basin C-20 
Basin C-20 begins at station 184+00 and continues east to the Coral Bay shopping center entrance at station 

267+50. The proposed basin end limit is shifted approximately 335 feet to the east in order to reduce the length 

of Basin A. This basin is considered an open basin and discharges to the C-20 Canal. This basin is located within 

WBID 3090 which is not impaired for nutrients; however, the ultimate outfall is the Indian River Lagoon which is 

impaired for nutrients and subject to a TMDL, so nutrient loading analysis has been performed. There are two 

(2) alternatives for this basin. Additionally, the City of Palm Bay has requested that remnant parcels created by 

the Malabar Road widening be used for stormwater purposes. Since these parcels alone do not provide enough 

area for the necessary treatment and attenuation for this basin, they have been identified as a supplemental 

treatment swale that will be utilized in conjunction with one of the two pond alternatives. The alternatives and 

the supplemental swale are discussed in the following sections. All calculations and parameters for each 

alternative are located in Appendix C – Pond Design Calculations. The recommended preferred alternative for 

this basin is Alt. 1 used in conjunction with the Supplemental Swale. 

5.3.5.1 Pond C-20 Alternative 1 

Pond C-20 Alt. 1 will serve as the treatment and attenuation pond for C-20. Alt. 1 is located south of Malabar 

Road at approximately station 229+06 (RT.). This pond site sits within one (1) parcel (29-36-01-00-253). The 

pond site has approximately 0.46 acres of impacts to wetlands and no impacts to floodplains. According to the 

Brevard County Soil Survey, Pond C-20 Alt. 1 consists of EauGallie Sand (#17, HSG A/D). According to LIDAR data 

obtained for this pond site, the existing ground is at approximately 23.50 feet NAVD. The geotechnical borings 
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indicate the AWSWE is at approximately elevation 21.82 feet NAVD (1.68 feet below grade). Two adjacent 

permits provided additional water table information. Permit No. 24472-1 for Madalyn Landing, on the adjacent 

parcel to the west, has a permitted control elevation at 19.62 feet NAVD and Permit No. 96870-4 for Falls of 

Palm Bay, on the adjacent parcel to the east, has a permitted control elevation at 20.12 feet NAVD. With the 

data compiled from roadway soil borings, available permits, and soil information, it was determined that Alt. 1 

will be a wet pond with the normal water/control elevation set at elevation 20.80 feet. Preliminary pond sizing 

calculations indicate that this pond requires 7.04 acres of area and an additional 0.32 acres for the inflow and 

outflow easement, for a total of 7.36 acres. The parcel on which this pond site is located outfalls to a City of 

Palm Bay canal and therefore, the pond area is not counted toward the pre-development basin area because it 

does not share the same outfall as the roadway basin. This pond will outfall to the C-20 Canal. This pond was 

identified as medium risk for groundwater contamination due to the presence of historic citrus groves. A Level II 

Impact Assessment was conducted by GEC on this site to determine whether additional remediation should be 

anticipated. GEC concluded that soils on the site do not appear to have significant impacts from arsenic, 

pesticides, or herbicides and should not require special handling during construction. This is the recommended 

preferred alternative for this basin and is recommended for use with the Supplemental Swale. 

5.3.5.2 Pond C-20 Alternative 2 

Pond C-20 Alt. 2 will serve as the treatment and attenuation pond for C-20. Alt. 2 is located south of Malabar 

Road at approximately station 240+39 (RT.). This pond site sits within one (1) parcel (29-36-01-00-250). The 

pond site has no impacts to wetlands or floodplains. According to the Brevard County Soil Survey, Pond C-10 

East Alt. 2 consists of Malabar, Holopaw, and Pineda soils (#31, HSG A/D) and EauGallie Sand (#17, HSG A/D). 

According to LIDAR data obtained for this pond site, the existing ground is at approximately 23.50 feet NAVD. 

The geotechnical borings indicate the AWSWE is at approximately elevation 20.72 feet NAVD (2.78 feet below 

grade). Two adjacent permits provided additional water table information. Permit No. 96870-4 for Falls of Palm 

Bay, on the adjacent parcel to the west, has a permitted control elevation at 20.12 feet NAVD and Permit No. 

113800-1 for Malabar Cove, on the adjacent parcel to the south, also has a permitted control elevation at 20.12 

feet NAVD. With the data compiled from roadway soil borings, available permits, and soil information, it was 

determined that Alt. 2 will be a wet pond with the normal water/control elevation set at elevation 20.25 feet. 

Preliminary pond sizing calculations indicate that this pond requires 5.04 acres of area. This pond will outfall to 

the C-20 Canal. This pond was identified as medium risk for groundwater contamination due to the presence of 

an arsenic plume, which may require remediation. The total cost of this alternative includes an estimated 

remediation cost for the potential impact to the arsenic plume, but this cost may vary greatly depending on the 

actual remediation requirements and potential need to haul soil offsite which cannot be determined at this 

stage of the Study. Consequently, this pond site alternative was determined not to be the recommended 

preferred alternative for this basin despite its lower estimated cost.   

5.3.5.3 C-20 Supplemental Swale 

The C-20 Supplemental Swale will provide supplemental treatment and attenuation for C-20. At the request of 

the City of Palm Bay, this swale will utilize remnant parcels created by the widening of Malabar Road. The swale 

will be divided into two parts that will be connected by an equalizer pipe underneath Wellsley Avenue and Tile 

Avenue. Depending on the final design, it is possible that additional swale capacity may be available in other 

remnant parcels; however, based on the current recommended preferred alternative, the other remnant parcels 
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are either too narrow or too fragmented to provide enough usable area. Calculations were performed to 

determine the treatment volume available in the swale, which was subtracted from the total treatment volume 

required for the basin, and the reduced volume was used in sizing Alternatives 1 and 2. The supplemental swale 

is located south of Malabar Road at approximately station 198+44 (RT.). This site sits within eight (8) parcels 

(please see Appendix F – Pond Alternatives Evaluation Matrix for list of parcel numbers). The site has no 

impacts to wetlands or floodplains. According to the Brevard County Soil Survey, the C-20 Supplemental Swale 

consists of Pineda sand (#47, HSG C/D) and Wabasso sand (#71, HSG C/D). According to LIDAR data obtained for 

this pond site, the existing ground is at approximately 24.00 feet NAVD. The geotechnical borings did not 

encounter groundwater within the area of the first swale, indicating that the SHWT is at least 5.0 feet below 

grade. Within the second swale, the geotechnical borings indicate the SHWT is at approximately elevation 21.20 

feet NAVD (2.80 feet below grade). One nearby permit provided additional water table information. Permit No. 

153108-1 for Circle K, located approximately 300 feet west of the first swale, has similar site conditions 

(elevation and soils) and a dry pond with bottom elevation 21.75 feet NAVD (SHWT at 19.70 feet NAVD). With 

the data compiled from roadway soil borings, available permits, and soil information, it was determined that the 

supplemental swale will have the bottom elevation set at 21.10 feet, which is 1.00 foot above the estimated 

SHWT of 20.10 feet. The available area for this supplemental swale is 1.41 acres.  

5.3.6 Basin A 
Basin A begins at station 267+50 and continues east to station 274+00, approximately 300 feet past the end of 

the project limits. The proposed begin basin limit is shifted approximately 335 feet to the east in order to reduce 

the length of Basin A, thereby keeping the total impervious area within the basin the same as the existing 

condition once the widening is completed. This basin is considered an open basin and discharges to the C-37 

Canal. This basin is located within WBID 3090 which is not impaired for nutrients. Although the ultimate outfall 

is the Indian River Lagoon which is impaired for nutrients and subject to a TMDL, nutrient loading analysis has 

not been performed for this basin because it involves the use of an existing permitted pond. There is only one 

alternative for this basin, which utilizes the existing City of Palm Bay “Pond A” that was permitted under Permit 

No. 16558-4 and modified under Permit No. 16558-5. Calculations were performed to verify that the proposed 

improvements within this basin will not increase the treatment volume for which the pond was permitted. If the 

final design of Malabar Road requires additional treatment volume, we recommend that the additional runoff be 

directed to Basin C-20, rather than modifying or expanding Pond A. This can be achieved by shifting the basin 

divide and altering the existing storm sewer system to connect to the new system that will be constructed with 

the Malabar Road improvements. All calculations and parameters for Pond A are located in Appendix C – Pond 

Design Calculations. 

Pond A is located south of Malabar Road at approximately station 273+49 (RT.). This pond site sits within two (2) 

parcels (29-36-01-00-15 and 29-36-01-00-16) which are privately owned parcels that house a 7-11 convenience 

store. The pond is located on these parcels under an agreement between the City of Palm Bay and the property 

owner(s). According to permitted information, the front of the main berm is at elevation 23.62 feet NAVD 

(converted from NGVD) and the bottom of the dry pond is at elevation 18.62 feet NAVD (converted from NGVD). 

SHWT data was not available in the permit documents. Originally, this pond was also permitted to receive 

overflow runoff from the Jiffy Mart dry pond located at the northeast corner of Malabar Road and Minton Road. 

The Jiffy Mart site has since been redeveloped to a new Cumberland Farms convenience store under Permit No. 
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150560-1, which has a new underground detention pond that discharges directly into the C-37 Canal instead of 

Pond A. As such, the area contributing to Pond A was reduced by this permit, which increased the capacity 

available in the pond.  

5.3.7  Floodplain Compensation 

One Floodplain Impact Area (FIA) has been identified within the project limits, located at the western end of the 

corridor. The FIA includes floodplains associated with low-lying lands throughout the Three Forks Conservation 

Area, as well as the C-7 and C-8 Canals. Initially, one (1) Floodplain Compensation Area (FPCA) site was 

identified. However, recent coordination with the City of Palm Bay has indicated that the site selected for Alt. 1 

is planned for new development. It was requested that a second alternative be investigated west of the C-7 

Canal utilizing a property already owned by the City (FPCA Alt. 2). Both FPCA sites are offsite scraped down areas 

that are adjacent to or within the 100-year floodplain. Compensation is provided between the estimated 

seasonal high water table (SHWT) of the pond and the 100-year floodplain elevation or the site’s existing ground 

elevation (if located within the floodplain). More information about the floodplain compensation sites is 

provided in the following sections.  

These FPCA sites have been sized as a conservative measure for right of way estimation; however, it is 

recommended that alternative approaches are considered during the design phase. One option is to develop a 

floodplain model or modify the existing C-1 Rediversion Phase 1 SWMM model with the proposed 

improvements to demonstrate no increase in the 100-year floodplain elevations associated with the 

improvements along Malabar Road. Another option is to provide floodplain compensation within the 

stormwater management pond that is selected for Basin C-7. All calculations and parameters for the FPCA sites 

are located in the Location Hydraulics Report.  

5.3.7.1  FPCA C-7 Alt. 1 

FPCA C-7 Alt. 1 is a scraped down area on the south side of Malabar Road located at station 84+17 (RT.). This site 

is located within two (2) parcels (29-36-04-25-*-1; 29-36-04-25-*-2) and is adjacent to Pond C-7 Alt. 2. This site 

compensates for roadway impacts to the 100-year floodplain associated with the Three Forks Conservation 

Area, C-7 Canal, and C-8 Canal. This floodplain is Zone AE with an established Base Flood Elevation (BFE) at 20.00 

feet. The impacts total approximately 1.41 ac-ft of floodplain volume and were calculated by using approximate 

length of encroachment and depth of excavation and fill to estimate cut and fill volumes associated with the 

Malabar Road improvements. It is anticipated that there will be no wetland impacts associated with this site. 

According to the Brevard County Soil Survey, the site consists of Pineda sand (#47, HSG C/D). The estimated 

SHWT elevation for this site is 17.00 feet. According to LIDAR data obtained for this floodplain compensation 

site, the existing ground varies from 19.00 to 20.00 feet across the site. In lower areas, it is recommended that a 

berm be added to provide compensation storage up to 20.00 feet. With the data compiled it was determined 

that FPCA C-7 Alt. 1 will be a 1.64 acre site which will provide approximately 1.41 acre-feet of compensating 

volume.  

5.3.7.2 FPCA C-7 Alt. 2 

FPCA C-7 Alt. 2 is a scraped down area on the south side of Malabar Road located at station 50+00 (RT.). This 

pond site sits within one (1) parcel (29-36-05-00-3) and is adjacent to Pond C-7 Alt. 3. This site compensates for 
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roadway impacts to the 100-year floodplain associated with the Three Forks Conservation Area, C-7 Canal, and 

C-8 Canal. This floodplain is Zone AE with an established Base Flood Elevation (BFE) at 20.00 feet. The impacts 

total approximately 1.41 ac-ft of floodplain volume and were calculated by using approximate length of 

encroachment and depth of excavation and fill to estimate cut and fill volumes associated with the Malabar 

Road improvements. Additionally, it was estimated that the berm for Pond C-7 Alt. 3 will create 0.50 ac-ft of 

floodplain impacts, for a total impact of 1.91 ac-ft. It is anticipated that there will be 0.61 acres of direct wetland 

impacts and 0.04 acres of direct impacts to other surface waters associated with this site. According to the 

Brevard County Soil Survey, the site consists of Pineda sand (#47, HSG C/D). The estimated SHWT elevation for 

this site is 16.20 feet. According to LIDAR data obtained for this floodplain compensation site, the existing 

ground is at 18.00 feet. With the data compiled it was determined that FPCA C-7 Alt. 2 will be a 1.85 acre site 

which will provide approximately 1.91 acre-feet of compensating volume.  
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6.0 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. Through 

discussions with stakeholders, it was possible to reduce the number of overall drainage basins within the study 

limits and utilize existing City owned parcels and remnant parcels created by the proposed roadway widening. 

Additional research and coordination were done to evaluate other potential opportunities such as joint-use or 

regional ponds or stormwater projects. These discussions are summarized below. 

Stakeholder Participation and Combining Drainage Basins 

Discussion of ELA opportunities occurred several times throughout the course of this study, including two 

stakeholder meetings held on August 5, 2020 and March 31, 2021 for the purpose of discussing the location and 

intent of various stormwater pond alternatives, coordinating with the MTWCD, and seeking pond site approval 

from the City of Palm Bay. During the first of these meetings, eight drainage basins were presented, with two 

pond site alternatives per basin. Ideas were presented that would allow for the combination of Basins C-8 & C-9 

and C-20 West & C-20 East, to reduce the overall number of basins to six. Additionally, the City of Palm Bay 

expressed their desire to maximize use of properties already owned by the City of Palm Bay and any remnant 

parcels that would be created by the widening of Malabar Road. These changes were incorporated into the 

eventual pond site alternatives. Furthermore, several options were developed to combine Basins C-10 West and 

C-10 East by utilizing a compensating treatment approach for C-10 West within the C-10 East Alternatives. While 

these basins are still considered to be separate basins throughout this report, the recommended preferred 

alternative utilizes one pond alternative for both basins. All pond alternatives were presented again at the 

March 31st meeting, during which all stakeholders concurred that they were acceptable.  

Summaries of both of these meetings can be found in Appendix L – Correspondence.   

Adjacent Roadway Projects 

There are several ongoing FDOT, Brevard County, and City of Palm Bay roadway projects in the area near 

Malabar Road that should be further evaluated during the Malabar Road design phase for joint-use 

opportunities. Adjacent projects include the St. Johns Heritage Parkway widening north of Malabar Road and St. 

Johns Heritage Parkway Alternatives Corridor Evaluation (initiated January 2020) south of Malabar Road. At the 

time of writing this document, there are no plans available for these projects and therefore no proposed pond 

sites to consider for joint-use. 

Save Our Indian River Lagoon (SOIRL) Project 

This project was updated in 2021 by Brevard County with the purpose of meeting water quality targets and 

improving the health of the Indian River Lagoon after years of development have caused critically high nutrient 

levels and led to algal blooms and brown tides. The project includes various nutrient removal sites and methods 

located throughout Brevard County, broken down into categories of pollutant reduction, pollutant removal, and 

lagoon restoration. A review of the project documents identified stormwater management Basin 1604 as the 

closest basin to the Malabar Road study limits, located in the area surrounding Emerson Drive and the SJHP, 



Malabar Road PD&E Study  
FM No. 437210-1-28-01 
 

 
6-2 Pond Siting Report 

 

 

approximately 2 miles to the north of Malabar Road. However, the stormwater projects identified in the SOIRL 

project are intended to reduce nutrient loads that already exist, and do not create credits or mitigation for new 

projects. As a result of the project intent and distance to this basin, it was determined that it would not be 

feasible to consider this as a regional alternative to stormwater management for Malabar Road.  

SJRWMD C-10 Reservoir Project 

On December 9, 2022, an ELA meeting was held with the SJRWMD, primarily to discuss their upcoming C-10 

Reservoir project and evaluate whether there were any potential opportunities for joint-use with this project. 

SJRWMD indicated that the C-10 project was currently being evaluated for state funding and at the time of the 

meeting, the construction timeline was unknown. The reservoir was not specifically designed for regional use 

and the reservoir sits above-ground, so any runoff taken from the adjacent road would need to be pumped. 

Additionally, while the reservoir could possibly provide treatment for Malabar Road, it would not meet the 

attenuation needs set forth by MTWCD. As a result of these various potential issues, it was determined that the 

C-10 Reservoir project would not be a feasible alternative to replace stormwater ponds for this Study. 

A summary of this meeting can be found in Appendix L – Correspondence.  

Brevard County Coordination 

Coordination with Rachel Gerena (Brevard County Public Works Engineering Manager) occurred on January 9, 

2023 to investigate if the county had any future regional studies or plans in the vicinity of the Malabar Road 

Project. The county indicated that they were not aware of any future regional projects other than the St. Johns 

Heritage Parkway Project.  

This correspondence can be found in Appendix L – Correspondence.  
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7.0 Total Pond Cost Estimate 
The total pond cost estimate for each alternative site includes construction costs of the stormwater facility, any 

costs associated with mitigation of wetland impacts, cost of potential remediation of contaminated soil (where 

applicable), and preliminary right of way cost estimates which include any administrative costs and legal fees. 

The total pond cost estimate for each alternative is available in Appendix F – Pond Alternatives Evaluation 

Matrix. The preliminary right-of-way cost estimates are a budget tool for use by the City to estimate total 

acquisition costs associated with each pond site and to budget the appropriate funds for acquisition. Right-of-

way cost estimates are not real estate appraisals and do not reflect market value.  
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8.0 Conclusions and Recommendations 
Potential ponds have been sized and located along the project limits for this PD&E study. The analysis estimates 

right-of-way needs using a volumetric analysis, which accounts for water quality treatment and water quantity 

for runoff attenuation. Please note that the estimated right-of-way areas for the ponds were based on pond 

sizes 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. Please refer to Table 8-1 for Recommended 

Preferred Stormwater Pond Requirements and Table 8-2 for Recommended Preferred FPCA Site 

Requirements. 
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Table 8-1: Recommended Preferred Stormwater Pond Requirements 

Basin 
From 

Station 
To Station 

Preferred 
Alternative 

Required 
Treatment + 
Attenuation 

(ac-ft) 

Provided 
Treatment + 
Attenuation 

(ac-ft) 

Allowable 
Discharge – 

25yr/24hr (cfs) 

Provided Max 
Discharge – 
25yr/24hr 

(cfs) 

Pond R/W 
Area (incl. 

easements) 
(ac) 

C-7 55+48 88+10 Alt. 3 2.03 4.10 13.17 5.93 3.76 

C-8 & C-9 88+10 129+48 Alt. 1 2.54 4.70 14.43 13.87 5.75 

C-10 West 129+48 142+00 Alt. 2, Opt. 1 
1.65 4.04 34.79 33.85 4.86 

C-10 East 142+00 184+00 Alt. 1 

C-20 184+00 267+50 
Alt. 1 with 

Supplemental 
Swale 

6.21 11.27 71.711 63.301 7.36 

A 267+50 274+00 Exist. A 0.50 0.50 N/A N/A 0.71 

1. Discharge calculations for Basin C-20 were performed only for Pond Alt. 1 and do not include discharge from the supplemental swale. However, discharge from the supplemental 
swale is anticipated to be minimal.  

 

Table 8-2: Recommended Preferred FPCA Site Requirements 

FIA From Station To Station Preferred Alternative 
Required Floodplain 
Compensation (ac-ft) 

Provided Floodplain 
Compensation (ac-ft) 

FPCA R/W 
Area (ac) 

C-7 55+48 89+44 Alt. 2 1.91 1.91 1.85 
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Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 1

Station Limits: From: 055+48 Roadway Length = 3262 ft

To: 088+10 R/W Width = 102 ft

EXISTING CONDITION
Roadway Area:

Impervious Area : 1.80 ac
Pervious Area: 5.84 ac

Total Roadway Areas: 7.64 ac

Pond Area: Pervious Pond Area  =  1.67 ac

Total Area: Impervious Area: 1.80 ac
Pervious Area: 5.84 ac

Pond Area: 1.67 ac
Total Area: 9.31 ac

Curve Number:
Soil Group CN Area

D 98 1.80 ac 4

D 80 3.15 ac 4

D 79 2.70 ac 4

D 80 1.67 ac 4

Total: 9.31 ac
CN  =  Total CN*Area / Total Area  = 83.2

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 2.02 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 6.96 in 5.90 in
  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

251.6

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

213.0

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

134.0

774.7

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 176.1



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 1

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station Limits: From: 055+48 Roadway Length = 3262 ft
To: 088+10 R/W Width = 102 ft

PROPOSED CONDITION

Roadway Area:
Impervious Roadway Area: 5.28 ac

Pervious Roadway Area: 2.36 ac
Total Roadway Area : 7.64 ac

Pond Area: Pervious Pond Area : 0.97 ac
Water Surface Area: 0.70 ac Wet Pond
Total Pond Area: 1.67 ac

Total Area: Impervious Area: 5.28 ac
Pervious Area: 3.33 ac

Water Surface Area: 0.70 ac
Total Area: 9.31 ac

Curve Number:
Soil Group CN Area

D 98 5.28 ac 4

D 80 2.36 ac 4

D 80 0.97 ac 4

D 100 0.70 ac 4

Total: 9.31 ac
CN  =  Total CN*Area / Total Area  = 91.7

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.90 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) =  (P - 0.2S)2 Runoff (Q) = 8.00 in 6.91 in
  (P + 0.8S)   

854.2

Proposed Pond Pervious 77.7

Proposed Ponds (Water Surface) 70.4

Impervious areas; Streets & roads 517.4

Proposed Roadway Pervious 188.7

Land Use Description CN*Area



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 1

May 6, 2021
KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING
Required Treatment Volume (TV)

Selection criteria
Permitting Agency SJRWMD
StormW.Mgmt. Wet Detention
Online/Offline Online
Impaired/OFW Yes/No
Open/Closed Basin Open

Wet Detention 1.00 in x Total Area= 0.78 ac-ft
2.50 in x Imperv. Area= 1.10 ac.-ft.

1.10 ac-ft

 

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard 

Co.
Qpre = 5.40 ac-ft 4.58 ac-ft

Qpost = 6.21 ac-ft 5.36 ac-ft

ΔQ = 0.81 ac-ft 0.78 ac-ft

Attenuation Vreq = 0.81 ac-ft

Treatment Vreq  = 

 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 1

May 6, 2021
KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 20.00
Pond Tie-In Width = 6.0 ft  @ 1:4 Normal Water Elevation = 17.00

Maximum Storage Depth (SD) = 2.50 ft with 1.0 ft freeboard Lowest EOP Elevation = 20.50

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 = 400 ft

Estimated Energy Losses = 0.2 ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Allowable Storm Sewer Tailwater EL = 19.30 ft

6' 20'

R/W Line

         1:4 1:20

Existing Ground
1:5

Pond Section (Wet)

Pond Stage / Storage Calculations

LENGTH WIDTH
20.00 1.67 ac 382.0 ft 191.0 ft
21.50 1.52 ac 370.0 ft 179.0 ft
21.00 1.28 ac 350.0 ft 159.0 ft
20.50 1.05 ac 330.0 ft 139.0 ft
19.50 0.95 ac 320.0 ft 129.0 ft
19.32 0.93 ac 318.2 ft 127.2 ft
19.30 0.93 ac 318.0 ft 127.0 ft
18.42 0.84 ac 309.2 ft 118.2 ft
17.00 0.70 ac 295.0 ft 104.0 ft
14.00 0.45 ac 265.0 ft 74.0 ft
12.00 0.39 ac 257.0 ft 66.0 ft

Required Treatment+Attenuation Vol.= 1.91 ac-ft Provided Treatment+Attenuation Vol.= 2.06 ac-ft
Required Treatment+Attenuation Stage= 19.32 ft Provided Treatment+Attenuation Stage= 19.50 ft

Estimated Treat. Vol.+Storm Sewer Att.= 1.88 ac-ft Required Treatment Vol.= 1.10 ac-ft
Estimated Storm Sewer TW EL.= 19.30 ft HGL requirements met

2.01 ac
3.17 ac

 PROPOSED POND R/W (Safety Factor of 20%) =

Begin 1:2 Slope
Pond Bottom

PROPOSED POND R/W ADJUSTED FOR MODEL

Estimated Storm Sewer TW 1.88 ac-ft
Top of Treatment Vol. 1.10 ac-ft
Normal Water Level 0.00 ac-ft

Front of Main. Berm 3.08 ac-ft
Provided Treat.Vol.+Att.Vol 2.06 ac-ft

Req'd Treat.Vol+Att. Vol 1.89 ac-ft

Pond R/W
Back of Main. Berm 4.36 ac-ft

3.66 ac-ft

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1' Freeboard



Basin C-7

Alternative 2
Pre-Development Basin Calculations

TC Calculations
Modeled Pond Calculations



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

Station Limits: From: 055+48 Roadway Length = 3262 ft

To: 088+10 R/W Width = 66 ft

EXISTING CONDITION - FOR ICPR MODEL
Roadway Area:

Impervious Area : 1.80 ac
Pervious Area: 3.15 ac

Total Roadway Areas: 4.94 ac

Total Area: Impervious Area: 1.80 ac
Pervious Area: 3.15 ac

Total Area: 4.94 ac
Curve Number:

Soil Group CN Area

D 98 1.80 ac 4

D 80 3.15 ac 4

Total: 4.94 ac
CN  =  Total CN*Area / Total Area  = 86.5

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.55 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 7.37 in 6.30 in
  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

251.6

427.7

Impervious areas; Streets & roads 

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

176.1



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 2

From: 055+48 Roadway Length = 3262 ft

To: 088+10 R/W Width = 102 ft

TIME OF CONCENTRATION - EXISTING CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 24 0.015 0.021 0.32 -- 3
Overland 22 0.24 0.021 0.32 -- 13

Ditch Flow 2236 0.24 0.0004 0.32 2.50 15
Pipe Flow 242 0.012 0.001 0.32 2.50 2

 Total: 32

TIME OF CONCENTRATION - PROPOSED CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 34.5 0.015 0.020 0.32 -- 3
Shallow 

Concentrated 
(curb)

150 0.012 0.030 0.32 3.52 1

Pipe Flow 2100 0.012 0.001 0.32 2.50 14
   
 Total: 18

Channel 
Flow: 60 x Velocity

Channel 
Flow: 60 x Velocity

Overland Flow (Sheet 
Flow): i0.4 * S0.3

Shallow Concentrated 
Flow:

Shallow Concentrated 
Flow: 60 x Velocity

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station 
Limits:

Overland Flow (Sheet 
Flow): i0.4 * S0.3

60 x Velocity



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 2 (Modeled in ICPR to meet limiting discharge criteria)

Station Limits: From: 055+48 Roadway Length = 3262 ft

To: 088+10 R/W Width = 102 ft

EXISTING CONDITION

Roadway Area:

Impervious Area : 1.80 ac

Pervious Area: 5.84 ac

Total Roadway Areas: 7.64 ac

Pond Area: Pervious Pond Area  =  2.85 ac

Total Area: Impervious Area: 1.80 ac

Pervious Area: 5.84 ac

Pond Area: 2.85 ac

Total Area: 10.49 ac

Curve Number:

Soil Group CN Area

5 D 98 1.80 ac 4

3 D 80 3.15 ac 4

# D 79 2.70 ac 4

# D 79 2.85 ac 4

Total: 10.49 ac

CN  =  Total CN*Area / Total Area  = 82.6

Denotes Pond Area

Runoff:
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard Co.

Soil Capacity (S) = 1000 - 10 = 2.11 in Precipitation (P) = 9.00 in 7.90 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 6.88 in 5.83 in

  (P + 0.8S)   

June 22, 2023

KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 176.1

Open Space (lawns, parks, golf courses, cemeteries, etc.) Good 

condition (grass cover > 75%)
251.6

Woods; Fair condition (Woods grazed but not burned, and with 

some forest litter) 
213.0

Woods; Fair condition (Woods grazed but not burned, and with 

some forest litter) 
225.5

866.2



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 2 (Modeled in ICPR to meet limiting discharge criteria)

June 22, 2023

KIT-009-01

Malabar Road PD&E

Station Limits: From: 055+48 Roadway Length = 3262 ft

To: 088+10 R/W Width = 102 ft

PROPOSED CONDITION

Roadway Area:

Impervious Roadway Area: 5.28 ac

Pervious Roadway Area: 2.36 ac

Total Roadway Area : 7.64 ac

Pond Area: Pervious Pond Area : 1.30 ac

Water Surface Area: 1.55 ac Wet Pond

Total Pond Area: 2.85 ac

Total Area: Impervious Area: 5.28 ac

Pervious Area: 3.66 ac

Water Surface Area: 1.55 ac

Total Area: 10.49 ac

Curve Number:

Soil Group CN Area

5 D 98 5.28 ac 4

# D 80 2.36 ac 4

# D 80 1.30 ac 4

# D 100 1.55 ac 4

Total: 10.49 ac

CN  =  Total CN*Area / Total Area  = 92.0

Denotes Pond Area

Runoff:
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.87 in Precipitation (P) = 9.00 in 7.90 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 8.04 in 6.95 in

  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 517.4

Proposed Roadway Pervious 188.7

Proposed Pond Pervious 104.2

Proposed Ponds (Water Surface) 155.2

965.4



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 2 (Modeled in ICPR to meet limiting discharge criteria)

June 22, 2023

KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING

Required Treatment Volume (TV)

Selection criteria

1 Permitting Agency SJRWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

3 Impaired/OFW Yes/No

1 Open/Closed Basin Open

Wet Detention 1.00 in x Total Area= 0.87 ac-ft

2.50 in x Imperv. Area= 1.10 ac.-ft.

1.10 ac-ft

 

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard 

Co.

Qpre = 6.02 ac-ft 5.10 ac-ft

Qpost = 7.03 ac-ft 6.07 ac-ft

ΔQ = 1.01 ac-ft 0.98 ac-ft

Attenuation Vreq = 1.01 ac-ft

Treatment Vreq  = 

 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 2 (Modeled in ICPR to meet limiting discharge criteria)

June 22, 2023

KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 20.00

Pond Tie-In Width = 6.0 ft  @ 1:4 Normal Water Elevation = 17.00

Maximum Storage Depth (SD) = 2.50 ft with 1.0 ft freeboard Lowest EOP Elevation = 20.50

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 = 400 ft

Estimated Energy Losses = 0.2 ft

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

Allowable Storm Sewer Tailwater EL = 19.30 ft

6' 20'

R/W Line

         1:4 1:20

Existing Ground

1:5

Pond Section (Wet)

Pond Stage / Storage Calculations

LENGTH WIDTH

20.00 2.85 ac 480.0 ft 259.0 ft

21.50 2.65 ac 468.0 ft 247.0 ft

21.00 2.33 ac 448.0 ft 227.0 ft

20.50 2.03 ac 428.0 ft 207.0 ft

19.50 1.89 ac 418.0 ft 197.0 ft

18.27 1.72 ac 405.7 ft 184.7 ft

17.69 1.64 ac 399.9 ft 178.9 ft

17.00 1.55 ac 393.0 ft 172.0 ft

14.00 1.18 ac 363.0 ft 142.0 ft

12.00 1.09 ac 355.0 ft 134.0 ft

Required Treatment+Attenuation Vol.= 2.11 ac-ft Provided Treatment+Attenuation Vol.= 4.30 ac-ft

Provided Treatment+Attenuation Stage= 19.50 ft

Estimated Treat. Vol.+Storm Sewer Att.= 2.08 ac-ft Required Treatment Vol.= 1.10 ac-ft

Estimated Storm Sewer TW EL.= 18.27 ft HGL requirements met

3.42 ac

58%

7.37 ac-ft

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Front of Main. Berm 6.27 ac-ft

Provided Treat.Vol.+Att.Vol 4.30 ac-ft

Pond R/W

Back of Main. Berm 8.61 ac-ft

Estimated Storm Sewer TW 2.08 ac-ft

Top of Treatment Vol. 1.10 ac-ft

Normal Water Level 0.00 ac-ft

 PROPOSED POND R/W (Safety Factor of 20%) =

ADJUSTED POND MODEL SAFETY FACTOR =

Begin 1:2 Slope

Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1' Freeboard



Basin C-7

Alternative 3
(Preferred)

Pre-Development Basin Calculations
TC Calculations

Modeled Pond Calculations



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

Station Limits: From: 055+48 Roadway Length = 3262 ft

To: 088+10 R/W Width = 66 ft

EXISTING CONDITION - FOR ICPR MODEL
Roadway Area:

Impervious Area : 1.80 ac
Pervious Area: 3.15 ac

Total Roadway Areas: 4.94 ac

Total Area: Impervious Area: 1.80 ac
Pervious Area: 3.15 ac

Total Area: 4.94 ac
Curve Number:

Soil Group CN Area

D 98 1.80 ac 4

D 80 3.15 ac 4

Total: 4.94 ac
CN  =  Total CN*Area / Total Area  = 86.5

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.55 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 7.37 in 6.30 in
  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

251.6

427.7

Impervious areas; Streets & roads 

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

176.1



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 3

From: 055+48 Roadway Length = 3262 ft

To: 088+10 R/W Width = 102 ft

TIME OF CONCENTRATION - EXISTING CONDITION

To =  0.93 * L
0.6

 * n
0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch

-  Vunpaved = 16.1345 x (S)^0.5

-  Vpaved = 20.3282 x (S)^0.5

-  Vpipe  = 2.5 fps (Minimum Flowing Full)

-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r
2/3

 S
1/2     

(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       

(ft/ft)

Rainfall 

(iterative)  

(in/hr)

Velocity      

(ft/sec)

Time            

(min)

0 Overland 24 0.015 0.021 0.32 -- 3

0 Overland 22 0.24 0.021 0.32 -- 13

3 Ditch Flow 2236 0.24 0.0004 0.32 2.50 15

3 Pipe Flow 242 0.012 0.001 0.32 2.50 2

6  Total: 32

TIME OF CONCENTRATION - PROPOSED CONDITION

To =  0.93 * L
0.6

 * n
0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch

-  Vunpaved = 16.1345 x (S)^0.5

-  Vpaved = 20.3282 x (S)^0.5

-  Vpipe  = 2.5 fps (Minimum Flowing Full)

-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r
2/3

 S
1/2     

(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       

(ft/ft)

Rainfall 

(iterative)  

(in/hr)

Velocity      

(ft/sec)

Time            

(min)

0 Overland 34.5 0.015 0.020 0.32 -- 3

5

Shallow 

Concentrated 

(curb)

150 0.012 0.030 0.32 3.52 1

3 Pipe Flow 3900 0.012 0.001 0.32 2.50 26

6    

6  Total: 30

June 22, 2023

KIT-009-01

Malabar Road PD&E

Station 

Limits:

Overland Flow (Sheet 

Flow): i
0.4

 * S
0.3

60 x Velocity

Shallow Concentrated 

Flow: 60 x Velocity

Channel 

Flow: 60 x Velocity

Overland Flow (Sheet 

Flow): i
0.4

 * S
0.3

Shallow Concentrated 

Flow:

Channel 

Flow: 60 x Velocity



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 3 (Modeled in ICPR to meet limiting discharge criteria)

Station Limits: From: 055+48 Roadway Length = 3262 ft

To: 088+10 R/W Width = 102 ft

EXISTING CONDITION

Roadway Area:

Impervious Area : 1.80 ac

Pervious Area: 5.84 ac

Total Roadway Areas: 7.64 ac

Pond Area: Pervious Pond Area  =  2.71 ac

Total Area: Impervious Area: 1.80 ac

Pervious Area: 5.84 ac

Pond Area: 2.71 ac

Total Area: 10.35 ac

Curve Number:

Soil Group CN Area

5 D 98 1.80 ac 4

3 D 80 3.15 ac 4

# D 79 2.70 ac 4

3 D 80 2.71 ac 4

Total: 10.35 ac

CN  =  Total CN*Area / Total Area  = 82.9

Denotes Pond Area

Runoff:
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard Co.

Soil Capacity (S) = 1000 - 10 = 2.07 in Precipitation (P) = 9.00 in 7.90 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 6.92 in 5.87 in

  (P + 0.8S)   

857.4

Open Space (lawns, parks, golf courses, cemeteries, etc.) Good 

condition (grass cover > 75%)
251.6

Woods; Fair condition (Woods grazed but not burned, and with 

some forest litter) 
213.0

Open Space (lawns, parks, golf courses, cemeteries, etc.) Good 

condition (grass cover > 75%)
216.7

June 30, 2023

KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 176.1



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 3 (Modeled in ICPR to meet limiting discharge criteria)

June 30, 2023

KIT-009-01

Malabar Road PD&E

Station Limits: From: 055+48 Roadway Length = 3262 ft

To: 088+10 R/W Width = 102 ft

PROPOSED CONDITION

Roadway Area:

Impervious Roadway Area: 5.28 ac

Pervious Roadway Area: 2.36 ac

Total Roadway Area : 7.64 ac

Pond Area: Pervious Pond Area : 1.42 ac

Water Surface Area: 1.29 ac Wet Pond

Total Pond Area: 2.71 ac

Total Area: Impervious Area: 5.28 ac

Pervious Area: 3.78 ac

Water Surface Area: 1.29 ac

Total Area: 10.35 ac

Curve Number:

Soil Group CN Area

5 D 98 5.28 ac 4

# D 80 2.36 ac 4

# D 80 1.42 ac 4

# D 100 1.29 ac 4

Total: 10.35 ac

CN  =  Total CN*Area / Total Area  = 91.7

Denotes Pond Area

Runoff:
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.91 in Precipitation (P) = 9.00 in 7.90 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 8.00 in 6.91 in

  (P + 0.8S)   

Proposed Ponds (Water Surface) 129.2

948.6

Impervious areas; Streets & roads 517.4

Proposed Roadway Pervious 188.7

Proposed Pond Pervious 113.3

Land Use Description CN*Area



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 3 (Modeled in ICPR to meet limiting discharge criteria)

June 30, 2023

KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING

Required Treatment Volume (TV)

Selection criteria

1 Permitting Agency SJRWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

3 Impaired/OFW Yes/No

1 Open/Closed Basin Open

Wet Detention 1.00 in x Total Area= 0.86 ac-ft

2.50 in x Imperv. Area= 1.10 ac.-ft.

1.10 ac-ft

 

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard 

Co.

Qpre = 5.97 ac-ft 5.06 ac-ft

Qpost = 6.89 ac-ft 5.96 ac-ft

ΔQ = 0.93 ac-ft 0.90 ac-ft

Attenuation Vreq = 0.93 ac-ft

 

Treatment Vreq  = 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 3 (Modeled in ICPR to meet limiting discharge criteria)

June 30, 2023

KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 18.00

Pond Tie-In Width = 12.0 ft  @ 1:4 Normal Water Elevation = 16.20

Maximum Storage Depth (SD) = 2.80 ft with 1.0 ft freeboard Lowest EOP Elevation = 19.50

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 = 400 ft

Estimated Energy Losses = 0.2 ft

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

Allowable Storm Sewer Tailwater EL = 18.30 ft

12' 20'

R/W Line

         1:4 1:20

Existing Ground

1:5

Pond Section (Wet)

Pond Stage / Storage Calculations

LENGTH WIDTH

18.00 2.71 ac 437.0 ft 270.0 ft

21.00 2.33 ac 413.0 ft 246.0 ft

20.50 2.04 ac 393.0 ft 226.0 ft

20.00 1.76 ac 373.0 ft 206.0 ft

19.00 1.63 ac 363.0 ft 196.0 ft

17.85 1.49 ac 351.5 ft 184.5 ft

17.25 1.42 ac 345.5 ft 178.5 ft

16.20 1.29 ac 335.0 ft 168.0 ft

13.20 0.97 ac 305.0 ft 138.0 ft

1.00 0.52 ac 256.2 ft 89.2 ft

Required Treatment+Attenuation Vol.= 2.03 ac-ft Provided Treatment+Attenuation Vol.= 4.10 ac-ft

Provided Treatment+Attenuation Stage= 19.00 ft

Estimated Treat. Vol.+Storm Sewer Att.= 2.00 ac-ft Required Treatment Vol.= 1.10 ac-ft

Estimated Storm Sewer TW EL.= 17.85 ft HGL requirements met

3.25 ac

39%

Begin 1:2 Slope

Pond Bottom

Top of Treatment Vol. 1.42 ac-ft

Normal Water Level 0.00 ac-ft

 PROPOSED POND R/W (Safety Factor of 20%) =

ADJUSTED POND MODEL SAFETY FACTOR =

Front of Main. Berm 5.81 ac-ft

Provided Treat.Vol.+Att.Vol 4.10 ac-ft

Estimated Storm Sewer TW 2.29 ac-ft

Pond R/W

Back of Main. Berm 7.85 ac-ft

6.76 ac-ft

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1' Freeboard



Basin C-8 & C-9

Alternative 1
(Preferred)

Pre-Development Basin Calculations
TC Calculations

Modeled Pond Calculations



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 & C-9 Combined

Station Limits: From: 088+10 Roadway Length = 4138 ft

To: 129+48 R/W Width = 66 ft

EXISTING CONDITION - FOR ICPR MODEL
Roadway Area:

Impervious Area : 2.28 ac
Pervious Area: 3.99 ac

Total Roadway Areas: 6.27 ac

Total Area: Impervious Area: 2.28 ac
Pervious Area: 3.99 ac

Total Area: 6.27 ac
Curve Number:

Soil Group CN Area

D 98 2.28 ac 4

D 80 3.99 ac 4

Total: 6.27 ac
CN  =  Total CN*Area / Total Area  = 86.5

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.55 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 7.37 in 6.30 in
  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

319.2

542.6

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 223.4



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 & C-9

POND NAME : C-8 & C-9 Alt. 1

From: 088+10 Roadway Length = 4138 ft

To: 129+48 R/W Width = 102 ft

TIME OF CONCENTRATION - EXISTING CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 54 0.015 0.009 0.32 -- 5
Overland 54 0.24 0.009 0.32 -- 28

Ditch Flow 1180 0.24 0.0013 0.32 2.50 8
Pipe Flow 95 0.012 0.001 0.32 2.50 1

 Total: 42

TIME OF CONCENTRATION - PROPOSED CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 33 0.015 0.020 0.32 -- 3
Shallow 

Concentrated 
(curb)

150 0.012 0.030 0.32 3.52 1

Pipe Flow 3370 0.012 0.001 0.32 2.50 22
   
 Total: 26

Channel 
Flow: 60 x Velocity

Shallow Concentrated 
Flow: 60 x Velocity

Channel 
Flow: 60 x Velocity

Overland Flow (Sheet 
Flow): i0.4 * S0.3

Shallow Concentrated 
Flow: 60 x Velocity

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station 
Limits:

Overland Flow (Sheet 
Flow): i0.4 * S0.3



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 & C-9 Combined

POND NAME : C-8 & C-9 Alt. 1 (Modeled in ICPR to meet limiting discharge criteria)

Station Limits: From: 088+10 Roadway Length = 4138 ft

To: 129+48 R/W Width = 102 ft

EXISTING CONDITION

Roadway Area:

Impervious Area : 2.28 ac

Pervious Area: 7.41 ac

Total Roadway Areas: 9.69 ac

Pond Area: Pervious Pond Area  =  2.88 ac

Total Area: Impervious Area: 2.28 ac

Pervious Area: 7.41 ac

Pond Area: 2.88 ac

Total Area: 12.57 ac

Curve Number:

Soil Group CN Area

5 D 98 2.28 ac 4

3 D 80 3.99 ac 4

# D 79 3.42 ac 4

# D 79 2.88 ac 4

Total: 12.57 ac

CN  =  Total CN*Area / Total Area  = 82.8

Denotes Pond Area

Runoff:
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard Co.

Soil Capacity (S) = 1000 - 10 = 2.08 in Precipitation (P) = 9.00 in 7.90 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 6.91 in 5.85 in

  (P + 0.8S)   

June 22, 2023

KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 223.4

Open Space (lawns, parks, golf courses, cemeteries, etc.) Good 

condition (grass cover > 75%)
319.2

Woods; Fair condition (Woods grazed but not burned, and with 

some forest litter) 
270.2

Woods; Fair condition (Woods grazed but not burned, and with 

some forest litter) 
227.4

1040.2



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 & C-9 Combined

POND NAME : C-8 & C-9 Alt. 1 (Modeled in ICPR to meet limiting discharge criteria)

June 22, 2023

KIT-009-01

Malabar Road PD&E

Station Limits: From: 088+10 Roadway Length = 4138 ft

To: 129+48 R/W Width = 102 ft

PROPOSED CONDITION

Roadway Area:

Impervious Roadway Area: 6.70 ac

Pervious Roadway Area: 2.99 ac

Total Roadway Area : 9.69 ac

Pond Area: Pervious Pond Area : 1.53 ac

Water Surface Area: 1.35 ac Wet Pond

Total Pond Area: 2.88 ac

Total Area: Impervious Area: 6.70 ac

Pervious Area: 4.52 ac

Water Surface Area: 1.35 ac

Total Area: 12.57 ac

Curve Number:

Soil Group CN Area

5 D 98 6.70 ac 4

# D 80 2.99 ac 4

# D 80 1.53 ac 4

# D 100 1.35 ac 4

Total: 12.57 ac

CN  =  Total CN*Area / Total Area  = 91.7

Denotes Pond Area

Runoff:
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.90 in Precipitation (P) = 9.00 in 7.90 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 8.00 in 6.91 in

  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 656.3

Proposed Roadway Pervious 239.4

Proposed Pond Pervious 122.4

Proposed Ponds (Water Surface) 134.9

1153.0



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 & C-9 Combined

POND NAME : C-8 & C-9 Alt. 1 (Modeled in ICPR to meet limiting discharge criteria)

June 22, 2023

KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING

Required Treatment Volume (TV)

Selection criteria

1 Permitting Agency SJRWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

3 Impaired/OFW Yes/No

1 Open/Closed Basin Open

Wet Detention 1.00 in x Total Area= 1.05 ac-ft

2.50 in x Imperv. Area= 1.40 ac.-ft.

1.40 ac-ft

 

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard 

Co.

Qpre = 7.23 ac-ft 6.13 ac-ft

Qpost = 8.38 ac-ft 7.24 ac-ft

ΔQ = 1.15 ac-ft 1.11 ac-ft

Attenuation Vreq = 1.15 ac-ft

Treatment Vreq  = 

 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 & C-9 Combined

POND NAME : C-8 & C-9 Alt. 1 (Modeled in ICPR to meet limiting discharge criteria)

June 22, 2023

KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 20.00

Pond Tie-In Width = 8.0 ft  @ 1:4 Normal Water Elevation = 17.00

Maximum Storage Depth (SD) = 3.00 ft with 1.0 ft freeboard Lowest EOP Elevation = 20.50

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 = 1600 ft

Estimated Energy Losses = 0.8 ft

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

Allowable Storm Sewer Tailwater EL = 18.70 ft

8' 20'

R/W Line

         1:4 1:20

Existing Ground

1:5

Pond Section (Wet)

Pond Stage / Storage Calculations

LENGTH WIDTH

20.00 2.88 ac 570.0 ft 220.0 ft

22.00 2.59 ac 554.0 ft 204.0 ft

21.50 2.26 ac 534.0 ft 184.0 ft

21.00 1.94 ac 514.0 ft 164.0 ft

20.00 1.78 ac 504.0 ft 154.0 ft

18.70 1.59 ac 491.0 ft 141.0 ft

17.99 1.49 ac 483.9 ft 133.9 ft

17.00 1.35 ac 474.0 ft 124.0 ft

14.00 0.96 ac 444.0 ft 94.0 ft

12.00 0.86 ac 436.0 ft 86.0 ft

Required Treatment+Attenuation Vol.= 2.54 ac-ft Provided Treatment+Attenuation Vol.= 4.70 ac-ft

Provided Treatment+Attenuation Stage= 20.00 ft

Estimated Treat. Vol.+Storm Sewer Att.= 2.50 ac-ft Required Treatment Vol.= 1.40 ac-ft

Estimated Storm Sewer TW EL.= 18.70 ft HGL requirements met

3.45 ac

0%

7.62 ac-ft

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Front of Main. Berm 6.57 ac-ft

Provided Treat.Vol.+Att.Vol 4.70 ac-ft

Pond R/W

Back of Main. Berm 8.83 ac-ft

Estimated Storm Sewer TW 2.50 ac-ft

Top of Treatment Vol. 1.40 ac-ft

Normal Water Level 0.00 ac-ft

 PROPOSED POND R/W (Safety Factor of 20%) =

ADJUSTED POND MODEL SAFETY FACTOR =

Begin 1:2 Slope

Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1' Freeboard



Basin C-8 & C-9

Alternative 2



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 & C-9

POND NAME : C-8 & C-9 Alt. 2

Station Limits: From: 088+10 Roadway Length = 4138 ft

To: 129+48 R/W Width = 102 ft

EXISTING CONDITION
Roadway Area:

Impervious Area : 2.28 ac
Pervious Area: 7.41 ac

Total Roadway Areas: 9.69 ac

Pond Area: Pervious Pond Area  =  2.61 ac

Total Area: Impervious Area: 2.28 ac
Pervious Area: 7.41 ac

Pond Area: 2.61 ac
Total Area: 12.30 ac

Curve Number:
Soil Group CN Area

D 98 2.28 ac 4

D 80 3.99 ac 4

D 79 3.42 ac 4

D 79 2.61 ac 4

Total: 12.30 ac
CN  =  Total CN*Area / Total Area  = 82.8

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 2.07 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 6.92 in 5.86 in
  (P + 0.8S)   

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 223.4

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

319.2

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

270.2

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

206.3

1019.1



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 & C-9

POND NAME : C-8 & C-9 Alt. 2

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station Limits: From: 088+10 Roadway Length = 4138 ft
To: 129+48 R/W Width = 102 ft

PROPOSED CONDITION

Roadway Area:
Impervious Roadway Area: 6.70 ac

Pervious Roadway Area: 2.99 ac
Total Roadway Area : 9.69 ac

Pond Area: Pervious Pond Area : 1.29 ac
Water Surface Area: 1.32 ac Wet Pond
Total Pond Area: 2.61 ac

Total Area: Impervious Area: 6.70 ac
Pervious Area: 4.28 ac

Water Surface Area: 1.32 ac
Total Area: 12.30 ac

Curve Number:
Soil Group CN Area

D 98 6.70 ac 4

D 80 2.99 ac 4

D 80 1.29 ac 4

D 100 1.32 ac 4

Total: 12.30 ac
CN  =  Total CN*Area / Total Area  = 91.9

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.88 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) =  (P - 0.2S)2 Runoff (Q) = 8.03 in 6.94 in
  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 656.3

Proposed Roadway Pervious 239.4

Proposed Pond Pervious 103.4

Proposed Ponds (Water Surface) 131.9

1131.0



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 & C-9

POND NAME : C-8 & C-9 Alt. 2

May 6, 2021
KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING
Required Treatment Volume (TV)

Selection criteria
Permitting Agency SJRWMD
StormW.Mgmt. Wet Detention
Online/Offline Online
Impaired/OFW Yes/No
Open/Closed Basin Open

Wet Detention 1.00 in x Total Area= 1.03 ac-ft
2.50 in x Imperv. Area= 1.40 ac.-ft.

1.40 ac-ft

 

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard 

Co.
Qpre = 7.09 ac-ft 6.01 ac-ft

Qpost = 8.23 ac-ft 7.11 ac-ft

ΔQ = 1.14 ac-ft 1.10 ac-ft

Attenuation Vreq = 1.14 ac-ft

Treatment Vreq  = 

 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 & C-9

POND NAME : C-8 & C-9 Alt. 2

May 6, 2021
KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 20.00
Pond Tie-In Width = 8.0 ft  @ 1:4 Normal Water Elevation = 17.60

Maximum Storage Depth (SD) = 2.40 ft with 1.0 ft freeboard Lowest EOP Elevation = 21.00

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 = 1300 ft

Estimated Energy Losses = 0.7 ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Allowable Storm Sewer Tailwater EL = 19.35 ft

8' 20'

R/W Line

         1:4 1:20

Existing Ground
1:5

Pond Section (Wet)

Pond Stage / Storage Calculations

LENGTH WIDTH
20.00 2.61 ac 477.0 ft 238.5 ft
22.00 2.35 ac 461.0 ft 222.5 ft
21.50 2.05 ac 441.0 ft 202.5 ft
21.00 1.76 ac 421.0 ft 182.5 ft
20.00 1.63 ac 411.0 ft 172.5 ft
19.37 1.54 ac 404.7 ft 166.2 ft
19.35 1.54 ac 404.5 ft 166.0 ft
18.62 1.45 ac 397.2 ft 158.7 ft
17.60 1.32 ac 387.0 ft 148.5 ft
14.60 0.97 ac 357.0 ft 118.5 ft
12.60 0.89 ac 349.0 ft 110.5 ft

Required Treatment+Attenuation Vol.= 2.53 ac-ft Provided Treatment+Attenuation Vol.= 3.54 ac-ft
Required Treatment+Attenuation Stage= 19.37 ft Provided Treatment+Attenuation Stage= 20.00 ft

Estimated Treat. Vol.+Storm Sewer Att.= 2.50 ac-ft Required Treatment Vol.= 1.40 ac-ft
Estimated Storm Sewer TW EL.= 19.35 ft HGL requirements met

3.13 ac
3.13 ac

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W
Back of Main. Berm 7.30 ac-ft

6.19 ac-ft
Front of Main. Berm 5.24 ac-ft

Provided Treat.Vol.+Att.Vol 3.54 ac-ft
Req'd Treat.Vol+Att. Vol 2.53 ac-ft

Estimated Storm Sewer TW 2.50 ac-ft
Top of Treatment Vol. 1.41 ac-ft
Normal Water Level 0.00 ac-ft

 PROPOSED POND R/W (Safety Factor of 20%) =
PROPOSED POND R/W ADJUSTED FOR MODEL

Begin 1:2 Slope
Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1' Freeboard



Basin C-10 West

Alternative 1
Pre-Development Basin Calculations

TC Calculations
Modeled Pond Calculations



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 West

Station Limits: From: 129+48 Roadway Length = 1252 ft

To: 142+00 R/W Width = 66 ft

EXISTING CONDITION - FOR ICPR MODEL
Roadway Area:

Impervious Area : 0.69 ac
Pervious Area: 1.21 ac

Total Roadway Areas: 1.90 ac

Total Area: Impervious Area: 0.69 ac
Pervious Area: 1.21 ac

Total Area: 1.90 ac
Curve Number:

Soil Group CN Area

D 98 0.69 ac 4

D 80 1.21 ac 4

Total: 1.90 ac
CN  =  Total CN*Area / Total Area  = 86.5

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.55 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 7.37 in 6.30 in
  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

96.6

164.2

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 67.6



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 West

POND NAME : C-10 West Alt. 1

From: 129+48 Roadway Length = 1252 ft

To: 142+00 R/W Width = 102 ft

TIME OF CONCENTRATION - EXISTING CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 58 0.015 0.017 0.32 -- 5
Overland 82 0.24 0.012 0.32 -- 33

Ditch Flow 2200 0.24 0.0009 0.32 2.50 15
Pipe Flow 190 0.012 0.001 0.32 2.50 1

 Total: 54

TIME OF CONCENTRATION - PROPOSED CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 33 0.015 0.020 0.32 -- 3
Shallow 

Concentrated 
(curb)

150 0.012 0.030 0.32 3.52 1

Pipe Flow 1970 0.012 0.001 0.32 2.50 13
   
 Total: 17

Channel 
Flow: 60 x Velocity

Shallow Concentrated 
Flow: 60 x Velocity

Channel 
Flow: 60 x Velocity

Overland Flow (Sheet 
Flow): i0.4 * S0.3

Shallow Concentrated 
Flow: 60 x Velocity

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station 
Limits:

Overland Flow (Sheet 
Flow): i0.4 * S0.3



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 West

POND NAME : C-10 West Alt. 1 (Modeled in ICPR to meet limiting discharge criteria)

Station Limits: From: 129+48 Roadway Length = 1252 ft

To: 142+00 R/W Width = 102 ft

EXISTING CONDITION
Roadway Area:

Impervious Area : 0.69 ac
Pervious Area: 2.24 ac

Total Roadway Areas: 2.93 ac

Pond Area: Pervious Pond Area  =  1.09 ac

Total Area: Impervious Area: 0.69 ac
Pervious Area: 1.90 ac

Pond Area: 1.09 ac
Total Area: 3.68 ac

Curve Number:
Soil Group CN Area

D 98 0.69 ac 4

D 80 1.21 ac 4

D 84 1.03 ac 4

D 79 1.09 ac 4

Total: 4.02 ac
CN  =  Total CN*Area / Total Area  = 83.8

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.93 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 7.04 in 5.98 in
  (P + 0.8S)   

337.1

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

96.6

Open Space (lawns, parks, golf courses, cemeteries, etc.) Fair 
condition (grass cover 50% to 75%)

86.9

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

86.0

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 67.6



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station Limits: From: 129+48 Roadway Length = 1252 ft
To: 142+00 R/W Width = 102 ft

PROPOSED CONDITION

Roadway Area:
Impervious Roadway Area: 2.03 ac

Pervious Roadway Area: 0.91 ac
Total Roadway Area : 2.93 ac

Pond Area: Pervious Pond Area : 1.09 ac Dry Pond
Water Surface Area: 0.00 ac
Total Pond Area: 1.09 ac

Total Area: Impervious Area: 2.03 ac
Pervious Area: 1.99 ac

Water Surface Area: 0.00 ac
Total Area: 4.02 ac

Curve Number:
Soil Group CN Area

D 98 2.03 ac 4

D 80 0.91 ac 4

D 80 1.09 ac 4

D 100 0.00 ac 4

Total: 4.02 ac
CN  =  Total CN*Area / Total Area  = 89.1

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.23 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) =  (P - 0.2S)2 Runoff (Q) = 7.04 in 5.98 in
  (P + 0.8S)   

Proposed Ponds (Water Surface) 0.0

358.1

Impervious areas; Streets & roads 198.6

Proposed Roadway Pervious 72.4

Proposed Pond Pervious 87.1

Land Use Description CN*Area



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING
Required Treatment Volume (TV)

Selection criteria
Permitting Agency SJRWMD
StormW.Mgmt. Dry Retention
Online/Offline Online
Impaired/OFW Yes/No
Open/Closed Basin Open

Dry Retention 1.50 in x Impervious Areas = 0.25 ac-ft *1.50 in per City of Palm Bay
0.50 in x Total Basin Area = 0.12 ac-ft

0.25 ac-ft

0.38 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard 

Co.
Qpre = 2.16 ac-ft 1.83 ac-ft

Qpost = 2.36 ac-ft 2.00 ac-ft

ΔQ = 0.20 ac-ft 0.17 ac-ft

Attenuation Vreq = 0.20 ac-ft

Treatment Vreq = 0.5 x Total Basin Area + Greater Volume of the Above  = 

Treatment Vreq  = 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 22.00
Pond Tie-In Width = 6.0 ft  @ 1:4 Normal Water Elevation = 15.00

Maximum Storage Depth (SD) = 4.50 ft with 1.0 ft freeboard Lowest EOP Elevation = 22.00

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 = 1400 ft

Estimated Energy Losses = 0.7 ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Allowable Storm Sewer Tailwater EL = 20.30 ft

6' 20'

R/W Line

         1:4 1:20

Existing Ground
1:5

Pond Section (Dry)

Pond Stage / Storage Calculations

LENGTH WIDTH
22.00 1.09 ac 308.0 ft 154.0 ft
23.50 0.96 ac 296.0 ft 142.0 ft
23.00 0.77 ac 276.0 ft 122.0 ft
22.50 0.60 ac 256.0 ft 102.0 ft
21.50 0.52 ac 246.0 ft 92.0 ft
17.70 0.26 ac 208.0 ft 54.0 ft
17.00 0.22 ac 201.0 ft 47.0 ft

Required Treatment OR Attenuation Vol.= 0.38 ac-ft Provided Treatment OR Attenuation Vol.= 1.66 ac-ft
Provided Treatment OR Attenuation Stage= 21.50 ft

Estimated Treat. Vol.+Storm Sewer Att.= 0.17 ac-ft Required Treatment Vol.= 0.38 ac-ft
Estimated Storm Sewer TW EL.= 17.70 ft Required Attenuation Vol.= 0.20 ac-ft

1.31 ac
79%

HGL 
requirements 
met

 PROPOSED POND R/W (Safety Factor of 20%) =
ADJUSTED POND MODEL SAFETY FACTOR =

Estimated Storm Sewer TW 0.17 ac-ft
Pond Bottom 0.00 ac-ft

Front of Main. Berm 2.24 ac-ft
Provided Treat. Vol. OR Att. Vol. 1.66 ac-ft

Pond R/W
Back of Main. Berm 3.02 ac-ft

2.59 ac-ft

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Back of Main. 
Berm

Front of Main. Berm

1' Freeboard

SHWT

Attenuation Vol. or
Treatment Vol. (whichever 
is greater)

2' Minimum



Basin C-10 West

Alternative 2, Option 1
Utilize Additional Swale Capacity in C-10 East Alternative 1

(Preferred)
Pre-Development Basin Calculations

TC Calculations
Modeled Pond Calculations



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East with C-10 West

Station Limits: From: 129+48 Roadway Length = 5452 ft

To: 184+00 R/W Width = 66 ft

EXISTING CONDITION - FOR ICPR MODEL
Roadway Area:

Impervious Area : 3.00 ac
Pervious Area: 5.26 ac

Total Roadway Areas: 8.26 ac

Total Area: Impervious Area: 3.00 ac
Pervious Area: 5.26 ac

Total Area: 8.26 ac
Curve Number:

Soil Group CN Area

D 98 3.00 ac 4

D 80 5.26 ac 4

Total: 8.26 ac
CN  =  Total CN*Area / Total Area  = 86.5

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.55 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 7.37 in 6.30 in
  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

420.5

714.9

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 294.4



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East

POND NAME : C-10 East Alt. 1

From: 142+00 Roadway Length = 4200 ft

To: 184+00 R/W Width = 105 ft

TIME OF CONCENTRATION - EXISTING CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 40 0.015 0.017 0.32 -- 4
Overland 0.24 0.012 0.32 -- 0

Ditch Flow 1000 0.24 0.0010 0.32 2.50 7
Pipe Flow 77 0.012 0.001 0.32 2.50 1

 Total: 11

TIME OF CONCENTRATION - PROPOSED CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 33 0.015 0.020 0.32 -- 3
Shallow 

Concentrated 
(curb)

150 0.012 0.030 0.32 3.52 1

Pipe Flow 1460 0.012 0.001 0.32 2.50 10
   
 Total: 14

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station 
Limits:

Overland Flow (Sheet 
Flow): i0.4 * S0.3

Shallow Concentrated 
Flow: 60 x Velocity

Channel 
Flow: 60 x Velocity

Overland Flow (Sheet 
Flow): i0.4 * S0.3

Channel 
Flow: 60 x Velocity

Shallow Concentrated 
Flow: 60 x Velocity



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East

POND NAME : C-10 East Alt. 1 (Modeled in ICPR to meet limiting discharge criteria)

With Compensation for Basin C-10 West

Station Limits: From: 129+48 Roadway Length = 5452 ft

To: 184+00 R/W Width = 105 ft

EXISTING CONDITION
Roadway Area:

Impervious Area : 3.00 ac
Pervious Area: 10.14 ac

Total Roadway Areas: 13.14 ac

Pond Area: Pervious Pond Area  =  3.79 ac

Total Area: Impervious Area: 3.00 ac
Pervious Area: 10.14 ac

Pond Area: 3.79 ac
Total Area: 16.93 ac

Curve Number:
Soil Group CN Area

D 98 3.00 ac 4

D 80 5.26 ac 4

D 79 4.88 ac 4

D 79 3.79 ac 4

Total: 16.93 ac
CN  =  Total CN*Area / Total Area  = 82.7

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 2.09 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 6.90 in 5.84 in
  (P + 0.8S)   

1400.0

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

420.5

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

385.6

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

299.5

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 294.4



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station Limits: From: 129+48 Roadway Length = 5452 ft
To: 184+00 R/W Width = 105 ft

PROPOSED CONDITION

Roadway Area:
Impervious Roadway Area: 8.82 ac

Pervious Roadway Area: 4.32 ac
Total Roadway Area : 13.14 ac

Pond Area: Pervious Pond Area : 3.79 ac Dry Pond
Water Surface Area: 0.00 ac
Total Pond Area: 3.79 ac

Total Area: Impervious Area: 8.82 ac
Pervious Area: 8.11 ac

Water Surface Area: 0.00 ac
Total Area: 16.93 ac

Curve Number:
Soil Group CN Area

D 98 8.82 ac 4

D 80 4.32 ac 4

D 80 3.79 ac 4

D 100 0.00 ac 4

Total: 16.93 ac
CN  =  Total CN*Area / Total Area  = 89.4

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.19 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) =  (P - 0.2S)2 Runoff (Q) = 6.90 in 5.84 in
  (P + 0.8S)   

Proposed Ponds (Water Surface) 0.0

1513.5

Impervious areas; Streets & roads 864.7

Proposed Roadway Pervious 345.4

Proposed Pond Pervious 303.3

Land Use Description CN*Area
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING
Required Treatment Volume (TV)

Selection criteria
Permitting Agency SJRWMD
StormW.Mgmt. Dry Retention
Online/Offline Online
Impaired/OFW Yes/No
Open/Closed Basin Open

Dry Retention 1.50 in x Impervious Areas = 1.10 ac-ft *1.50 in per City of Palm Bay
0.50 in x Total Basin Area = 0.55 ac-ft

1.10 ac-ft

1.65 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard 

Co.
Qpre = 9.73 ac-ft 8.25 ac-ft

Qpost = 9.73 ac-ft 8.25 ac-ft

ΔQ = 0.00 ac-ft 0.00 ac-ft

Attenuation Vreq = 0.00 ac-ft

Treatment Vreq = 0.5 x Total Basin Area + Greater Volume of the Above  = 

Treatment Vreq  = 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 23.00
Pond Tie-In Width = 10.0 ft  @ 1:4 Normal Water Elevation = 18.00

Maximum Storage Depth (SD) = 3.50 ft with 1.0 ft freeboard Lowest EOP Elevation = 23.00

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 = 50 ft

Estimated Energy Losses = 0.0 ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Allowable Storm Sewer Tailwater EL = 21.98 ft

18' Varies 18' 10'

1:20 Existing Ground
1:4

1:4 1:4

Dry Retention Linear Swale 

Pond Stage / Storage Calculations - SWALE 1

LENGTH WIDTH
23.00 2.08 ac 1020.0 ft 89.0 ft
25.50 1.81 ac 1000.0 ft 79.0 ft
25.00 1.55 ac 980.0 ft 69.0 ft
24.50 1.30 ac 960.0 ft 59.0 ft
23.50 1.11 ac 952.0 ft 51.0 ft
21.59 0.77 ac 936.7 ft 35.7 ft
20.97 0.66 ac 931.8 ft 30.8 ft
20.00 0.49 ac 924.0 ft 23.0 ft

Pond Stage / Storage Calculations - SWALE 2

LENGTH WIDTH
23.00 1.71 ac 985.0 ft 75.5 ft
25.50 1.45 ac 965.0 ft 65.5 ft
25.00 1.20 ac 945.0 ft 55.5 ft
24.50 0.97 ac 925.0 ft 45.5 ft
23.50 0.79 ac 917.0 ft 37.5 ft
22.59 0.63 ac 909.7 ft 30.2 ft
21.97 0.52 ac 904.8 ft 25.3 ft
21.00 0.20 ac 897.0 ft 9.5 ft

Required Treatment OR Attenuation Vol.= 1.65 ac-ft Provided Treatment OR Attenuation Vol.= 4.04 ac-ft
Required Treatment OR Attenuation Stage= 21.59 ft Provided Treatment OR Attenuation Stage= 23.50 ft

Estimated Treat. Vol.+Storm Sewer Att.= 0.00 ac-ft Required Treatment Vol.= 1.65 ac-ft
Estimated Storm Sewer TW EL.= 20.97 ft Required Attenuation Vol.= 0.00 ac-ft

4.55 ac PROPOSED POND R/W (Safety Factor of 20%) =

Estimated Storm Sewer TW 0.35 ac-ft
Pond Bottom 0.00 ac-ft

HGL 
requirements 
met

Front of Main. Berm 2.03 ac-ft
Provided Treat. Vol. OR Att. Vol. 1.23 ac-ft

Req'd Treat. Vol. OR Att. Vol. 0.66 ac-ft

Pond R/W
Back of Main. Berm 3.24 ac-ft

2.58 ac-ft

Estimated Storm Sewer TW 0.56 ac-ft
Pond Bottom 0.00 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Front of Main. Berm 4.02 ac-ft
Provided Treat. Vol. OR Att. Vol. 2.80 ac-ft

Req'd Treat. Vol. OR Att. Vol. 1.00 ac-ft

Pond R/W
Back of Main. Berm 5.58 ac-ft

4.74 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Main. Berm

1' Freeboard

Proposed 
Sidewalk

2'
FlatR/W Line

Attenuation Vol. or
Treatment Vol. 
(whichever is 
greater)

SHWT
1' Minimum

20'



Basin C-10 West

Alternative 2, Option 2
Expand C-10 East Alternative 2

Pre-Development Basin Calculations
TC Calculations

Modeled Pond Calculations
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East with C-10 West

Station Limits: From: 129+48 Roadway Length = 5452 ft

To: 184+00 R/W Width = 66 ft

EXISTING CONDITION - FOR ICPR MODEL
Roadway Area:

Impervious Area : 3.00 ac
Pervious Area: 5.26 ac

Total Roadway Areas: 8.26 ac

Total Area: Impervious Area: 3.00 ac
Pervious Area: 5.26 ac

Total Area: 8.26 ac
Curve Number:

Soil Group CN Area

D 98 3.00 ac 4

D 80 5.26 ac 4

Total: 8.26 ac
CN  =  Total CN*Area / Total Area  = 86.5

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.55 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 7.37 in 6.30 in
  (P + 0.8S)   

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

420.5

714.9

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 294.4



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East

POND NAME : C-10 East Alt. 2

From: 142+00 Roadway Length = 4200 ft

To: 184+00 R/W Width = 105 ft

TIME OF CONCENTRATION - EXISTING CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 40 0.015 0.017 0.32 -- 4
Overland 0.24 0.012 0.32 -- 0

Ditch Flow 1000 0.24 0.0010 0.32 2.50 7
Pipe Flow 77 0.012 0.001 0.32 2.50 1

 Total: 11

TIME OF CONCENTRATION - PROPOSED CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 33 0.015 0.020 0.32 -- 3
Shallow 

Concentrated 
(curb)

150 0.012 0.030 0.32 3.52 1

Pipe Flow 1600 0.012 0.001 0.32 2.50 11
   
 Total: 14

Channel 
Flow: 60 x Velocity

Shallow Concentrated 
Flow: 60 x Velocity

Channel 
Flow: 60 x Velocity

Overland Flow (Sheet 
Flow): i0.4 * S0.3

Shallow Concentrated 
Flow: 60 x Velocity

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station 
Limits:

Overland Flow (Sheet 
Flow): i0.4 * S0.3



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East 

POND NAME : C-10 East Alt. 2  (Modeled in ICPR to meet limiting discharge criteria)

With Compensation for Basin C-10 West

Station Limits: From: 129+48 Roadway Length = 5452 ft

To: 184+00 R/W Width = 105 ft

EXISTING CONDITION
Roadway Area:

Impervious Area : 3.00 ac
Pervious Area: 10.14 ac

Total Roadway Areas: 13.14 ac

Pond Area: Pervious Pond Area  =  4.03 ac

Total Area: Impervious Area: 3.00 ac
Pervious Area: 10.14 ac

Pond Area: 4.03 ac
Total Area: 17.17 ac

Curve Number:
Soil Group CN Area

D 98 3.00 ac 4

D 80 5.26 ac 4

D 79 4.88 ac 4

D 79 4.03 ac 4

Total: 17.17 ac
CN  =  Total CN*Area / Total Area  = 82.6

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 2.10 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 6.89 in 5.84 in
  (P + 0.8S)   

1418.8

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

420.5

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

385.6

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

318.2

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 294.4



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East 

POND NAME : C-10 East Alt. 2  (Modeled in ICPR to meet limiting discharge criteria)

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station Limits: From: 129+48 Roadway Length = 5452 ft
To: 184+00 R/W Width = 105 ft

PROPOSED CONDITION

Roadway Area:
Impervious Roadway Area: 8.82 ac

Pervious Roadway Area: 4.32 ac
Total Roadway Area : 13.14 ac

Pond Area: Pervious Pond Area : 1.48 ac
Water Surface Area: 2.55 ac Wet Pond
Total Pond Area: 4.03 ac

Total Area: Impervious Area: 8.82 ac
Pervious Area: 5.80 ac

Water Surface Area: 2.55 ac
Total Area: 17.17 ac

Curve Number:
Soil Group CN Area

D 98 8.82 ac 4

D 80 4.32 ac 4

D 80 1.48 ac 4

D 100 2.55 ac 4

Total: 17.17 ac
CN  =  Total CN*Area / Total Area  = 92.2

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.84 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) =  (P - 0.2S)2 Runoff (Q) = 8.06 in 6.97 in
  (P + 0.8S)   

Proposed Ponds (Water Surface) 255.0

1583.4

Impervious areas; Streets & roads 864.7

Proposed Roadway Pervious 345.4

Proposed Pond Pervious 118.3

Land Use Description CN*Area



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East 

POND NAME : C-10 East Alt. 2  (Modeled in ICPR to meet limiting discharge criteria)

May 6, 2021
KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING
Required Treatment Volume (TV)

Selection criteria
Permitting Agency SJRWMD
StormW.Mgmt. Wet Detention
Online/Offline Online
Impaired/OFW Yes/No
Open/Closed Basin Open

Wet Detention 1.00 in x Total Area= 1.43 ac-ft
2.50 in x Imperv. Area= 1.84 ac.-ft.

1.84 ac-ft

 

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard 

Co.
Qpre = 9.86 ac-ft 8.35 ac-ft

Qpost = 11.53 ac-ft 9.97 ac-ft

ΔQ = 1.67 ac-ft 1.62 ac-ft

Attenuation Vreq = 1.67 ac-ft

 

Treatment Vreq  = 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East 

POND NAME : C-10 East Alt. 2  (Modeled in ICPR to meet limiting discharge criteria)

May 6, 2021
KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 23.00
Pond Tie-In Width = 4.0 ft  @ 1:4 Normal Water Elevation = 19.70

Maximum Storage Depth (SD) = 2.30 ft with 1.0 ft freeboard Lowest EOP Elevation = 23.00

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 = 2000 ft

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

Allowable Storm Sewer Tailwater EL = 21.00 ft

4' 20'

R/W Line

         1:4 1:20

Existing Ground
1:5

Pond Section (Wet)

Pond Stage / Storage Calculations

LENGTH WIDTH
23.00 4.03 ac 566.0 ft 310.0 ft
24.00 3.87 ac 558.0 ft 302.0 ft
23.50 3.48 ac 538.0 ft 282.0 ft
23.00 3.12 ac 518.0 ft 262.0 ft
22.00 2.94 ac 508.0 ft 252.0 ft
21.00 2.77 ac 498.0 ft 242.0 ft
20.40 2.67 ac 492.0 ft 236.0 ft
19.70 2.55 ac 485.0 ft 229.0 ft
16.70 2.08 ac 455.0 ft 199.0 ft
14.70 1.96 ac 447.0 ft 191.0 ft

Required Treatment+Attenuation Vol.= 3.51 ac-ft Provided Treatment+Attenuation Vol.= 6.31 ac-ft
Provided Treatment+Attenuation Stage= 22.00 ft

Estimated Treat. Vol.+Storm Sewer Att.= 3.46 ac-ft Required Treatment Vol.= 1.84 ac-ft
Estimated Storm Sewer TW EL.= 21.00 ft HGL requirements met

4.83 ac PROPOSED POND R/W (Safety Factor of 20%) =

Begin 1:2 Slope
Pond Bottom

Estimated Storm Sewer TW 3.46 ac-ft
Top of Treatment Vol. 1.84 ac-ft
Normal Water Level 0.00 ac-ft

Front of Main. Berm 9.35 ac-ft
Provided Treat.Vol+Att. Vol 6.31 ac-ft

Pond R/W
Back of Main. Berm 12.84 ac-ft

11.00 ac-ft

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1' Freeboard



Basin C-10 East

Alternative 1
Pre-Development Basin Calculations

TC Calculations
Modeled Pond Calculations



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East 

Station Limits: From: 142+00 Roadway Length = 4200 ft

To: 184+00 R/W Width = 66 ft

EXISTING CONDITION - FOR ICPR MODEL
Roadway Area:

Impervious Area : 2.31 ac
Pervious Area: 4.05 ac

Total Roadway Areas: 6.36 ac

Total Area: Impervious Area: 2.31 ac
Pervious Area: 4.05 ac

Total Area: 6.36 ac
Curve Number:

Soil Group CN Area

D 98 2.31 ac 4

D 80 4.05 ac 4

Total: 6.36 ac
CN  =  Total CN*Area / Total Area  = 86.5

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.55 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 7.37 in 6.30 in
  (P + 0.8S)   

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 226.8

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

324.0

550.7



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East

POND NAME : C-10 East Alt. 1

From: 142+00 Roadway Length = 4200 ft

To: 184+00 R/W Width = 105 ft

TIME OF CONCENTRATION - EXISTING CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 40 0.015 0.017 0.32 -- 4
Overland 0.24 0.012 0.32 -- 0

Ditch Flow 1000 0.24 0.0010 0.32 2.50 7
Pipe Flow 77 0.012 0.001 0.32 2.50 1

 Total: 11

TIME OF CONCENTRATION - PROPOSED CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 33 0.015 0.020 0.32 -- 3
Shallow 

Concentrated 
(curb)

150 0.012 0.030 0.32 3.52 1

Pipe Flow 1460 0.012 0.001 0.32 2.50 10
   
 Total: 14

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station 
Limits:

Overland Flow (Sheet 
Flow): i0.4 * S0.3

Shallow Concentrated 
Flow: 60 x Velocity

Channel 
Flow: 60 x Velocity

Overland Flow (Sheet 
Flow): i0.4 * S0.3

Channel 
Flow: 60 x Velocity

Shallow Concentrated 
Flow: 60 x Velocity



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East

POND NAME : C-10 East Alt. 1 (Modeled in ICPR to meet limiting discharge criteria)

Station Limits: From: 142+00 Roadway Length = 4200 ft

To: 184+00 R/W Width = 105 ft

EXISTING CONDITION
Roadway Area:

Impervious Area : 2.31 ac
Pervious Area: 7.81 ac

Total Roadway Areas: 10.12 ac

Pond Area: Pervious Pond Area  =  3.79 ac

Total Area: Impervious Area: 2.31 ac
Pervious Area: 6.36 ac

Pond Area: 3.79 ac
Total Area: 12.47 ac

Curve Number:
Soil Group CN Area

D 98 2.31 ac 4

D 80 4.05 ac 4

D 79 3.76 ac 4

D 79 3.79 ac 4

Total: 13.92 ac
CN  =  Total CN*Area / Total Area  = 82.5

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 2.13 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 6.87 in 5.82 in
  (P + 0.8S)   

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 226.8

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

324.0

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

297.1

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

299.5

1147.3



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
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PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station Limits: From: 142+00 Roadway Length = 4200 ft
To: 184+00 R/W Width = 105 ft

PROPOSED CONDITION

Roadway Area:
Impervious Roadway Area: 6.80 ac

Pervious Roadway Area: 3.33 ac
Total Roadway Area : 10.12 ac

Pond Area: Pervious Pond Area : 3.79 ac Dry Pond
Water Surface Area: 0.00 ac
Total Pond Area: 3.79 ac

Total Area: Impervious Area: 6.80 ac
Pervious Area: 7.12 ac

Water Surface Area: 0.00 ac
Total Area: 13.92 ac

Curve Number:
Soil Group CN Area

D 98 6.80 ac 4

D 80 3.33 ac 4

D 80 3.79 ac 4

D 100 0.00 ac 4

Total: 13.92 ac
CN  =  Total CN*Area / Total Area  = 88.8

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.26 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) =  (P - 0.2S)2 Runoff (Q) = 6.87 in 5.82 in
  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 666.2

Proposed Roadway Pervious 266.1

Proposed Pond Pervious 303.3

Proposed Ponds (Water Surface) 0.0

1235.6
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PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING
Required Treatment Volume (TV)

Selection criteria
Permitting Agency SJRWMD
StormW.Mgmt. Dry Retention
Online/Offline Online
Impaired/OFW Yes/No
Open/Closed Basin Open

Dry Retention 1.50 in x Impervious Areas = 0.85 ac-ft *1.50 in per City of Palm Bay
0.50 in x Total Basin Area = 0.42 ac-ft

0.85 ac-ft

1.27 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard 

Co.
Qpre = 7.14 ac-ft 6.04 ac-ft

Qpost = 7.97 ac-ft 6.75 ac-ft

ΔQ = 0.83 ac-ft 0.70 ac-ft

Attenuation Vreq = 0.83 ac-ft

Treatment Vreq  = 

Treatment Vreq = 0.5 x Total Basin Area + Greater Volume of the Above  = 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 23.00
Pond Tie-In Width = 10.0 ft  @ 1:4 Normal Water Elevation = 18.00

Maximum Storage Depth (SD) = 3.50 ft with 1.0 ft freeboard Lowest EOP Elevation = 23.00

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 = 50 ft

Estimated Energy Losses = 0.0 ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Allowable Storm Sewer Tailwater EL = 21.98 ft

18' Varies 18' 10'

1:20 Existing Ground
1:4

1:4 1:4

Dry Retention Linear Swale 

Pond Stage / Storage Calculations - SWALE 1

LENGTH WIDTH
23.00 2.08 ac 1020.0 ft 89.0 ft
25.50 1.81 ac 1000.0 ft 79.0 ft
25.00 1.55 ac 980.0 ft 69.0 ft
24.50 1.30 ac 960.0 ft 59.0 ft
23.50 1.11 ac 952.0 ft 51.0 ft
20.74 0.62 ac 929.9 ft 28.9 ft
20.62 0.60 ac 929.0 ft 28.0 ft
20.00 0.49 ac 924.0 ft 23.0 ft

Pond Stage / Storage Calculations - SWALE 2

LENGTH WIDTH
23.00 1.71 ac 985.0 ft 75.5 ft
25.50 1.45 ac 965.0 ft 65.5 ft
25.00 1.20 ac 945.0 ft 55.5 ft
24.50 0.97 ac 925.0 ft 45.5 ft
23.50 0.79 ac 917.0 ft 37.5 ft
21.74 0.49 ac 902.9 ft 23.4 ft
21.62 0.47 ac 902.0 ft 22.5 ft
21.00 0.20 ac 897.0 ft 9.5 ft

Required Treatment OR Attenuation Vol.= 0.85 ac-ft Provided Treatment OR Attenuation Vol.= 4.04 ac-ft
Required Treatment OR Attenuation Stage= 20.74 ft Provided Treatment OR Attenuation Stage= 23.50 ft

Estimated Treat. Vol.+Storm Sewer Att.= 0.70 ac-ft Required Treatment Vol.= 0.85 ac-ft
Estimated Storm Sewer TW EL.= 20.62 ft Required Attenuation Vol.= 0.83 ac-ft

4.55 ac

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W
Back of Main. Berm 5.58 ac-ft

4.74 ac-ft
Front of Main. Berm 4.02 ac-ft

Provided Treat. Vol. OR Att. Vol. 2.80 ac-ft
Req'd Treat. Vol. OR Att. Vol. 0.41 ac-ft
Estimated Storm Sewer TW 0.34 ac-ft

Pond Bottom 0.00 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W
Back of Main. Berm 3.24 ac-ft

2.58 ac-ft
Front of Main. Berm 2.03 ac-ft

Provided Treat. Vol. OR Att. Vol. 1.23 ac-ft
Req'd Treat. Vol. OR Att. Vol. 0.25 ac-ft
Estimated Storm Sewer TW 0.20 ac-ft

 PROPOSED POND R/W (Safety Factor of 20%) =

Pond Bottom 0.00 ac-ft

HGL 
requirements 
met

Main. Berm

1' Freeboard

Proposed 
Sidewalk

2'
FlatR/W Line

Attenuation Vol. or
Treatment Vol. 
(whichever is 
greater)

SHWT
2' Minimum

20'



Basin C-10 East

Alternative 2
Pre-Development Basin Calculations

TC Calculations
Modeled Pond Calculations
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PROJECT :

BASIN NAME : C-10 East 

Station Limits: From: 142+00 Roadway Length = 4200 ft

To: 184+00 R/W Width = 66 ft

EXISTING CONDITION - FOR ICPR MODEL
Roadway Area:

Impervious Area : 2.31 ac
Pervious Area: 4.05 ac

Total Roadway Areas: 6.36 ac

Total Area: Impervious Area: 2.31 ac
Pervious Area: 4.05 ac

Total Area: 6.36 ac
Curve Number:

Soil Group CN Area

D 98 2.31 ac 4

D 80 4.05 ac 4

Total: 6.36 ac
CN  =  Total CN*Area / Total Area  = 86.5

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.55 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 7.37 in 6.30 in
  (P + 0.8S)   

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 226.8

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

324.0

550.7
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(407) 971-8850 (phone)
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PROJECT :

BASIN NAME : C-10 East

POND NAME : C-10 East Alt. 2

From: 142+00 Roadway Length = 4200 ft

To: 184+00 R/W Width = 105 ft

TIME OF CONCENTRATION - EXISTING CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 40 0.015 0.017 0.32 -- 4
Overland 0.24 0.012 0.32 -- 0

Ditch Flow 1000 0.24 0.0010 0.32 2.50 7
Pipe Flow 77 0.012 0.001 0.32 2.50 1

 Total: 11

TIME OF CONCENTRATION - PROPOSED CONDITION

To =  0.93 * L0.6 * n0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch
-  Vunpaved = 16.1345 x (S)^0.5
-  Vpaved = 20.3282 x (S)^0.5
-  Vpipe  = 2.5 fps (Minimum Flowing Full)
-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r2/3 S1/2     
(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       
(ft/ft)

Rainfall 
(iterative)  

(in/hr)

Velocity      
(ft/sec)

Time            
(min)

Overland 33 0.015 0.020 0.32 -- 3
Shallow 

Concentrated 
(curb)

150 0.012 0.030 0.32 3.52 1

Pipe Flow 1600 0.012 0.001 0.32 2.50 11
   
 Total: 14

Channel 
Flow: 60 x Velocity

Shallow Concentrated 
Flow: 60 x Velocity

Channel 
Flow: 60 x Velocity

Overland Flow (Sheet 
Flow): i0.4 * S0.3

Shallow Concentrated 
Flow: 60 x Velocity

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station 
Limits:

Overland Flow (Sheet 
Flow): i0.4 * S0.3



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East 

POND NAME : C-10 East Alt. 2  (Modeled in ICPR to meet limiting discharge criteria)

Station Limits: From: 142+00 Roadway Length = 4200 ft

To: 184+00 R/W Width = 105 ft

EXISTING CONDITION
Roadway Area:

Impervious Area : 2.31 ac
Pervious Area: 7.81 ac

Total Roadway Areas: 10.12 ac

Pond Area: Pervious Pond Area  =  3.24 ac

Total Area: Impervious Area: 2.31 ac
Pervious Area: 7.81 ac

Pond Area: 3.24 ac
Total Area: 13.36 ac

Curve Number:
Soil Group CN Area

D 98 2.31 ac 4

D 80 4.05 ac 4

D 79 3.76 ac 4

D 79 3.24 ac 4

Total: 13.36 ac
CN  =  Total CN*Area / Total Area  = 82.6

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 2.11 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 6.89 in 5.83 in
  (P + 0.8S)   

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 226.8

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

324.0

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

297.1

Woods; Fair condition (Woods grazed but not burned, and with 
some forest litter) 

255.8

1103.6



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East 

POND NAME : C-10 East Alt. 2  (Modeled in ICPR to meet limiting discharge criteria)

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station Limits: From: 142+00 Roadway Length = 4200 ft
To: 184+00 R/W Width = 105 ft

PROPOSED CONDITION

Roadway Area:
Impervious Roadway Area: 6.80 ac

Pervious Roadway Area: 3.33 ac
Total Roadway Area : 10.12 ac

Pond Area: Pervious Pond Area : 1.27 ac
Water Surface Area: 1.97 ac Wet Pond
Total Pond Area: 3.24 ac

Total Area: Impervious Area: 6.80 ac
Pervious Area: 4.60 ac

Water Surface Area: 1.97 ac
Total Area: 13.36 ac

Curve Number:
Soil Group CN Area

D 98 6.80 ac 4

D 80 3.33 ac 4

D 80 1.27 ac 4

D 100 1.97 ac 4

Total: 13.36 ac
CN  =  Total CN*Area / Total Area  = 92.1

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.86 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) =  (P - 0.2S)2 Runoff (Q) = 8.05 in 6.96 in
  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 666.2

Proposed Roadway Pervious 266.1

Proposed Pond Pervious 101.8

Proposed Ponds (Water Surface) 196.6

1230.6



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East 

POND NAME : C-10 East Alt. 2  (Modeled in ICPR to meet limiting discharge criteria)

May 6, 2021
KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING
Required Treatment Volume (TV)

Selection criteria
Permitting Agency SJRWMD
StormW.Mgmt. Wet Detention
Online/Offline Online
Impaired/OFW Yes/No
Open/Closed Basin Open

Wet Detention 1.00 in x Total Area= 1.11 ac-ft
2.50 in x Imperv. Area= 1.42 ac.-ft.

1.42 ac-ft

 

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard 

Co.
Qpre = 7.67 ac-ft 6.50 ac-ft

Qpost = 8.96 ac-ft 7.75 ac-ft

ΔQ = 1.29 ac-ft 1.25 ac-ft

Attenuation Vreq = 1.29 ac-ft

Treatment Vreq  = 

 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-10 East 

POND NAME : C-10 East Alt. 2  (Modeled in ICPR to meet limiting discharge criteria)

May 6, 2021
KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 23.00
Pond Tie-In Width = 4.0 ft  @ 1:4 Normal Water Elevation = 19.70

Maximum Storage Depth (SD) = 2.30 ft with 1.0 ft freeboard Lowest EOP Elevation = 23.00

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 = 2000 ft

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

Allowable Storm Sewer Tailwater EL = 21.00 ft

4' 20'

R/W Line

         1:4 1:20

Existing Ground
1:5

Pond Section (Wet)

Pond Stage / Storage Calculations

LENGTH WIDTH
23.00 3.24 ac 455.0 ft 310.0 ft
24.00 3.10 ac 447.0 ft 302.0 ft
23.50 2.76 ac 427.0 ft 282.0 ft
23.00 2.45 ac 407.0 ft 262.0 ft
22.00 2.30 ac 397.0 ft 252.0 ft
21.00 2.15 ac 387.0 ft 242.0 ft
20.41 2.07 ac 381.1 ft 236.1 ft
19.70 1.97 ac 374.0 ft 229.0 ft
16.70 1.57 ac 344.0 ft 199.0 ft
10.00 1.25 ac 317.2 ft 172.2 ft

Required Treatment+Attenuation Vol.= 2.71 ac-ft Provided Treatment+Attenuation Vol.= 4.90 ac-ft
Provided Treatment+Attenuation Stage= 22.00 ft

Estimated Treat. Vol.+Storm Sewer Att.= 2.67 ac-ft Required Treatment Vol.= 1.42 ac-ft
Estimated Storm Sewer TW EL.= 21.00 ft HGL requirements met

3.89 ac

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Back of Main. Berm 10.05 ac-ft
8.59 ac-ft

Front of Main. Berm 7.28 ac-ft

Pond R/W

Provided Treat.Vol.+Att.Vol 4.90 ac-ft
Estimated Storm Sewer TW 2.68 ac-ft

Normal Water Level 0.00 ac-ft
Top of Treatment Vol. 1.43 ac-ft

 PROPOSED POND R/W (Safety Factor of 20%) =

Begin 1:2 Slope
Pond Bottom

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1' Freeboard



Basin C-20

Supplemental Swale



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Supplemental Swale

Station Limits: From: 142+00 Roadway Length = 12550 ft

To: 267+50 R/W Width = 105 ft

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 24.00

Pond Tie-In Width = 4.0 ft  @ 1:4 Normal Water Elevation = 20.10

Maximum Storage Depth (SD) = 1.90 ft with 1.0 ft freeboard Lowest EOP Elevation = 23.00

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 = 50 ft

Estimated Energy Losses = 0.0 ft

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

Allowable Storm Sewer Tailwater EL = 21.98 ft

12' Varies 12' 4'

1:20 Existing Ground

1:4

1:4 1:4

Dry Retention Linear Swale 

Pond Stage / Storage Calculations - SWALE 1

LENGTH WIDTH

24.00 0.63 ac 246.0 ft 111.0 ft

25.00 0.58 ac 238.0 ft 107.0 ft

24.50 0.49 ac 218.0 ft 97.0 ft

24.00 0.40 ac 198.0 ft 87.0 ft

23.00 0.34 ac 190.0 ft 79.0 ft

21.10 0.26 ac 174.8 ft 63.8 ft

Pond Stage / Storage Calculations - SWALE 2

LENGTH WIDTH

24.00 0.79 ac 425.0 ft 80.5 ft

25.00 0.73 ac 417.0 ft 76.5 ft

24.50 0.61 ac 397.0 ft 66.5 ft

24.00 0.49 ac 377.0 ft 56.5 ft

23.00 0.41 ac 369.0 ft 48.5 ft

21.10 0.27 ac 353.8 ft 33.3 ft

Provided Treatment OR Attenuation Vol.= 1.22 ac-ft

Provided Treatment OR Attenuation Stage= 23.00 ft

1.41 ac

Note: This swale is intended to utilize remnant parcels created by the expanded R/W and provide additional treatment in conjunction 

with either C-20 Alt. 1 or C-20 Alt. 2. It is not a pond site alternative. Calculations have been performed only to show available volume, 

which will be subtracted from the required treatment volume for C-20 Alt. 1 and C-20 Alt. 2.

March 2, 2022

KIT-009-01

Malabar Road PD&E

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Back of Main. Berm 1.43 ac-ft

1.16 ac-ft

Front of Main. Berm 0.94 ac-ft

Provided Treat. Vol. OR Att. Vol. 0.57 ac-ft

Pond Bottom 0.00 ac-ft

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Back of Main. Berm 1.71 ac-ft

1.37 ac-ft

 PROPOSED POND R/W =

Pond Bottom 0.00 ac-ft

Front of Main. Berm 1.10 ac-ft

Provided Treat. Vol. OR Att. Vol. 0.65 ac-ft

Main. Berm

1' Freeboard

Proposed 
Sidewalk

2'
FlatR/W Line

Attenuation Vol. or
Treatment Vol. 
(whichever is 
greater)

SHWT
1' Minimum

20'



Basin C-20

Alternative 1
(Preferred)

Pre-Development Basin Calculations
TC Calculations

Modeled Pond Calculations



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

Station Limits: From: 142+00 Roadway Length = 12550 ft

To: 267+50 R/W Width = 66 ft

EXISTING CONDITION - FOR ICPR MODEL
Roadway Area:

Impervious Area : 6.91 ac
Pervious Area: 12.10 ac

Total Roadway Areas: 19.02 ac

Total Area: Impervious Area: 6.91 ac
Pervious Area: 12.10 ac

Total Area: 19.02 ac
Curve Number:

Soil Group CN Area

D 98 6.91 ac 4

D 80 12.10 ac 4

Total: 19.02 ac
CN  =  Total CN*Area / Total Area  = 86.5

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.55 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 7.37 in 6.30 in
  (P + 0.8S)   

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 677.6

Open Space (lawns, parks, golf courses, cemeteries, etc.) 
Good condition (grass cover > 75%)

968.0

1645.7



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Alt. 1

From: 142+00 Roadway Length = 12550 ft

To: 267+50 R/W Width = 105 ft

TIME OF CONCENTRATION - EXISTING CONDITION

To =  0.93 * L
0.6

 * n
0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch

-  Vunpaved = 16.1345 x (S)^0.5

-  Vpaved = 20.3282 x (S)^0.5

-  Vpipe  = 2.5 fps (Minimum Flowing Full)

-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r
2/3

 S
1/2     

(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       

(ft/ft)

Rainfall 

(iterative)  

(in/hr)

Velocity      

(ft/sec)

Time            

(min)

0 Overland 58 0.015 0.017 0.32 -- 5

5

Shallow 

Concentrated 

(curb)

0.012 0.030 0.32 3.52 0

3 Ditch Flow 1586 0.24 0.0009 0.32 2.50 11

3 Pipe Flow 50 0.012 0.001 0.32 2.50 0

6  Total: 15

TIME OF CONCENTRATION - PROPOSED CONDITION

To =  0.93 * L
0.6

 * n
0.6

Ts =      Length       Velocity = Vunpaved, Vpaved, Vpipe and/or Vditch

-  Vunpaved = 16.1345 x (S)^0.5

-  Vpaved = 20.3282 x (S)^0.5

-  Vpipe  = 2.5 fps (Minimum Flowing Full)

-  Vditch = 0.5 fps

Ts =      Length       Velocity = 1.49 r
2/3

 S
1/2     

(r = hydraulic radius)

     n

Flow Type
Length     

(ft)
n

Slope       

(ft/ft)

Rainfall 

(iterative)  

(in/hr)

Velocity      

(ft/sec)

Time            

(min)

0 Overland 59 0.015 0.020 0.32 -- 4

5

Shallow 

Concentrated 

(curb)

150 0.012 0.030 0.32 3.52 1

3 Pipe Flow 3400 0.012 0.001 0.32 2.50 23

6    

6  Total: 28

Channel 

Flow: 60 x Velocity

Shallow Concentrated 

Flow: 60 x Velocity

Channel 

Flow: 60 x Velocity

Overland Flow (Sheet 

Flow): i
0.4

 * S
0.3

Shallow Concentrated 

Flow: 60 x Velocity

February 15, 2022

KIT-009-01

Malabar Road PD&E

Station 

Limits:

Overland Flow (Sheet 

Flow): i
0.4

 * S
0.3



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Alt. 1 (Modeled in ICPR to achieve 0.08 cfs/ac discharge)

Station Limits: From: 142+00 Roadway Length = 12550 ft

To: 267+50 R/W Width = 105 ft

EXISTING CONDITION

Roadway Area:

Impervious Area : 6.91 ac

Pervious Area: 23.34 ac

Total Roadway Areas: 30.25 ac

Pond Area: Pervious Pond Area  =  0.00 ac *Pond area outfalls to a different canal in existing condition

Total Area: Impervious Area: 6.91 ac

Pervious Area: 23.34 ac

Pond Area: 0.00 ac

Total Area: 30.25 ac

Curve Number:

Soil Group CN Area

5 D 98 6.91 ac 4

3 D 80 12.10 ac 4

3 D 80 11.24 ac 4

# D 79 0.00 ac 4

Total: 30.25 ac

CN  =  Total CN*Area / Total Area  = 84.1

Denotes Pond Area

Runoff:
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.89 in Precipitation (P) = 9.00 in 7.90 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 7.07 in 6.01 in

  (P + 0.8S)   

February 16, 2022

KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 677.6

Open Space (lawns, parks, golf courses, cemeteries, etc.) 

Good condition (grass cover > 75%)
968.0

Open Space (lawns, parks, golf courses, cemeteries, etc.) 

Good condition (grass cover > 75%)
898.9

Woods; Fair condition (Woods grazed but not burned, and with 

some forest litter) 
0.0

2544.6



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Alt. 1 (Modeled in ICPR to achieve 0.08 cfs/ac discharge)

February 16, 2022

KIT-009-01

Malabar Road PD&E

Station Limits: From: 142+00 Roadway Length = 12550 ft

To: 267+50 R/W Width = 105 ft

PROPOSED CONDITION

Roadway Area:

Impervious Roadway Area: 20.31 ac

Pervious Roadway Area: 9.94 ac

Total Roadway Area : 30.25 ac

Pond Area: Pervious Pond Area : 2.49 ac

Water Surface Area: 3.38 ac Wet Pond

Total Pond Area: 5.87 ac

Total Area: Impervious Area: 20.31 ac

Pervious Area: 12.42 ac

Water Surface Area: 3.38 ac

Total Area: 36.12 ac

Curve Number:

Soil Group CN Area

5 D 98 20.31 ac 4

# D 80 9.94 ac 4

# D 80 2.49 ac 4

# D 100 3.38 ac 4

Total: 36.12 ac

CN  =  Total CN*Area / Total Area  = 92.0

Denotes Pond Area

Runoff:
SJRWMD 

25yr/24hr

Soil Capacity (S) = 1000 - 10 = 0.87 in Precipitation (P) = 9.00 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 8.03 in

  (P + 0.8S)   

Curve Number (Excluding Pond Area for Storm Sewer Calculation)*:

Soil Group CN Area

5 D 98 20.31 ac 4

# D 80 9.94 ac 4

# D 80 0.00 ac 4

# D 100 0.00 ac 4

Total: 30.25 ac

CN  =  Total CN*Area / Total Area  = 92.1

Denotes Pond Area

Runoff:

Storm 

Sewer 

10yr/24hr 

Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.86 in Precipitation (P) = 7.90 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 6.95 in

  (P + 0.8S)   

*Typically, it is more conservative to include the pond area in all calculations as an additional contingency. However, a comment 

received from MTWCD on the Draft PSR indicated that in the existing condition, the parcel on which C-20 Alt. 1 is located outfalls to a 

City of Palm Bay canal rather than the C-20 Canal as originally assumed. Altering the pre-development basin area would necessarily 

increase the required attenuation volume and it was discovered that the storm sewer attenuation volume in particular would drive up 

the size of the pond. As a result, it was decided that for this pond only, the area of the pond would not be counted toward the storm 

sewer attenuation volume. All other contingencies remain in place.

Land Use Description CN*Area

Impervious areas; Streets & roads 1990.5

Proposed Roadway Pervious 795.2

Proposed Pond Pervious 198.8

Proposed Ponds (Water Surface) 338.1

3322.6

Impervious areas; Streets & roads 1990.5

Proposed Roadway Pervious 795.2

Proposed Pond Pervious 0.0

0.0Proposed Ponds (Water Surface)

Land Use Description CN*Area

2785.7



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Alt. 1 (Modeled in ICPR to achieve 0.08 cfs/ac discharge)

February 16, 2022

KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING

Required Treatment Volume (TV)

Selection criteria

1 Permitting Agency SJRWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

3 Impaired/OFW Yes/No

1 Open/Closed Basin Open

Wet Detention 1.00 in x Total Area= 3.01 ac-ft

2.50 in x Imperv. Area= 4.23 ac.-ft.

4.23 ac-ft

3.01 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard 

Co.

Qpre = 17.83 ac-ft 15.16 ac-ft

Qpost = 24.18 ac-ft 17.53 ac-ft

ΔQ = 6.35 ac-ft 2.37 ac-ft

Attenuation Vreq = 6.35 ac-ft

Treatment Vreq  = 

Subtract Treatment Volume Available in Swale



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Alt. 1 (Modeled in ICPR to achieve 0.08 cfs/ac discharge)

February 16, 2022

KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 23.50

Pond Tie-In Width = 8.0 ft  @ 1:4 Normal Water Elevation = 20.80

Maximum Storage Depth (SD) = 2.70 ft with 1.0 ft freeboard Lowest EOP Elevation = 24.00

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 = 1000 ft

Estimated Energy Losses = 0.5 ft

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

Allowable Storm Sewer Tailwater EL = 22.50 ft

8' 20'

R/W Line

         1:4 1:20

Existing Ground

1:5

Pond Section (Wet)

Pond Stage / Storage Calculations

LENGTH WIDTH

23.50 5.87 ac 1002.0 ft 255.0 ft

25.50 5.41 ac 986.0 ft 239.0 ft

25.00 4.86 ac 966.0 ft 219.0 ft

24.50 4.32 ac 946.0 ft 199.0 ft

23.50 4.06 ac 936.0 ft 189.0 ft

22.31 3.76 ac 924.1 ft 177.1 ft

21.70 3.60 ac 918.0 ft 171.0 ft

20.80 3.38 ac 909.0 ft 162.0 ft

17.80 2.66 ac 879.0 ft 132.0 ft

15.80 2.48 ac 871.0 ft 124.0 ft

Required Treatment+Attenuation Vol.= 9.36 ac-ft Provided Treatment+Attenuation Vol.= 10.05 ac-ft

Provided Treatment+Attenuation Stage= 23.50 ft

Estimated Treat. Vol.+Storm Sewer Att.= 5.39 ac-ft Required Treatment Vol.= 3.01 ac-ft

Estimated Storm Sewer TW EL.= 22.31 ft HGL requirements met

7.04 ac

0%

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Pond R/W

Back of Main. Berm 19.11 ac-ft

16.54 ac-ft

Normal Water Level 0.00 ac-ft

Front of Main. Berm 14.25 ac-ft

Provided Treat.Vol.+Att.Vol 10.05 ac-ft

Begin 1:2 Slope

Pond Bottom

 PROPOSED POND R/W (Safety Factor of 20%) =

ADJUSTED POND MODEL SAFETY FACTOR =

Estimated Storm Sewer TW 5.39 ac-ft

Top of Treatment Vol. 3.14 ac-ft

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1' Freeboard



Basin C-20

Alternative 2



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Alt. 2

Station Limits: From: 142+00 Roadway Length = 12550 ft

To: 267+50 R/W Width = 105 ft

EXISTING CONDITION

Roadway Area:

Impervious Area : 6.91 ac

Pervious Area: 23.34 ac

Total Roadway Areas: 30.25 ac

Pond Area: Pervious Pond Area  =  4.20 ac

Total Area: Impervious Area: 6.91 ac

Pervious Area: 23.34 ac

Pond Area: 4.20 ac

Total Area: 34.45 ac

Curve Number:

Soil Group CN Area

5 D 98 6.91 ac 4

3 D 80 12.10 ac 4

3 D 80 11.24 ac 4

# D 79 4.20 ac 4

Total: 34.45 ac

CN  =  Total CN*Area / Total Area  = 83.5

Denotes Pond Area

Runoff:
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard Co.

Soil Capacity (S) = 1000 - 10 = 1.98 in Precipitation (P) = 9.00 in 7.90 in

    CN 

Runoff (Q) = (P - 0.2S)
2 Runoff (Q) = 7.00 in 5.94 in

  (P + 0.8S)   

2876.2

Open Space (lawns, parks, golf courses, cemeteries, etc.) Good 

condition (grass cover > 75%)
968.0

Open Space (lawns, parks, golf courses, cemeteries, etc.) Good 

condition (grass cover > 75%)
898.9

Woods; Fair condition (Woods grazed but not burned, and with 

some forest litter) 
331.7

February 15, 2022

KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 677.6



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Alt. 2

February 15, 2022

KIT-009-01

Malabar Road PD&E

Station Limits: From: 142+00 Roadway Length = 12550 ft

To: 267+50 R/W Width = 105 ft

PROPOSED CONDITION

Roadway Area:

Impervious Roadway Area: 20.31 ac

Pervious Roadway Area: 9.94 ac

Total Roadway Area : 30.25 ac

Pond Area: Pervious Pond Area : 1.74 ac

Water Surface Area: 2.46 ac Wet Pond

Total Pond Area: 4.20 ac

Total Area: Impervious Area: 20.31 ac

Pervious Area: 11.68 ac

Water Surface Area: 2.46 ac

Total Area: 34.45 ac

Curve Number:

Soil Group CN Area

5 D 98 20.31 ac 4

# D 80 9.94 ac 4

# D 80 1.74 ac 4

# D 100 2.46 ac 4

Total: 34.45 ac

CN  =  Total CN*Area / Total Area  = 92.0

Denotes Pond Area

Runoff:
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.86 in Precipitation (P) = 9.00 in 7.90 in

    CN 

Runoff (Q) =  (P - 0.2S)
2 Runoff (Q) = 8.04 in 6.95 in

  (P + 0.8S)   

Proposed Ponds (Water Surface) 245.8

3170.8

Impervious areas; Streets & roads 1990.5

Proposed Roadway Pervious 795.2

Proposed Pond Pervious 139.2

Land Use Description CN*Area



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Alt. 2

February 15, 2022

KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING

Required Treatment Volume (TV)

Selection criteria

1 Permitting Agency SJRWMD

1 StormW.Mgmt. Wet Detention

1 Online/Offline Online

3 Impaired/OFW Yes/No

1 Open/Closed Basin Open

Wet Detention 1.00 in x Total Area= 2.87 ac-ft

2.50 in x Imperv. Area= 4.23 ac.-ft.

4.23 ac-ft

3.01 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 

25yr/24hr

Storm 

Sewer 

10yr/24hr 

Brevard 

Co.

Qpre = 20.09 ac-ft 17.05 ac-ft

Qpost = 23.08 ac-ft 19.95 ac-ft

ΔQ = 2.99 ac-ft 2.90 ac-ft

Attenuation Vreq = 2.99 ac-ft

Subtract Treatment Volume Available in Swale

Treatment Vreq  = 



Inwood Consulting Engineers, Inc. Made by: DLD DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Alt. 2

February 15, 2022

KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 20.0 ft  @ 1:20 Existing Ground Elevation = 23.50

Pond Tie-In Width = 8.0 ft  @ 1:4 Normal Water Elevation = 20.25

Maximum Storage Depth (SD) = 3.25 ft with 1.0 ft freeboard Lowest EOP Elevation = 24.00

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 = 1000 ft

Estimated Energy Losses = 0.5 ft

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

Allowable Storm Sewer Tailwater EL = 22.50 ft

8' 20'

R/W Line

         1:4 1:20

Existing Ground

1:5

Pond Section (Wet)

Pond Stage / Storage Calculations

LENGTH WIDTH

23.50 4.20 ac 508.0 ft 360.0 ft

25.50 3.89 ac 492.0 ft 344.0 ft

25.00 3.51 ac 472.0 ft 324.0 ft

24.50 3.15 ac 452.0 ft 304.0 ft

23.50 2.98 ac 442.0 ft 294.0 ft

22.53 2.82 ac 432.3 ft 284.3 ft

22.50 2.82 ac 432.0 ft 284.0 ft

21.70 2.69 ac 424.0 ft 276.0 ft

20.25 2.46 ac 409.5 ft 261.5 ft

17.25 2.02 ac 379.5 ft 231.5 ft

15.25 1.91 ac 371.5 ft 223.5 ft

Required Treatment+Attenuation Vol.= 6.01 ac-ft Provided Treatment+Attenuation Vol.= 8.84 ac-ft

Required Treatment+Attenuation Stage= 22.53 ft Provided Treatment+Attenuation Stage= 23.50 ft

Estimated Treat. Vol.+Storm Sewer Att.= 5.91 ac-ft Required Treatment Vol.= 3.01 ac-ft

Estimated Storm Sewer TW EL.= 22.50 ft HGL requirements met

5.04 ac

5.04 ac

 PROPOSED POND R/W (Safety Factor of 20%) =

PROPOSED POND R/W ADJUSTED FOR MODEL

Begin 1:2 Slope

Pond Bottom

Estimated Storm Sewer TW 5.93 ac-ft

Top of Treatment Vol. 3.73 ac-ft

Normal Water Level 0.00 ac-ft

Front of Main. Berm 11.93 ac-ft

Provided Treat.Vol.+Att.Vol 8.84 ac-ft

Req'd Treat.Vol+Att. Vol 6.02 ac-ft

Pond R/W

Back of Main. Berm 15.44 ac-ft

13.59 ac-ft

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Back of Main. 
Berm

Front of Main. Berm

SHWT

Attenuation Vol.

Treatment Vol.

1' Freeboard



Basin A

Existing Pond A



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : Existing Pond A

POND NAME : Existing Pond A

Station Limits: From: 267+50 Roadway Length = 650 ft

To: 274+00 R/W Width = 115 ft

EXISTING CONDITION
Roadway Area:

Impervious Area : 2.30 ac
Pervious Area: 1.27 ac

Total Roadway Areas: 3.57 ac

Pond Area: Pervious Pond Area  =  0.33 ac

Total Area: Impervious Area: 2.30 ac
Pervious Area: 1.88 ac

Pond Area: 0.33 ac
Old Jiffy Area: 0.59 ac

Total Area: 5.10 ac
Curve Number:

Soil Group CN Area

D 98 2.30 ac 4

D 84 1.27 ac 4

D 92 0.59 ac 4

D 80 0.61 ac 4

D 100 0.33 ac 4

Total: 5.10 ac
CN  =  Total CN*Area / Total Area  = 91.8

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.89 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) = (P - 0.2S)2 Runoff (Q) = 8.01 in 6.92 in
  (P + 0.8S)   

May 6, 2021
KIT-009-01

Malabar Road PD&E

Land Use Description CN*Area

Impervious areas; Streets & roads 225.4

There is a control structure located on the north side of Malabar 
Rd. that used to serve the pond for the old Jiffy Lube at the 
northeast corner of Malabar & Minton. The site has been 
redeveloped into a Cumberland Farms gas station/convenience 
store with a new pond. The control structure orifice was plugged 
but the weir remains, and the structure collects runoff from a small 
landscaped area.

Open Space (lawns, parks, golf courses, cemeteries, etc.) Fair 
condition (grass cover 50% to 75%)

106.7

Proposed Pond Pervious 48.8

Proposed Ponds (Water Surface) 33.0

7-11 Commercial Area 54.3

468.2



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

Station Limits: From: 267+50 Roadway Length = 650 ft
To: 274+00 R/W Width = 115 ft

PROPOSED CONDITION

Roadway Area:
Impervious Roadway Area: 2.42 ac

Pervious Roadway Area: 1.15 ac
Total Roadway Area : 3.57 ac

Pond Area: Pervious Pond Area : 0.61 ac Dry Pond
Water Surface Area: 0.33 ac Area Below Weir (Per permit 16558-5)
Total Pond Area: 0.94 ac

Total Area: Impervious Area: 2.42 ac
Pervious Area: 1.76 ac

Pond Area: 0.33 ac
Old Jiffy Area: 0.00 ac

Total Area: 4.51 ac

Curve Number:
Soil Group CN Area

D 98 2.42 ac 4

D 84 1.15 ac 4

D 80 0.61 ac 4

D 100 0.33 ac 4

Total: 4.51 ac
CN  =  Total CN*Area / Total Area  = 92.1

Denotes Pond Area

Runoff:
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard Co.

Soil Capacity (S) = 1000 - 10 = 0.85 in Precipitation (P) = 9.00 in 7.90 in
    CN 

Runoff (Q) =  (P - 0.2S)2 Runoff (Q) = 8.01 in 6.92 in
  (P + 0.8S)   

Land Use Description CN*Area

Impervious areas; Streets & roads 237.2

Proposed Roadway Pervious 96.6

Proposed Pond Pervious 48.8

Proposed Ponds (Water Surface) 33.0

415.6



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

PROPOSED CONDITION

POND SIZING
Required Treatment Volume (TV)

Selection criteria
Permitting Agency SJRWMD
StormW.Mgmt. Dry Detention
Online/Offline Online
Impaired/OFW Yes/No
Open/Closed Basin Open

0.49 ac-ft

Dry Detention 2.50 in x Impervious Areas = 0.50 ac-ft
1.00 in x Total Basin Area = 0.38 ac-ft

0.50 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft)
SJRWMD 
25yr/24hr

Storm 
Sewer 

10yr/24hr 
Brevard 

Co.
Qpre = 3.01 ac-ft 2.60 ac-ft

Qpost = 3.01 ac-ft 2.60 ac-ft

ΔQ = 0.00 ac-ft 0.00 ac-ft

Attenuation Vreq = 0.00 ac-ft

Treatment Vreq  = 

Treatment Volume for Existing Basin
*This treatment volume was established in Permit 16558-5 for 
Malabar Road.



Inwood Consulting Engineers, Inc. Made by: DLD DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

May 6, 2021
KIT-009-01

Malabar Road PD&E

Maintenance Area Width = 11.0 ft  @ 1:10 Existing Ground Elevation = 23.00
Pond Tie-In Width = 0.0 ft flat Normal Water Elevation = N/A

Maximum Storage Depth (SD) = 4.00 ft with 1.0 ft freeboard Lowest EOP Elevation = 24.00

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 = 900 ft

Estimated Energy Losses = 0.5 ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Allowable Storm Sewer Tailwater EL = 22.55 ft

0' 11'

R/W Line

flat 1:10

Existing Ground
1:2

Pond Section (Dry)

Pond Stage / Storage Calculations

LENGTH WIDTH
24.72 0.71 ac 470.0 ft 66.0 ft
24.72 0.58 ac 470.0 ft 54.0 ft
24.17 0.45 ac 459.0 ft 43.0 ft
23.62 0.33 ac 448.0 ft 32.0 ft
22.92 0.33 ac 445.2 ft 29.2 ft
21.44 0.23 ac 439.3 ft 23.3 ft
21.42 0.23 ac 439.2 ft 23.2 ft
18.62 0.12 ac 428.0 ft 12.0 ft

Required Treatment OR Attenuation Vol.= 0.50 ac-ft Provided Treatment OR Attenuation Vol.= 0.50 ac-ft
Required Treatment OR Attenuation Stage= 21.42 ft Provided Treatment OR Attenuation Stage= 21.44 ft

Estimated Treat. Vol.+Storm Sewer Att.= 0.50 ac-ft Required Treatment Vol.= 0.50 ac-ft
Estimated Storm Sewer TW EL.= 21.44 ft Required Attenuation Vol.= 0.00 ac-ft

0.71 ac

Pond Bottom

ELEVATION DESCRIPTION AREA
DIMENSIONS

STORAGE

Req'd Treat. Vol. OR Att. Vol. 0.50 ac-ft

Back of Main. Berm 1.00 ac-ft
0.71 ac-ft

ACTUAL POND R/W

Provided Treat. Vol. OR Att. Vol. 0.49 ac-ft
Pond Bottom 0.00 ac-ft

Front of Main. Berm 0.50 ac-ft

Pond R/W

Overflow Weir Elevation 0.96 ac-ft

HGL 
requirements 
met

Back of Main. 
Berm

Front of Main. Berm

Freeboard

SHWT

Attenuation Vol. or
Treatment Vol. (whichever 
is greater)

2' Minimum
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Basin C-7

Alternative 2
 ICPR Models



Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc.

C-7 Basin Pre-Development

Malabar Road PD&E
C-7 Basin Pre-Development

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-7

U:C7_Pre



  

Malabar Road PD&E
C-7 Basin Pre-Development

                  Name: C7_Pre          C7_Pre          
                 Group: BASE            BASE            
            Simulation: 25yr_24hr       Meanann         
                  Node: C-7             C-7             
                  Type: SCS             SCS             
       Unit Hydrograph: Uh256           Uh256           
        Peaking Factor: 256.0           256.0           
    Spec Time Inc(min): 4.27            4.27            
    Comp Time Inc(min): 4.27            4.27            
             Rain File: Flmod           Flmod           
       Rain Amount(in): 9.000           5.000           
         Duration(hrs): 30.00           24.00           
                Status: Onsite          Onsite          
               TC(min): 32.00           32.00           
       Time Shift(hrs): 0.00            0.00            
              Area(ac): 4.940           4.940           
   Vol of Unit Hyd(in): 1.000           1.000           
             Curve Num: 86.500          86.500          
               DCIA(%): 0.000           0.000           
         Time Max(hrs): 15.22           12.30           
         Flow Max(cfs): 12.89           6.98            
     Runoff Volume(in): 7.358           3.514           
    Runoff Volume(ft3): 131945          63016           

C-7 Basin Pre-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1

25yr/24hr Allowable discharge = 12.89 cfs + 0.08 cfs/acre x 3.48 acres (new impervious) = 13.17 cfs

Mean annual allowable discharge = 6.98 cfs + 0.05 cfs/acre x 3.48 acres (new impervious) = 7.15 cfs



Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc.

C-7 Basin Post-Development

Malabar Road PD&E
C-7 Basin Post-Development
Alternative 2

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-8
A:C-7 Pond 2

U:C-7 Post

D:DS-C7



  

Malabar Road PD&E
C-7 Basin Post-Development
Alternative 2

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: C-7 Post                 Node: C-7 Pond 2             Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 18.00          
               Area(ac): 10.490                  Time Shift(hrs): 0.00           
           Curve Number: 92.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: C-7 Pond 2          Base Flow(cfs): 0.000          Init Stage(ft): 17.000    
     Group: BASE                                               Warn Stage(ft): 19.500    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         17.000          1.5500
         19.500          1.8900
         20.500          2.0300

------------------------------------------------------------------------------------------
      Name: C-8                 Base Flow(cfs): 0.000          Init Stage(ft): 8.370     
     Group: BASE                                               Warn Stage(ft): 14.490    
      Type: Time/Stage                                        

Tailwater data based on C-1 Rediversion Phase 1 SWMM Model - Node C108

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00           8.370
          24.00          14.490
          48.00          14.420
          72.00          13.480
          96.00          12.600
         120.00          11.780
         144.00          10.910

==========================================================================================
==== Drop Structures =====================================================================
==========================================================================================

         Name: DS-C7               From Node: C-7 Pond 2         Length(ft): 25.00          
        Group: BASE                  To Node: C-8                     Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 24.00          24.00                                    Flow: Both
     Rise(in): 24.00          24.00                      Entrance Loss Coef: 0.000
   Invert(ft): 14.000         13.500                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 3 for Drop Structure DS-C7 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.00                         Invert(ft): 17.000         
               Rise(in): 3.00                   Control Elev(ft): 17.000         

*** Weir 2 of 3 for Drop Structure DS-C7 ***
                                                                                  TABLE

C-7 Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 3



Malabar Road PD&E
C-7 Basin Post-Development
Alternative 2

                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 24.00                        Invert(ft): 19.100         
               Rise(in): 37.00                  Control Elev(ft): 19.100         

*** Weir 3 of 3 for Drop Structure DS-C7 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 8.00                         Invert(ft): 18.100         
               Rise(in): 12.00                  Control Elev(ft): 18.100         

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name:                     From Node:                
        Group: BASE                  To Node:                
         Flow: Both                    Count: 1              
         Type: Horizontal           Geometry: Circular       

                    Span(in): 0.00
                    Rise(in): 0.00
                  Invert(ft): 0.000
       Control Elevation(ft): 0.000
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 25yr_24hr      
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-7\Post\25yr_24hr.R32                           

      Override Defaults: Yes            
    Storm Duration(hrs): 30.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 9.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: Meanann        
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-7\Post\Meanann.R32                             

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 25yr_24hr           Hydrology Sim: 25yr_24hr      
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-7\Post\25yr_24hr.I32                           

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

C-7 Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 3



Malabar Road PD&E
C-7 Basin Post-Development
Alternative 2

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: Meanann             Hydrology Sim: Meanann        
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-7\Post\Meanann.I32                             

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          15.000         

Group           Run  
--------------- -----
BASE            Yes  

C-7 Basin Post-Development
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Malabar Road PD&E
C-7 Basin Post-Development
Alternative 2

                                     Max   Warning Max Delta  Max Surf       Max       Max
           Name     Simulation     Stage     Stage     Stage      Area    Inflow   Outflow
                                      ft        ft        ft       ft2       cfs       cfs

     C-7 Pond 2      25yr_24hr     19.45     19.50    0.0050     82022     38.08     10.00
     C-7 Pond 2        Meanann     18.63     19.50    0.0050     77176     22.45      1.11

            C-8      25yr_24hr     14.49     14.49    0.0043         0     10.00      0.00
            C-8        Meanann     14.49     14.49    0.0043         0      1.11      0.00

C-7 Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1
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Alternative 3
(Preferred)

 ICPR Models
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C-7 Basin Pre-Development

Malabar Road PD&E
C-7 Basin Pre-Development

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-7

U:C7_Pre



  

Malabar Road PD&E
C-7 Basin Pre-Development

                  Name: C7_Pre          C7_Pre          
                 Group: BASE            BASE            
            Simulation: 25yr_24hr       Meanann         
                  Node: C-7             C-7             
                  Type: SCS             SCS             
       Unit Hydrograph: Uh256           Uh256           
        Peaking Factor: 256.0           256.0           
    Spec Time Inc(min): 4.27            4.27            
    Comp Time Inc(min): 4.27            4.27            
             Rain File: Flmod           Flmod           
       Rain Amount(in): 9.000           5.000           
         Duration(hrs): 30.00           24.00           
                Status: Onsite          Onsite          
               TC(min): 32.00           32.00           
       Time Shift(hrs): 0.00            0.00            
              Area(ac): 4.940           4.940           
   Vol of Unit Hyd(in): 1.000           1.000           
             Curve Num: 86.500          86.500          
               DCIA(%): 0.000           0.000           
         Time Max(hrs): 15.22           12.30           
         Flow Max(cfs): 12.89           6.98            
     Runoff Volume(in): 7.358           3.514           
    Runoff Volume(ft3): 131945          63016           

C-7 Basin Pre-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1

25yr/24hr Allowable discharge = 12.89 cfs + 0.08 cfs/acre x 3.48 acres (new impervious) = 13.17 cfs

Mean annual allowable discharge = 6.98 cfs + 0.05 cfs/acre x 3.48 acres (new impervious) = 7.15 cfs
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C-7 Basin Post-Development

Malabar Road PD&E
C-7 Basin Post-Development
Alternative 3

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

A:C-7 Pond 3

U:C-7 Post

T:C-7D:DS-C7



  

Malabar Road PD&E
C-7 Basin Post-Development
Alternative 3

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: C-7 Post                 Node: C-7 Pond 3             Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 30.00          
               Area(ac): 10.350                  Time Shift(hrs): 0.00           
           Curve Number: 91.70              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: C-7                 Base Flow(cfs): 0.000          Init Stage(ft): 8.350     
     Group: BASE                                               Warn Stage(ft): 14.340    
      Type: Time/Stage                                        

Tailwater data based on C-1 Rediversion Phase 1 SWMM Model - Node C107

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00           8.350
          24.00          14.280
          48.00          14.340
          72.00          13.450
          96.00          12.660
         120.00          11.850
         144.00          11.000
         168.00          10.430

------------------------------------------------------------------------------------------
      Name: C-7 Pond 3          Base Flow(cfs): 0.000          Init Stage(ft): 16.200    
     Group: BASE                                               Warn Stage(ft): 19.000    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         16.200          1.2900
         19.000          1.6300
         20.000          1.7600

==========================================================================================
==== Drop Structures =====================================================================
==========================================================================================

         Name: DS-C7               From Node: C-7 Pond 3         Length(ft): 1300.00        
        Group: BASE                  To Node: C-7                     Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 18.00          18.00                                    Flow: Both
     Rise(in): 18.00          18.00                      Entrance Loss Coef: 1.000
   Invert(ft): 14.500         12.500                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 3 for Drop Structure DS-C7 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.00                         Invert(ft): 16.200         
               Rise(in): 3.00                   Control Elev(ft): 16.200         

*** Weir 2 of 3 for Drop Structure DS-C7 ***

C-7 Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 3



Malabar Road PD&E
C-7 Basin Post-Development
Alternative 3

                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 24.00                        Invert(ft): 18.300         
               Rise(in): 37.00                  Control Elev(ft): 18.300         

*** Weir 3 of 3 for Drop Structure DS-C7 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 8.00                         Invert(ft): 17.300         
               Rise(in): 12.00                  Control Elev(ft): 17.300         

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name:                     From Node:                
        Group: BASE                  To Node:                
         Flow: Both                    Count: 1              
         Type: Horizontal           Geometry: Circular       

                    Span(in): 0.00
                    Rise(in): 0.00
                  Invert(ft): 0.000
       Control Elevation(ft): 0.000
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-7\Post\25yr_24hr.R32        

      Override Defaults: Yes            
    Storm Duration(hrs): 30.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 9.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-7\Post\Meanann.R32          

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 25yr_24hr           Hydrology Sim: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-7\Post\25yr_24hr.I32        

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

C-7 Basin Post-Development
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Malabar Road PD&E
C-7 Basin Post-Development
Alternative 3

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: Meanann             Hydrology Sim: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-7\Post\Meanann.I32          

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          15.000         

Group           Run  
--------------- -----
BASE            Yes  

C-7 Basin Post-Development
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Malabar Road PD&E
C-7 Basin Post-Development
Alternative 3

                                     Max   Warning Max Delta  Max Surf       Max       Max
           Name     Simulation     Stage     Stage     Stage      Area    Inflow   Outflow
                                      ft        ft        ft       ft2       cfs       cfs

            C-7      25yr_24hr     14.29     14.34    0.0041         0      5.93      0.00
            C-7        Meanann     14.29     14.34    0.0041         0      1.52      0.00

     C-7 Pond 3      25yr_24hr     19.00     19.00    0.0050     71019     29.39      5.93
     C-7 Pond 3        Meanann     17.99     19.00    0.0050     65646     17.11      1.52

C-7 Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1
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Alternative 1
(Preferred)

ICPR Models
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C-8 & C-9 Combined Basin Pre-Development

Malabar Road PD&E
C-8 & C-9 Combined Basin Pre-Development

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-8

U:C-8 & C-9 Pre



  

Malabar Road PD&E
C-8 & C-9 Combined Basin Pre-Development

                  Name: C-8 & C-9 Pre   C-8 & C-9 Pre   
                 Group: BASE            BASE            
            Simulation: 25yr_24hr       Meanann         
                  Node: C-8             C-8             
                  Type: SCS             SCS             
       Unit Hydrograph: Uh256           Uh256           
        Peaking Factor: 256.0           256.0           
    Spec Time Inc(min): 5.60            5.60            
    Comp Time Inc(min): 5.00            5.00            
             Rain File: Flmod           Flmod           
       Rain Amount(in): 9.000           5.000           
         Duration(hrs): 30.00           24.00           
                Status: Onsite          Onsite          
               TC(min): 42.00           42.00           
       Time Shift(hrs): 0.00            0.00            
              Area(ac): 6.270           6.270           
   Vol of Unit Hyd(in): 1.000           1.000           
             Curve Num: 86.500          86.500          
               DCIA(%): 0.000           0.000           
         Time Max(hrs): 15.33           12.42           
         Flow Max(cfs): 14.08           7.57            
     Runoff Volume(in): 7.351           3.510           
    Runoff Volume(ft3): 167310          79897           

C-8 & C-9 Combined Basin Pre-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1

25yr/24hr Allowable discharge = 14.08 cfs + 0.08 cfs/acre x 4.42 acres (new impervious) = 14.43 cfs

Mean annual allowable discharge = 7.57 cfs + 0.05 cfs/acre x 4.42 acres (new impervious) = 7.79 cfs
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C-8 & C-9 Combined Basin Post-Development

Malabar Road PD&E
C-8 & C-9 Combined Basin Post-Development
Alternative 1

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

A:C-8 & C-9 Pond1

U:C-8 & C-9 Post

T:C-8 & C-9D:DS-C8C9



  

Malabar Road PD&E
C-8 & C-9 Combined Basin Post-Development
Alternative 1

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: C-8 & C-9 Post           Node: C-8 & C-9 Pond1        Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 26.00          
               Area(ac): 12.570                  Time Shift(hrs): 0.00           
           Curve Number: 91.70              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: C-8 & C-9           Base Flow(cfs): 0.000          Init Stage(ft): 8.370     
     Group: BASE                                               Warn Stage(ft): 14.490    
      Type: Time/Stage                                        

Tailwater data based on C-1 Rediversion Phase 1 SWMM Model - Node C108

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00           8.370
          24.00          14.490
          48.00          14.420
          72.00          13.480
          96.00          12.600
         120.00          11.780
         144.00          10.910

------------------------------------------------------------------------------------------
      Name: C-8 & C-9 Pond1     Base Flow(cfs): 0.000          Init Stage(ft): 17.000    
     Group: BASE                                               Warn Stage(ft): 20.000    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         17.000          1.3500
         20.000          1.7800
         21.000          1.9400

==========================================================================================
==== Drop Structures =====================================================================
==========================================================================================

         Name: DS-C8C9             From Node: C-8 & C-9 Pond1    Length(ft): 1000.00        
        Group: BASE                  To Node: C-8 & C-9               Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 24.00          24.00                                    Flow: Both
     Rise(in): 24.00          24.00                      Entrance Loss Coef: 0.000
   Invert(ft): 14.000         12.500                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 3 for Drop Structure DS-C8C9 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 3.00                         Invert(ft): 17.000         
               Rise(in): 3.00                   Control Elev(ft): 17.000         

*** Weir 2 of 3 for Drop Structure DS-C8C9 ***
                                                                                  TABLE

C-8 & C-9 Combined Basin Post-Development
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Malabar Road PD&E
C-8 & C-9 Combined Basin Post-Development
Alternative 1

                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 24.00                        Invert(ft): 19.500         
               Rise(in): 37.00                  Control Elev(ft): 19.500         

*** Weir 3 of 3 for Drop Structure DS-C8C9 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 8.00                         Invert(ft): 18.500         
               Rise(in): 12.00                  Control Elev(ft): 18.500         

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name:                     From Node:                
        Group: BASE                  To Node:                
         Flow: Both                    Count: 1              
         Type: Horizontal           Geometry: Circular       

                    Span(in): 0.00
                    Rise(in): 0.00
                  Invert(ft): 0.000
       Control Elevation(ft): 0.000
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 25yr_24hr      
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-8 and C-9 Combined\Post\25yr_24hr.R32          

      Override Defaults: Yes            
    Storm Duration(hrs): 30.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 9.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: Meanann        
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-8 and C-9 Combined\Post\Meanann.R32            

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 25yr_24hr           Hydrology Sim: 25yr_24hr      
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-8 and C-9 Combined\Post\25yr_24hr.I32          

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

C-8 & C-9 Combined Basin Post-Development
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C-8 & C-9 Combined Basin Post-Development
Alternative 1

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: Meanann             Hydrology Sim: Meanann        
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-8 and C-9 Combined\Post\Meanann.I32            

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          15.000         

Group           Run  
--------------- -----
BASE            Yes  

C-8 & C-9 Combined Basin Post-Development
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Malabar Road PD&E
C-8 & C-9 Combined Basin Post-Development
Alternative 1

                                     Max   Warning Max Delta  Max Surf       Max       Max
           Name     Simulation     Stage     Stage     Stage      Area    Inflow   Outflow
                                      ft        ft        ft       ft2       cfs       cfs

      C-8 & C-9      25yr_24hr     14.49     14.49    0.0043         0     13.87      0.00
      C-8 & C-9        Meanann     14.49     14.49    0.0043         0      1.39      0.00

C-8 & C-9 Pond1      25yr_24hr     19.97     20.00    0.0050     77343     38.31     13.87
C-8 & C-9 Pond1        Meanann     19.13     20.00    0.0050     72089     22.33      1.39

C-8 & C-9 Combined Basin Post-Development
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C-10 West Basin Pre-Development

Malabar Road PD&E
C-10 West Basin Pre-Development

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-10

U:C10W_Pre



  

Malabar Road PD&E
C-10 West Basin Pre-Development

                  Name: C10W_Pre        C10W_Pre        
                 Group: BASE            BASE            
            Simulation: 25yr_24hr       Meanann         
                  Node: C-10            C-10            
                  Type: SCS             SCS             
       Unit Hydrograph: Uh256           Uh256           
        Peaking Factor: 256.0           256.0           
    Spec Time Inc(min): 7.20            7.20            
    Comp Time Inc(min): 5.00            5.00            
             Rain File: Flmod           Flmod           
       Rain Amount(in): 9.000           5.000           
         Duration(hrs): 30.00           24.00           
                Status: Onsite          Onsite          
               TC(min): 54.00           54.00           
       Time Shift(hrs): 0.00            0.00            
              Area(ac): 1.900           1.900           
   Vol of Unit Hyd(in): 1.000           1.000           
             Curve Num: 86.500          86.500          
               DCIA(%): 0.000           0.000           
         Time Max(hrs): 15.50           12.58           
         Flow Max(cfs): 3.70            1.97            
     Runoff Volume(in): 7.359           3.514           
    Runoff Volume(ft3): 50752           24236           

C-10 West Basin Pre-Development
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25yr/24hr Allowable discharge = 3.70 cfs + 0.08 cfs/acre x 1.34 acres (new impervious) = 3.81 cfs

Mean annual allowable discharge = 1.97 cfs + 0.05 cfs/acre x 1.34 acres (new impervious) = 2.04 cfs
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C-10 West Basin Post-Development

Malabar Road PD&E
C-10 West Basin Post-Development
Alternative 1

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

A:C-10W Pond 1

U:C-10W Post

T:C-10D:DS-C10W



  

Malabar Road PD&E
C-10 West Basin Post-Development
Alternative 1

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: C-10W Post               Node: C-10W Pond 1           Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 17.00          
               Area(ac): 4.020                   Time Shift(hrs): 0.00           
           Curve Number: 89.10              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: C-10                Base Flow(cfs): 0.000          Init Stage(ft): 6.720     
     Group: BASE                                               Warn Stage(ft): 15.440    
      Type: Time/Stage                                        

Tailwater Data based on MTWCD C-10 ICPR Model - Node 10-03N

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00           6.720
          24.00          15.440
         144.00           6.750

------------------------------------------------------------------------------------------
      Name: C-10W Pond 1        Base Flow(cfs): 0.000          Init Stage(ft): 17.000    
     Group: BASE                                               Warn Stage(ft): 21.500    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         17.000          0.2200
         21.500          0.5200
         22.500          0.6000

==========================================================================================
==== Drop Structures =====================================================================
==========================================================================================

         Name: DS-C10W             From Node: C-10W Pond 1       Length(ft): 500.00         
        Group: BASE                  To Node: C-10                    Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 18.00          18.00                                    Flow: Both
     Rise(in): 18.00          18.00                      Entrance Loss Coef: 0.000
   Invert(ft): 13.500         12.500                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 1 for Drop Structure DS-C10W ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 24.00                        Invert(ft): 21.250         
               Rise(in): 37.00                  Control Elev(ft): 21.250         

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name:                     From Node:                

C-10 West Basin Post-Development
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Malabar Road PD&E
C-10 West Basin Post-Development
Alternative 1

        Group: BASE                  To Node:                
         Flow: Both                    Count: 1              
         Type: Horizontal           Geometry: Circular       

                    Span(in): 0.00
                    Rise(in): 0.00
                  Invert(ft): 0.000
       Control Elevation(ft): 0.000
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Percolation Links ===================================================================
==========================================================================================

         Name:                     From Node:                          Flow: Both           
        Group: BASE                  To Node:                         Count: 1              

         Surface Area Option: Use 1st Point in Stage/Area Table       
   Vertical Flow Termination: Horizontal Flow Algorithm               
       Aquifer Base Elev(ft): 0.000                         Perimeter 1(ft): 0.000          
        Water Table Elev(ft): 0.000                         Perimeter 2(ft): 0.000          
  Ann Recharge Rate(in/year): 0.000                         Perimeter 3(ft): 0.000          
  Horiz Conductivity(ft/day): 0.000                     Distance 1 to 2(ft): 0.000          
   Vert Conductivity(ft/day): 0.000                     Distance 2 to 3(ft): 0.000          
     Effective Porosity(dec): 0.000                        Num Cells 1 to 2: 0              
            Suction Head(in): 0.000                        Num Cells 2 to 3: 0              
         Layer Thickness(ft): 0.000          

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 West\Post\25yr_24hr.R32  

      Override Defaults: Yes            
    Storm Duration(hrs): 30.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 9.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 West\Post\Meanann.R32    

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 25yr_24hr           Hydrology Sim: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 West\Post\25yr_24hr.I32  

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
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999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: Meanann             Hydrology Sim: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 West\Post\Meanann.I32    

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          15.000         

Group           Run  
--------------- -----
BASE            Yes  

C-10 West Basin Post-Development
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Malabar Road PD&E
C-10 West Basin Post-Development
Alternative 1

                                     Max   Warning Max Delta  Max Surf       Max       Max
           Name     Simulation     Stage     Stage     Stage      Area    Inflow   Outflow
                                      ft        ft        ft       ft2       cfs       cfs

           C-10      25yr_24hr     15.44     15.44    0.0061         0      3.52      0.00
           C-10        Meanann     15.44     15.44    0.0061         0      0.00      0.00

   C-10W Pond 1      25yr_24hr     21.48     21.50    0.0050     22585     14.56      3.52
   C-10W Pond 1        Meanann     20.69     21.50    0.0050     20305      8.32      0.00

C-10 West Basin Post-Development
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C-10 Combined Basin Pre-Development

Malabar Road PD&E
C-10 Combined Basin Pre-Development

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-10

U:C10_Pre



  

Malabar Road PD&E
C-10 Combined Basin Pre-Development

                  Name: C10_Pre         C10_Pre         
                 Group: BASE            BASE            
            Simulation: 25yr_24hr       Meanann         
                  Node: C-10            C-10            
                  Type: SCS             SCS             
       Unit Hydrograph: Uh256           Uh256           
        Peaking Factor: 256.0           256.0           
    Spec Time Inc(min): 1.47            1.47            
    Comp Time Inc(min): 1.47            1.47            
             Rain File: Flmod           Flmod           
       Rain Amount(in): 9.000           5.000           
         Duration(hrs): 30.00           24.00           
                Status: Onsite          Onsite          
               TC(min): 11.00           11.00           
       Time Shift(hrs): 0.00            0.00            
              Area(ac): 8.260           8.260           
   Vol of Unit Hyd(in): 1.000           1.000           
             Curve Num: 86.500          86.500          
               DCIA(%): 0.000           0.000           
         Time Max(hrs): 15.03           12.05           
         Flow Max(cfs): 34.32           19.54           
     Runoff Volume(in): 7.362           3.515           
    Runoff Volume(ft3): 220737          105389          

C-10 Combined Basin Pre-Development
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25yr/24hr Allowable discharge = 34.32 cfs + 0.08 cfs/acre x 5.82 acres (new impervious) = 34.79 cfs

Mean annual allowable discharge = 19.54 cfs + 0.05 cfs/acre x 5.82 acres (new impervious) = 19.83 cfs
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C-10 Combined Basin Post-Development

Malabar Road PD&E
C-10 East (with C-10 West) Basin Post-Development
Alternative 1 (Swale)

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

A:C-10E Swale 2

U:C-10 Post

A:C-10E Swale 1 T:C-10

P:EQ-1

D:DS-C10



  

Malabar Road PD&E
C-10 East (with C-10 West) Basin Post-Development
Alternative 1 (Swale)

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: C-10 Post                Node: C-10E Swale 2          Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 14.00          
               Area(ac): 16.930                  Time Shift(hrs): 0.00           
           Curve Number: 89.40              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: C-10                Base Flow(cfs): 0.000          Init Stage(ft): 6.720     
     Group: BASE                                               Warn Stage(ft): 15.740    
      Type: Time/Stage                                        

Tailwater Data based on MTWCD C-10 ICPR Model - Node 10-04UN

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00           6.720
          24.00          15.740
         144.00           6.720

------------------------------------------------------------------------------------------
      Name: C-10E Swale 1       Base Flow(cfs): 0.000          Init Stage(ft): 20.000    
     Group: BASE                                               Warn Stage(ft): 23.500    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         20.000          0.4900
         23.500          1.1100
         24.500          1.3000

------------------------------------------------------------------------------------------
      Name: C-10E Swale 2       Base Flow(cfs): 0.000          Init Stage(ft): 21.000    
     Group: BASE                                               Warn Stage(ft): 23.500    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         21.000          0.2000
         23.500          0.7900
         24.500          0.9700

==========================================================================================
==== Pipes ===============================================================================
==========================================================================================

         Name: EQ-1                From Node: C-10E Swale 2      Length(ft): 150.00         
        Group: BASE                  To Node: C-10E Swale 1           Count: 2              
                                                          Friction Equation: Automatic
               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive
     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both
     Span(in): 53.00          53.00                      Entrance Loss Coef: 0.00
     Rise(in): 34.00          34.00                          Exit Loss Coef: 1.00
   Invert(ft): 21.000         20.000                         Bend Loss Coef: 0.00
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:
Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:
Horizontal Ellipse Concrete: Square edge with headwall

==========================================================================================

C-10 Combined Basin Post-Development
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Malabar Road PD&E
C-10 East (with C-10 West) Basin Post-Development
Alternative 1 (Swale)

==== Drop Structures =====================================================================
==========================================================================================

         Name: DS-C10              From Node: C-10E Swale 1      Length(ft): 300.00         
        Group: BASE                  To Node: C-10                    Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 24.00          24.00                                    Flow: Both
     Rise(in): 24.00          24.00                      Entrance Loss Coef: 0.000
   Invert(ft): 14.500         14.000                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 1 for Drop Structure DS-C10 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 36.00                        Invert(ft): 22.100         
               Rise(in): 54.00                  Control Elev(ft): 22.100         

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name:                     From Node:                
        Group: BASE                  To Node:                
         Flow: Both                    Count: 1              
         Type: Horizontal           Geometry: Circular       

                    Span(in): 0.00
                    Rise(in): 0.00
                  Invert(ft): 0.000
       Control Elevation(ft): 0.000
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Percolation Links ===================================================================
==========================================================================================

         Name:                     From Node:                          Flow: Both           
        Group: BASE                  To Node:                         Count: 1              

         Surface Area Option: Use 1st Point in Stage/Area Table       
   Vertical Flow Termination: Horizontal Flow Algorithm               
       Aquifer Base Elev(ft): 0.000                         Perimeter 1(ft): 0.000          
        Water Table Elev(ft): 0.000                         Perimeter 2(ft): 0.000          
  Ann Recharge Rate(in/year): 0.000                         Perimeter 3(ft): 0.000          
  Horiz Conductivity(ft/day): 0.000                     Distance 1 to 2(ft): 0.000          
   Vert Conductivity(ft/day): 0.000                     Distance 2 to 3(ft): 0.000          
     Effective Porosity(dec): 0.000                        Num Cells 1 to 2: 0              
            Suction Head(in): 0.000                        Num Cells 2 to 3: 0              
         Layer Thickness(ft): 0.000          

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 Combined\POST\25yr_24hr.R

      Override Defaults: Yes            
    Storm Duration(hrs): 30.00          
          Rainfall File: Flmod          

C-10 Combined Basin Post-Development
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Malabar Road PD&E
C-10 East (with C-10 West) Basin Post-Development
Alternative 1 (Swale)

    Rainfall Amount(in): 9.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 Combined\POST\Meanann.R32

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 25yr_24hr           Hydrology Sim: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 Combined\POST\25yr_24hr.I

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: Meanann             Hydrology Sim: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 Combined\POST\Meanann.I32

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          15.000         

Group           Run  
--------------- -----
BASE            Yes  

C-10 Combined Basin Post-Development
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Malabar Road PD&E
C-10 East (with C-10 West) Basin Post-Development
Alternative 1 (Swale)

                                     Max   Warning Max Delta  Max Surf       Max       Max
           Name     Simulation     Stage     Stage     Stage      Area    Inflow   Outflow
                                      ft        ft        ft       ft2       cfs       cfs

           C-10      25yr_24hr     15.74     15.74    0.0063         0     33.85      0.00
           C-10        Meanann     15.74     15.74    0.0063         0     18.73      0.00

  C-10E Swale 1      25yr_24hr     23.43     23.50    0.0050     47925     51.26     33.85
  C-10E Swale 1        Meanann     22.63     23.50    0.0050     42106     42.65     18.73

  C-10E Swale 2      25yr_24hr     23.50     23.50   -0.0050     34733     66.21     51.26
  C-10E Swale 2        Meanann     22.65     23.50    0.0050     26319     38.66     42.65

C-10 Combined Basin Post-Development
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C-10 Combined Basin Pre-Development

Malabar Road PD&E
C-10 Combined Basin Pre-Development

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-10

U:C10_Pre



  

Malabar Road PD&E
C-10 Combined Basin Pre-Development

                  Name: C10_Pre         C10_Pre         
                 Group: BASE            BASE            
            Simulation: 25yr_24hr       Meanann         
                  Node: C-10            C-10            
                  Type: SCS             SCS             
       Unit Hydrograph: Uh256           Uh256           
        Peaking Factor: 256.0           256.0           
    Spec Time Inc(min): 1.47            1.47            
    Comp Time Inc(min): 1.47            1.47            
             Rain File: Flmod           Flmod           
       Rain Amount(in): 9.000           5.000           
         Duration(hrs): 30.00           24.00           
                Status: Onsite          Onsite          
               TC(min): 11.00           11.00           
       Time Shift(hrs): 0.00            0.00            
              Area(ac): 8.260           8.260           
   Vol of Unit Hyd(in): 1.000           1.000           
             Curve Num: 86.500          86.500          
               DCIA(%): 0.000           0.000           
         Time Max(hrs): 15.03           12.05           
         Flow Max(cfs): 34.32           19.54           
     Runoff Volume(in): 7.362           3.515           
    Runoff Volume(ft3): 220737          105389          

C-10 Combined Basin Pre-Development
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25yr/24hr Allowable discharge = 34.32 cfs + 0.08 cfs/acre x 5.82 acres (new impervious) = 34.79 cfs

Mean annual allowable discharge = 19.54 cfs + 0.05 cfs/acre x 5.82 acres (new impervious) = 19.83 cfs
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C-10 Combined Basin Post-Development

Malabar Road PD&E
C-10 East (with C-10 West) Basin Post-Development
Alternative 2

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-20A:C-10E Pond 2

U:C-10 Post

D:DS-C10E



  

Malabar Road PD&E
C-10 East (with C-10 West) Basin Post-Development
Alternative 2

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: C-10 Post                Node: C-10E Pond 2           Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 14.00          
               Area(ac): 17.170                  Time Shift(hrs): 0.00           
           Curve Number: 92.20              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: C-10E Pond 2        Base Flow(cfs): 0.000          Init Stage(ft): 19.700    
     Group: BASE                                               Warn Stage(ft): 22.000    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         19.700          2.5500
         22.000          2.9400
         23.000          3.1200

------------------------------------------------------------------------------------------
      Name: C-20                Base Flow(cfs): 0.000          Init Stage(ft): 12.800    
     Group: BASE                                               Warn Stage(ft): 17.870    
      Type: Time/Stage                                        

Tailwater Data based on MTWCD C-10 ICPR Model - Node 20-04N

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00          12.800
          24.00          17.870
         144.00          12.800

==========================================================================================
==== Drop Structures =====================================================================
==========================================================================================

         Name: DS-C10E             From Node: C-10E Pond 2       Length(ft): 600.00         
        Group: BASE                  To Node: C-20                    Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 36.00          36.00                                    Flow: Both
     Rise(in): 36.00          36.00                      Entrance Loss Coef: 0.000
   Invert(ft): 15.000         14.000                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 3 for Drop Structure DS-C10E ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 4.00                         Invert(ft): 19.700         
               Rise(in): 4.00                   Control Elev(ft): 19.700         

*** Weir 2 of 3 for Drop Structure DS-C10E ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

C-10 Combined Basin Post-Development
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Malabar Road PD&E
C-10 East (with C-10 West) Basin Post-Development
Alternative 2

               Span(in): 36.00                        Invert(ft): 21.300         
               Rise(in): 79.00                  Control Elev(ft): 21.300         

*** Weir 3 of 3 for Drop Structure DS-C10E ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 6.00                         Invert(ft): 20.800         
               Rise(in): 6.00                   Control Elev(ft): 20.800         

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name:                     From Node:                
        Group: BASE                  To Node:                
         Flow: Both                    Count: 1              
         Type: Horizontal           Geometry: Circular       

                    Span(in): 0.00
                    Rise(in): 0.00
                  Invert(ft): 0.000
       Control Elevation(ft): 0.000
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Percolation Links ===================================================================
==========================================================================================

         Name:                     From Node:                          Flow: Both           
        Group: BASE                  To Node:                         Count: 1              

         Surface Area Option: Use 1st Point in Stage/Area Table       
   Vertical Flow Termination: Horizontal Flow Algorithm               
       Aquifer Base Elev(ft): 0.000                         Perimeter 1(ft): 0.000          
        Water Table Elev(ft): 0.000                         Perimeter 2(ft): 0.000          
  Ann Recharge Rate(in/year): 0.000                         Perimeter 3(ft): 0.000          
  Horiz Conductivity(ft/day): 0.000                     Distance 1 to 2(ft): 0.000          
   Vert Conductivity(ft/day): 0.000                     Distance 2 to 3(ft): 0.000          
     Effective Porosity(dec): 0.000                        Num Cells 1 to 2: 0              
            Suction Head(in): 0.000                        Num Cells 2 to 3: 0              
         Layer Thickness(ft): 0.000          

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 Combined\POST\25yr_24hr.R

      Override Defaults: Yes            
    Storm Duration(hrs): 30.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 9.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 Combined\POST\Meanann.R32

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

C-10 Combined Basin Post-Development
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Malabar Road PD&E
C-10 East (with C-10 West) Basin Post-Development
Alternative 2

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 25yr_24hr           Hydrology Sim: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 Combined\POST\25yr_24hr.I

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: Meanann             Hydrology Sim: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 Combined\POST\Meanann.I32

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          15.000         

Group           Run  
--------------- -----
BASE            Yes  

C-10 Combined Basin Post-Development
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Malabar Road PD&E
C-10 East (with C-10 West) Basin Post-Development
Alternative 2

                                     Max   Warning Max Delta  Max Surf       Max       Max
           Name     Simulation     Stage     Stage     Stage      Area    Inflow   Outflow
                                      ft        ft        ft       ft2       cfs       cfs

   C-10E Pond 2      25yr_24hr     21.90     22.00    0.0050    127315     68.70     30.09
   C-10E Pond 2        Meanann     21.36     22.00    0.0050    123364     41.50      2.15

           C-20      25yr_24hr     17.87     17.87    0.0035         0     30.09      0.00
           C-20        Meanann     17.87     17.87    0.0035         0      2.15      0.00

C-10 Combined Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1
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C-10 East Basin Pre-Development

Malabar Road PD&E
C-10 East Basin Pre-Development

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-10

U:C10E_Pre



  

Malabar Road PD&E
C-10 East Basin Pre-Development

                  Name: C10E_Pre        C10E_Pre        
                 Group: BASE            BASE            
            Simulation: 25yr_24hr       Meanann         
                  Node: C-10            C-10            
                  Type: SCS             SCS             
       Unit Hydrograph: Uh256           Uh256           
        Peaking Factor: 256.0           256.0           
    Spec Time Inc(min): 1.47            1.47            
    Comp Time Inc(min): 1.47            1.47            
             Rain File: Flmod           Flmod           
       Rain Amount(in): 9.000           5.000           
         Duration(hrs): 30.00           24.00           
                Status: Onsite          Onsite          
               TC(min): 11.00           11.00           
       Time Shift(hrs): 0.00            0.00            
              Area(ac): 6.360           6.360           
   Vol of Unit Hyd(in): 1.000           1.000           
             Curve Num: 86.500          86.500          
               DCIA(%): 0.000           0.000           
         Time Max(hrs): 15.03           12.05           
         Flow Max(cfs): 26.42           15.05           
     Runoff Volume(in): 7.362           3.515           
    Runoff Volume(ft3): 169962          81147           

C-10 East Basin Pre-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1

25yr/24hr Allowable discharge = 26.42 cfs + 0.08 cfs/acre x 4.48 acres (new impervious) = 26.78 cfs

Mean annual allowable discharge = 15.05 cfs + 0.05 cfs/acre x 4.48 acres (new impervious) = 15.27 cfs
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C-10 East Basin Post-Development

Malabar Road PD&E
C-10 East Basin Post-Development
Alternative 2

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-20A:C-10E Pond 2

U:C-10E Post

D:DS-C10W



  

Malabar Road PD&E
C-10 East Basin Post-Development
Alternative 1 (Swale)

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: C-10E Post               Node: C-10E Swale 2          Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 14.00          
               Area(ac): 13.920                  Time Shift(hrs): 0.00           
           Curve Number: 88.80              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: C-10                Base Flow(cfs): 0.000          Init Stage(ft): 6.720     
     Group: BASE                                               Warn Stage(ft): 15.740    
      Type: Time/Stage                                        

Tailwater Data based on MTWCD C-10 ICPR Model - Node 10-04UN

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00           6.720
          24.00          15.740
         144.00           6.720

------------------------------------------------------------------------------------------
      Name: C-10E Swale 1       Base Flow(cfs): 0.000          Init Stage(ft): 20.000    
     Group: BASE                                               Warn Stage(ft): 23.500    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         20.000          0.4900
         23.500          1.1100
         24.500          1.3000

------------------------------------------------------------------------------------------
      Name: C-10E Swale 2       Base Flow(cfs): 0.000          Init Stage(ft): 21.000    
     Group: BASE                                               Warn Stage(ft): 23.500    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         21.000          0.2000
         23.500          0.7900
         24.500          0.9700

==========================================================================================
==== Pipes ===============================================================================
==========================================================================================

         Name: EQ-1                From Node: C-10E Swale 2      Length(ft): 150.00         
        Group: BASE                  To Node: C-10E Swale 1           Count: 2              
                                                          Friction Equation: Automatic
               UPSTREAM       DOWNSTREAM                 Solution Algorithm: Most Restrictive
     Geometry: Horz Ellipse   Horz Ellipse                             Flow: Both
     Span(in): 53.00          53.00                      Entrance Loss Coef: 0.00
     Rise(in): 34.00          34.00                          Exit Loss Coef: 1.00
   Invert(ft): 21.000         20.000                         Bend Loss Coef: 0.00
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                       Stabilizer Option: None

Upstream FHWA Inlet Edge Description:
Horizontal Ellipse Concrete: Square edge with headwall

Downstream FHWA Inlet Edge Description:
Horizontal Ellipse Concrete: Square edge with headwall

==========================================================================================

C-10 East Basin Post-Development
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Malabar Road PD&E
C-10 East Basin Post-Development
Alternative 1 (Swale)

==== Drop Structures =====================================================================
==========================================================================================

         Name: DS-C10W             From Node: C-10E Swale 1      Length(ft): 300.00         
        Group: BASE                  To Node: C-10                    Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 18.00          18.00                                    Flow: Both
     Rise(in): 18.00          18.00                      Entrance Loss Coef: 0.000
   Invert(ft): 14.500         14.000                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 1 for Drop Structure DS-C10W ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 36.00                        Invert(ft): 21.800         
               Rise(in): 54.00                  Control Elev(ft): 21.800         

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name:                     From Node:                
        Group: BASE                  To Node:                
         Flow: Both                    Count: 1              
         Type: Horizontal           Geometry: Circular       

                    Span(in): 0.00
                    Rise(in): 0.00
                  Invert(ft): 0.000
       Control Elevation(ft): 0.000
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Percolation Links ===================================================================
==========================================================================================

         Name:                     From Node:                          Flow: Both           
        Group: BASE                  To Node:                         Count: 1              

         Surface Area Option: Use 1st Point in Stage/Area Table       
   Vertical Flow Termination: Horizontal Flow Algorithm               
       Aquifer Base Elev(ft): 0.000                         Perimeter 1(ft): 0.000          
        Water Table Elev(ft): 0.000                         Perimeter 2(ft): 0.000          
  Ann Recharge Rate(in/year): 0.000                         Perimeter 3(ft): 0.000          
  Horiz Conductivity(ft/day): 0.000                     Distance 1 to 2(ft): 0.000          
   Vert Conductivity(ft/day): 0.000                     Distance 2 to 3(ft): 0.000          
     Effective Porosity(dec): 0.000                        Num Cells 1 to 2: 0              
            Suction Head(in): 0.000                        Num Cells 2 to 3: 0              
         Layer Thickness(ft): 0.000          

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 East\Post\25yr_24hr.R32  

      Override Defaults: Yes            
    Storm Duration(hrs): 30.00          
          Rainfall File: Flmod          

C-10 East Basin Post-Development
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Malabar Road PD&E
C-10 East Basin Post-Development
Alternative 1 (Swale)

    Rainfall Amount(in): 9.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 East\Post\Meanann.R32    

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 25yr_24hr           Hydrology Sim: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 East\Post\25yr_24hr.I32  

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: Meanann             Hydrology Sim: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 East\Post\Meanann.I32    

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          15.000         

Group           Run  
--------------- -----
BASE            Yes  

C-10 East Basin Post-Development
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Malabar Road PD&E
C-10 East Basin Post-Development
Alternative 1 (Swale)

                                     Max   Warning Max Delta  Max Surf       Max       Max
           Name     Simulation     Stage     Stage     Stage      Area    Inflow   Outflow
                                      ft        ft        ft       ft2       cfs       cfs

           C-10      25yr_24hr     15.74     15.74    0.0063         0     17.15      0.00
           C-10        Meanann     15.74     15.74    0.0063         0     15.24      0.00

  C-10E Swale 1      25yr_24hr     23.44     23.50    0.0050     48035     49.26     17.15
  C-10E Swale 1        Meanann     22.27     23.50    0.0050     39411     23.90     15.24

  C-10E Swale 2      25yr_24hr     23.46     23.50    0.0050     34345     54.12     49.26
  C-10E Swale 2        Meanann     22.41     23.50    0.0050     23877     31.36     23.90

C-10 East Basin Post-Development
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C-10 East Basin Pre-Development

Malabar Road PD&E
C-10 East Basin Pre-Development

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-10

U:C10E_Pre



  

Malabar Road PD&E
C-10 East Basin Pre-Development

                  Name: C10E_Pre        C10E_Pre        
                 Group: BASE            BASE            
            Simulation: 25yr_24hr       Meanann         
                  Node: C-10            C-10            
                  Type: SCS             SCS             
       Unit Hydrograph: Uh256           Uh256           
        Peaking Factor: 256.0           256.0           
    Spec Time Inc(min): 1.47            1.47            
    Comp Time Inc(min): 1.47            1.47            
             Rain File: Flmod           Flmod           
       Rain Amount(in): 9.000           5.000           
         Duration(hrs): 30.00           24.00           
                Status: Onsite          Onsite          
               TC(min): 11.00           11.00           
       Time Shift(hrs): 0.00            0.00            
              Area(ac): 6.360           6.360           
   Vol of Unit Hyd(in): 1.000           1.000           
             Curve Num: 86.500          86.500          
               DCIA(%): 0.000           0.000           
         Time Max(hrs): 15.03           12.05           
         Flow Max(cfs): 26.42           15.05           
     Runoff Volume(in): 7.362           3.515           
    Runoff Volume(ft3): 169962          81147           

C-10 East Basin Pre-Development
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25yr/24hr Allowable discharge = 26.42 cfs + 0.08 cfs/acre x 4.48 acres (new impervious) = 26.78 cfs

Mean annual allowable discharge = 15.05 cfs + 0.05 cfs/acre x 4.48 acres (new impervious) = 15.27 cfs
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C-10 East Basin Post-Development

Malabar Road PD&E
C-10 East Basin Post-Development
Alternative 2

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-20A:C-10E Pond 2

U:C-10E Post

D:DS-C10W



  

Malabar Road PD&E
C-10 East Basin Post-Development
Alternative 2

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: C-10E Post               Node: C-10E Pond 2           Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 14.00          
               Area(ac): 13.360                  Time Shift(hrs): 0.00           
           Curve Number: 92.10              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: C-10E Pond 2        Base Flow(cfs): 0.000          Init Stage(ft): 19.700    
     Group: BASE                                               Warn Stage(ft): 22.000    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         19.700          1.9700
         22.000          2.3000
         23.000          2.4500

------------------------------------------------------------------------------------------
      Name: C-20                Base Flow(cfs): 0.000          Init Stage(ft): 12.800    
     Group: BASE                                               Warn Stage(ft): 17.870    
      Type: Time/Stage                                        

Tailwater Data based on MTWCD C-10 ICPR Model - Node 20-04N

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00          12.800
          24.00          17.870
         144.00          12.800

==========================================================================================
==== Drop Structures =====================================================================
==========================================================================================

         Name: DS-C10W             From Node: C-10E Pond 2       Length(ft): 600.00         
        Group: BASE                  To Node: C-20                    Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 30.00          30.00                                    Flow: Both
     Rise(in): 30.00          30.00                      Entrance Loss Coef: 0.000
   Invert(ft): 15.000         14.000                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 3 for Drop Structure DS-C10W ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 4.00                         Invert(ft): 19.700         
               Rise(in): 4.00                   Control Elev(ft): 19.700         

*** Weir 2 of 3 for Drop Structure DS-C10W ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

C-10 East Basin Post-Development
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C-10 East Basin Post-Development
Alternative 2

               Span(in): 37.00                        Invert(ft): 21.200         
               Rise(in): 54.00                  Control Elev(ft): 21.200         

*** Weir 3 of 3 for Drop Structure DS-C10W ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 8.00                         Invert(ft): 20.200         
               Rise(in): 12.00                  Control Elev(ft): 20.200         

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name:                     From Node:                
        Group: BASE                  To Node:                
         Flow: Both                    Count: 1              
         Type: Horizontal           Geometry: Circular       

                    Span(in): 0.00
                    Rise(in): 0.00
                  Invert(ft): 0.000
       Control Elevation(ft): 0.000
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Percolation Links ===================================================================
==========================================================================================

         Name:                     From Node:                          Flow: Both           
        Group: BASE                  To Node:                         Count: 1              

         Surface Area Option: Use 1st Point in Stage/Area Table       
   Vertical Flow Termination: Horizontal Flow Algorithm               
       Aquifer Base Elev(ft): 0.000                         Perimeter 1(ft): 0.000          
        Water Table Elev(ft): 0.000                         Perimeter 2(ft): 0.000          
  Ann Recharge Rate(in/year): 0.000                         Perimeter 3(ft): 0.000          
  Horiz Conductivity(ft/day): 0.000                     Distance 1 to 2(ft): 0.000          
   Vert Conductivity(ft/day): 0.000                     Distance 2 to 3(ft): 0.000          
     Effective Porosity(dec): 0.000                        Num Cells 1 to 2: 0              
            Suction Head(in): 0.000                        Num Cells 2 to 3: 0              
         Layer Thickness(ft): 0.000          

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 East\Post\25yr_24hr.R32  

      Override Defaults: Yes            
    Storm Duration(hrs): 30.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 9.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 East\Post\Meanann.R32    

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

C-10 East Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 3



Malabar Road PD&E
C-10 East Basin Post-Development
Alternative 2

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 25yr_24hr           Hydrology Sim: 25yr_24hr      
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 East\Post\25yr_24hr.I32  

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: Meanann             Hydrology Sim: Meanann        
     Filename: \\Icevfs01\production\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-10 East\Post\Meanann.I32    

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          15.000         

Group           Run  
--------------- -----
BASE            Yes  

C-10 East Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 3 of 3



  

Malabar Road PD&E
C-10 East Basin Post-Development
Alternative 2

                                     Max   Warning Max Delta  Max Surf       Max       Max
           Name     Simulation     Stage     Stage     Stage      Area    Inflow   Outflow
                                      ft        ft        ft       ft2       cfs       cfs

   C-10E Pond 2      25yr_24hr     21.78     22.00    0.0050     98797     53.43     25.21
   C-10E Pond 2        Meanann     21.18     22.00    0.0050     95072     32.24      2.56

           C-20      25yr_24hr     17.87     17.87    0.0035         0     25.21      0.00
           C-20        Meanann     17.87     17.87    0.0035         0      2.56      0.00

C-10 East Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



Basin C-20

Alternative 1
(Preferred)

ICPR Models



Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc.

C-20 Basin Pre-Development

Malabar Road PD&E
C-20 Basin Pre-Development

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

T:C-20E

U:C20E_Pre



  

Malabar Road PD&E
C-20 Basin Pre-Development

                  Name: C20E_Pre        C20E_Pre        
                 Group: BASE            BASE            
            Simulation: 25yr_24hr       Meanann         
                  Node: C-20E           C-20E           
                  Type: SCS             SCS             
       Unit Hydrograph: Uh256           Uh256           
        Peaking Factor: 256.0           256.0           
    Spec Time Inc(min): 2.00            2.00            
    Comp Time Inc(min): 2.00            2.00            
             Rain File: Flmod           Flmod           
       Rain Amount(in): 9.000           5.000           
         Duration(hrs): 30.00           24.00           
                Status: Onsite          Onsite          
               TC(min): 15.00           15.00           
       Time Shift(hrs): 0.00            0.00            
              Area(ac): 19.020          19.020          
   Vol of Unit Hyd(in): 1.000           1.000           
             Curve Num: 86.500          86.500          
               DCIA(%): 0.000           0.000           
         Time Max(hrs): 15.07           12.10           
         Flow Max(cfs): 70.64           39.52           
     Runoff Volume(in): 7.362           3.516           
    Runoff Volume(ft3): 508316          242739          

C-20 Basin Pre-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1

25yr/24hr Allowable discharge = 70.64 cfs + 0.08 cfs/acre x 13.40 acres (new impervious) = 71.71 cfs

Mean annual allowable discharge = 39.52 cfs + 0.05 cfs/acre x 13.40 acres (new impervious) = 40.19 cfs



Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc.

C-20 Basin Post-Development

Malabar Road PD&E
C-20 Basin Post-Development
Alternative 1

Nodes
A Stage/Area
V Stage/Volume
T Time/Stage
M Manhole

Basins
O Overland Flow
U SCS Unit CN
S SBUH CN
Y SCS Unit GA
Z SBUH GA

Links
P Pipe
W Weir
C Channel
D Drop Structure
B Bridge
R Rating Curve
H Breach
E Percolation
F Filter
X Exfil Trench

A:C-20 Pond

U:C-20 Post

T:C-20D:DS-C20



  

Malabar Road PD&E
C-20 Basin Post-Development
Alternative 1

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: C-20 Post                Node: C-20 Pond              Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 28.00          
               Area(ac): 36.120                  Time Shift(hrs): 0.00           
           Curve Number: 92.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

==========================================================================================
==== Nodes ===============================================================================
==========================================================================================

      Name: C-20                Base Flow(cfs): 0.000          Init Stage(ft): 16.820    
     Group: BASE                                               Warn Stage(ft): 23.500    
      Type: Time/Stage                                        

Tailwater Data based on MTWCD C-10 Model, Node 20-13N

      Time(hrs)       Stage(ft)
--------------- ---------------
           0.00          16.820
          24.00          23.500
          48.00          16.820

------------------------------------------------------------------------------------------
      Name: C-20 Pond           Base Flow(cfs): 0.000          Init Stage(ft): 20.800    
     Group: BASE                                               Warn Stage(ft): 23.500    
      Type: Stage/Area                                        

      Stage(ft)        Area(ac)
--------------- ---------------
         20.800          3.3800
         23.500          4.0600
         24.500          4.3200

==========================================================================================
==== Drop Structures =====================================================================
==========================================================================================

         Name: DS-C20              From Node: C-20 Pond          Length(ft): 300.00         
        Group: BASE                  To Node: C-20                    Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic
     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive
     Span(in): 42.00          42.00                                    Flow: Both
     Rise(in): 42.00          42.00                      Entrance Loss Coef: 0.000
   Invert(ft): 15.500         15.000                         Exit Loss Coef: 1.000
  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw
 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc
 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

*** Weir 1 of 3 for Drop Structure DS-C20 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 5.00                         Invert(ft): 20.800         
               Rise(in): 5.00                   Control Elev(ft): 20.800         

*** Weir 2 of 3 for Drop Structure DS-C20 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Horizontal                 Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

C-20 Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 3



Malabar Road PD&E
C-20 Basin Post-Development
Alternative 1

               Span(in): 36.00                        Invert(ft): 22.200         
               Rise(in): 105.00                 Control Elev(ft): 22.200         

*** Weir 3 of 3 for Drop Structure DS-C20 ***
                                                                                  TABLE
                  Count: 1                       Bottom Clip(in): 0.000                          
                   Type: Vertical: Mavis            Top Clip(in): 0.000                          
                   Flow: Both                     Weir Disc Coef: 3.200                          
               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 8.00                         Invert(ft): 21.700         
               Rise(in): 6.00                   Control Elev(ft): 21.700         

==========================================================================================
==== Weirs ===============================================================================
==========================================================================================

         Name:                     From Node:                
        Group: BASE                  To Node:                
         Flow: Both                    Count: 1              
         Type: Horizontal           Geometry: Circular       

                    Span(in): 0.00
                    Rise(in): 0.00
                  Invert(ft): 0.000
       Control Elevation(ft): 0.000
                                              TABLE
             Bottom Clip(in): 0.000           
                Top Clip(in): 0.000           
         Weir Discharge Coef: 3.200           
      Orifice Discharge Coef: 0.600           

==========================================================================================
==== Percolation Links ===================================================================
==========================================================================================

         Name:                     From Node:                          Flow: Both           
        Group: BASE                  To Node:                         Count: 1              

         Surface Area Option: Use 1st Point in Stage/Area Table       
   Vertical Flow Termination: Horizontal Flow Algorithm               
       Aquifer Base Elev(ft): 0.000                         Perimeter 1(ft): 0.000          
        Water Table Elev(ft): 0.000                         Perimeter 2(ft): 0.000          
  Ann Recharge Rate(in/year): 0.000                         Perimeter 3(ft): 0.000          
  Horiz Conductivity(ft/day): 0.000                     Distance 1 to 2(ft): 0.000          
   Vert Conductivity(ft/day): 0.000                     Distance 2 to 3(ft): 0.000          
     Effective Porosity(dec): 0.000                        Num Cells 1 to 2: 0              
            Suction Head(in): 0.000                        Num Cells 2 to 3: 0              
         Layer Thickness(ft): 0.000          

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 25yr_24hr      
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-20\Post\25yr_24hr.R32                          

      Override Defaults: Yes            
    Storm Duration(hrs): 30.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 9.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

----------------------------------------------------------------------------------------------------
         Name: Meanann        
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-20\Post\Meanann.R32                            

      Override Defaults: Yes            
    Storm Duration(hrs): 24.00          
          Rainfall File: Flmod          
    Rainfall Amount(in): 5.00           

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          5.00           

C-20 Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 3



Malabar Road PD&E
C-20 Basin Post-Development
Alternative 1

==========================================================================================
==== Routing Simulations =================================================================
==========================================================================================

         Name: 25yr_24hr           Hydrology Sim: 25yr_24hr      
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-20\Post\25yr_24hr.I32                          

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
999.000         15.000         

Group           Run  
--------------- -----
BASE            Yes  

----------------------------------------------------------------------------------------------------
         Name: Meanann             Hydrology Sim: Meanann        
     Filename: F:\Projects\KIT-009-01\admin\Drainage\Pond Sizing Analysis\ICPR\C-20\Post\Meanann.I32                            

      Execute: Yes         Restart: No            Patch: No   
  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        
    Time Step Optimizer: 10.000         
        Start Time(hrs): 0.000                     End Time(hrs): 30.00          
     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        
        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 
--------------- ---------------
30.000          15.000         

Group           Run  
--------------- -----
BASE            Yes  

C-20 Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 3 of 3



  

Malabar Road PD&E
C-20 Basin Post-Development
Alternative 1

                                     Max   Warning Max Delta  Max Surf       Max       Max
           Name     Simulation     Stage     Stage     Stage      Area    Inflow   Outflow
                                      ft        ft        ft       ft2       cfs       cfs

           C-20      25yr_24hr     23.50     23.50    0.0046         0     63.30      0.00
           C-20        Meanann     23.50     23.50    0.0046         0     22.84      0.00

      C-20 Pond      25yr_24hr     23.47     23.50   -0.0050    176563    106.33     63.30
      C-20 Pond        Meanann     23.45     23.50    0.0050    176340     62.37     22.84

C-20 Basin Post-Development

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1
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Inwood Consulting Engineers, Inc. Made by: ZKE DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-7

POND NAME : C-7 Alt. 3

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product

(ac)

 Roadway Paved Area 5.28 98.00 517.44

 Roadway Pervious Area 2.36 80.00 188.80

 Pond Pervious Area 1.42 80.00 113.60

 Pond Area at NWL 1.29 100.00 129.00

 Total 10.35 948.84

%DCIA = 63.48 %

Non-DCIA CN = 80.00

Composite C = 0.66

Annual Rainfall (P) = 52.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 1.14 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

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

16.20 Normal Water Level 1.29 12.54

1.13 3.00 3.39

13.20 0.97 9.15

0.75 12.20 9.15

1.00 Pond Bottom 0.52 0.00

Permanent Pool Volume Provided = 12.54 ac-ft

Mean Depth = Permanent Pool Volume / Area at NWL  = 9.72 ft

June 30, 2023

KIT-009-01

Malabar Road PD&E

Land Use
CN



Inwood Consulting Engineers, Inc. Made by: ZKE DATE:
3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-8 and C-9 

POND NAME : C-8 and C-9 Alt. 1

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product
(ac)

 Roadway Paved Area 6.70 98.00 656.60
 Roadway Pervious Area 2.99 80.00 239.20
 Pond Pervious Area 1.53 80.00 122.40
 Pond Area at NWL 1.35 100.00 135.00

 Total 12.57 1153.20

%DCIA = 64.04 %
Non-DCIA CN = 80.00
Composite C = 0.66
Annual Rainfall (P) = 52.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 1.38 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage

(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)
17.00 Normal Water Level 1.35 5.30

1.16 3.00 3.48
14.00 0.96 1.82

0.91 2.00 1.82
12.00 Pond Bottom 0.86 0.00

Permanent Pool Volume Provided = 5.30 ac-ft

Mean Depth = Permanent Pool Volume / Area at NWL  = 3.93 ft

May 3, 2021
KIT-009-01

Malabar Road PD&E

Land Use
CN



Inwood Consulting Engineers, Inc. Made by: ZKE DATE:

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 Checked by: REC Job Number:

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :

BASIN NAME : C-20

POND NAME : C-20 Alt. 1

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics Meterological Zone: 2

Area Product

(ac)

 Roadway Paved Area 20.31 98.00 1990.38

 Roadway Pervious Area 9.94 80.00 795.20

 Pond Pervious Area 2.49 80.00 199.20

 Pond Area at NWL 3.38 100.00 338.00

 Total 36.12 3322.78

%DCIA = 65.59 %

Non-DCIA CN = 80.00

Composite C = 0.66

Annual Rainfall (P) = 52.00 in

Min. Permanent Pool Vol.  = Area x Composite C x P x 14 / (365 x 12) = 3.96 ac-ft

Stage Storage Calc. for Permanent Pool

ELEV. AREA AVG Delta Delta Sum

AREA D storage Storage

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

20.80 Normal Water Level 3.38 14.20

3.02 3.00 9.06

17.80 2.66 5.14

2.57 2.00 5.14

15.80 Pond Bottom 2.48 0.00

Permanent Pool Volume Provided = 14.20 ac-ft

Mean Depth = Permanent Pool Volume / Area at NWL  = 4.20 ft

January 7, 2022

KIT-009-01

Malabar Road PD&E

Land Use
CN



Complete Report (not including cost) Ver 4.3.5 

Project: Malabar Road C-7  

Date: 6/30/2023 11:05:06 AM 

Site and Catchment Information 

 

Analysis: Net Improvement 

Catchment Name Basin C-7   

Rainfall Zone Florida Zone 2   

Annual Mean Rainfall 52.00   

Pre-Condition Landuse Information   

Landuse Highway: TN=1.520 TP=0.200  

Area (acres) 10.35   

Rational Coefficient (0-1) 0.23   

Non DCIA Curve Number 80.00   

DCIA Percent (0-100) 17.10   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 10.347   

Groundwater N (kg/yr) 0.000   

Groundwater P (kg/yr) 0.000   

Nitrogen Loading (kg/yr) 19.392   

Phosphorus Loading (kg/yr) 2.552   

Post-Condition Landuse Information   

Landuse Highway: TN=1.520 TP=0.200  

Area (acres) 10.35   

Rational Coefficient (0-1) 0.55   

Non DCIA Curve Number 80.00   



DCIA Percent (0-100) 63.48   

Wet Pond Area (ac) 1.29   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 21.764   

Groundwater N (kg/yr) 0.000   

Groundwater P (kg/yr) 0.000   

Nitrogen Loading (kg/yr) 40.790   

Phosphorus Loading (kg/yr) 5.367   

Catchment Number: 1 Name: Basin C-7 

Project: Malabar Road C-7  

Date: 6/30/2023 

 

Wet Detention Design 

Permanent Pool Volume (ac-ft) 12.540 

Permanent Pool Volume (ac-ft) for 31 days residence 1.848 

Annual Residence Time (days) 210 

Littoral Zone Efficiency Credit  

Wetland Efficiency Credit  

 

Watershed Characteristics 

Catchment Area (acres) 10.35 

Contributing Area (acres) 9.060 

Non-DCIA Curve Number 80.00 

DCIA Percent 63.48 

Rainfall Zone Florida Zone 2 

Rainfall (in) 52.00 

 



Surface Water Discharge 

Required TN Treatment Efficiency (%) 52 

Provided TN Treatment Efficiency (%) 43 

Required TP Treatment Efficiency (%) 52 

Provided TP Treatment Efficiency (%) 80 

 

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: 40.79 kg/yr 

P: 5.37 kg/yr 

→ 

Treatment 

N: 43 % 

P: 80 % 

→ 

Surface Discharge 

N: 23.31 kg/yr 

P: 1.06 kg/yr 

  ↓  

Mass Reduction 

N: 17.48 kg/yr 

P: 4.31 kg/yr 

 

 



Summary Treatment Report Version: 4.3.5 

Project: Malabar Road C-7  

Analysis Type: Net Improvement 

BMP Types:  

     Catchment 1 - (Basin C-7) Wet 

Detention 

Based on % removal values to the 

nearest percent 

Date:6/30/2023 

 

Routing Summary 

Catchment 1 Routed to Outlet 

Total nitrogen target removal met? No 

Total phosphorus target removal met? Yes 

Summary Report 

Nitrogen 

Surface Water Discharge   

Total N pre load 19.39 kg/yr  

Total N post load 40.79 kg/yr  

Target N load reduction 52 %  

Target N discharge load 19.39 kg/yr  

Percent N load reduction 43 %  

Provided N discharge load 23.31 kg/yr 51.39 lb/yr 

Provided N load removed 17.48 kg/yr 38.55 lb/yr 

Phosphorus 

Surface Water Discharge   

Total P pre load 2.552 kg/yr  

Total P post load 5.367 kg/yr  

Target P load reduction 52 %  

Target P discharge load 2.552 kg/yr  

Percent P load reduction 80 %  

Provided P discharge load 1.057 kg/yr 2.33 lb/yr 

Provided P load removed 4.31 kg/yr 9.503 lb/yr 



Complete Report (C-8/C-9) 

Project: Malabar Road C-8/C-9  

Date: 5/4/2021 11:53:57 AM 

Site and Catchment Information 

Analysis: Net Improvement 

Catchment Name Basin C-8/C-9   

Rainfall Zone Florida Zone 2   

Annual Mean Rainfall 52.00   

Pre-Condition Landuse Information   

Landuse Highway: TN=1.520 TP=0.200  

Area (acres) 12.57   

Rational Coefficient (0-1) 0.24   

Non DCIA Curve Number 80.00   

DCIA Percent (0-100) 18.10   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 12.948   

Nitrogen Loading (kg/yr) 24.266   

Phosphorus Loading (kg/yr) 3.193   

Post-Condition Landuse Information   

Landuse Highway: TN=1.520 TP=0.200  

Area (acres) 12.57   

Rational Coefficient (0-1) 0.56   

Non DCIA Curve Number 80.00   

DCIA Percent (0-100) 64.00   

Wet Pond Area (ac) 1.35   



Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 27.130   

Nitrogen Loading (kg/yr) 50.846   

Phosphorus Loading (kg/yr) 6.690   

 

Catchment Number: 1 Name: Basin C-8/C-9 

Project: Malabar Road C-8/C-9  

Date: 5/4/2021 

 

Wet Detention Design 

Permanent Pool Volume (ac-ft) 5.300 

Permanent Pool Volume (ac-ft) for 31 days residence 2.304 

Annual Residence Time (days) 71 

Littoral Zone Efficiency Credit  

Wetland Efficiency Credit  

 

Watershed Characteristics 

Catchment Area (acres) 12.57 

Contributing Area (acres) 11.220 

Non-DCIA Curve Number 80.00 

DCIA Percent 64.00 

Rainfall Zone Florida Zone 2 

Rainfall (in) 52.00 

 

 

 

 



Surface Water Discharge 

Required TN Treatment Efficiency (%) 52 

Provided TN Treatment Efficiency (%) 41 

Required TP Treatment Efficiency (%) 52 

Provided TP Treatment Efficiency (%) 71 

 

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: 50.85 kg/yr 

P: 6.69 kg/yr 

→ 

Treatment 

N: 41 % 

P: 71 % 

→ 

Surface Discharge 

N: 29.89 kg/yr 

P: 1.93 kg/yr 

  ↓  

Mass Reduction 

N: 20.96 kg/yr 

P: 4.76 kg/yr 

 



Summary Treatment Report Version: 4.2.3 

Project: Malabar Road C-8/C-9  

 

Analysis Type: Net Improvement 

BMP Types:  

     Catchment 1 - (Basin C-8/C-9) Wet Detention 

Based on % removal values to the nearest percent 

Date:5/4/2021 

 

Routing Summary 

Catchment 1 Routed to Outlet 

Total nitrogen target removal met? No 

Total phosphorus target removal met? Yes 

Summary Report 

Nitrogen 

Surface Water Discharge   

Total N pre load 24.27 kg/yr  

Total N post load 50.85 kg/yr  

Target N load reduction 52 %  

Target N discharge load 24.27 kg/yr  

Percent N load reduction 41 %  

Provided N discharge load 29.89 kg/yr 65.9 lb/yr 

Provided N load removed 20.96 kg/yr 46.21 lb/yr 

Phosphorus 

Surface Water Discharge   

Total P pre load 3.193 kg/yr  

Total P post load 6.69 kg/yr  

Target P load reduction 52 %  

Target P discharge load 3.193 kg/yr  

Percent P load reduction 71 %  

Provided P discharge load 1.927 kg/yr 4.25 lb/yr 

Provided P load removed 4.763 kg/yr 10.503 lb/yr 



Complete Report Basin C-10 

Project: Malabar Road C-10 

Date: 5/5/2021 2:26:29 PM 

Site and Catchment Information 

Analysis: Net Improvement 

Catchment Name Basin C-10   

Rainfall Zone Florida Zone 2   

Annual Mean Rainfall 52.00   

Pre-Condition Landuse Information   

Landuse Highway: TN=1.520 TP=0.200  

Area (acres) 16.93   

Rational Coefficient (0-1) 0.23   

Non DCIA Curve Number 80.00   

DCIA Percent (0-100) 17.70   

Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 17.233   

Nitrogen Loading (kg/yr) 32.297   

Phosphorus Loading (kg/yr) 4.250   

Post-Condition Landuse Information   

Landuse Highway: TN=1.520 TP=0.200  

Area (acres) 16.93   

Rational Coefficient (0-1) 0.47   

Non DCIA Curve Number 80.00   

DCIA Percent (0-100) 52.10   

Wet Pond Area (ac) 0.00   



Nitrogen EMC (mg/l) 1.520   

Phosphorus EMC (mg/l) 0.200   

Runoff Volume (ac-ft/yr) 34.826   

Nitrogen Loading (kg/yr) 65.269   

Phosphorus Loading (kg/yr) 8.588   

 

Catchment Number: 1 Name: Basin C-10 

Project: Malabar Road C-10 

Date: 5/5/2021 

 

Retention Design 

Retention Depth (in) 2.860 

Retention Volume (ac-ft) 4.035 

 

Watershed Characteristics 

Catchment Area (acres) 16.93 

Contributing Area (acres) 16.930 

Non-DCIA Curve Number 80.00 

DCIA Percent 52.10 

Rainfall Zone Florida Zone 2 

Rainfall (in) 52.00 

 

Surface Water Discharge 

Required TN Treatment Efficiency (%) 51 

Provided TN Treatment Efficiency (%) 97 

Required TP Treatment Efficiency (%) 51 

Provided TP Treatment Efficiency (%) 97 



 

 

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) 63.011 

TN Concentration (mg/L) 0.000 

TP Mass Load (kg/yr) 8.291 

TP Concentration (mg/L) 0.000 

 

Load Diagram for Retention (stand-alone) 

 

Load 

N: 65.27 kg/yr 

P: 8.59 kg/yr 

→ 

Treatment 

N: 97 % 

P: 97 % 

→ 

Surface Discharge 

N: 2.26 kg/yr 

P: 0.30 kg/yr 

  ↓  

Mass Reduction 

N: 63.01 kg/yr 

P: 8.29 kg/yr 

 

 

Summary Treatment Report Version: 4.2.3 

Project: Malabar Road C-10 

 

Analysis Type: Net Improvement 

Date:5/5/2021 



BMP Types:  

     Catchment 1 - (Basin C-10) Retention 

Based on % removal values to the 

nearest percent 

 

Routing Summary 

Catchment 1 Routed to Outlet 

Total nitrogen target removal met? Yes 

Total phosphorus target removal met? Yes 

Summary Report 

Nitrogen 

Surface Water Discharge   

Total N pre load 32.3 kg/yr  

Total N post load 65.27 kg/yr  

Target N load reduction 51 %  

Target N discharge load 32.3 kg/yr  

Percent N load reduction 97 %  

Provided N discharge load 2.26 kg/yr 4.98 lb/yr 

Provided N load removed 63.01 kg/yr 138.94 lb/yr 

Phosphorus 

Surface Water Discharge   

Total P pre load 4.25 kg/yr  

Total P post load 8.588 kg/yr  

Target P load reduction 51 %  

Target P discharge load 4.25 kg/yr  

Percent P load reduction 97 %  

Provided P discharge load .297 kg/yr .66 lb/yr 

Provided P load removed 8.291 kg/yr 18.281 lb/yr 

 



Complete Report 

Project: Malabar Road C-20 

Date: 1/7/2022 11:00:02 AM 

Site and Catchment Information 

 

Analysis: Net Improvement 

Catchment Name Basin C-20   Basin C-20 Supplement   

Rainfall Zone Florida Zone 2   Florida Zone 2   

Annual Mean Rainfall 52.00   52.00   

Pre-Condition Landuse Information    

Landuse Highway: TN=1.520 TP=0.200  Highway: TN=1.520 TP=0.200  

Area (acres) 36.12   1.62   

Rational Coefficient (0-1) 0.24   0.24   

Non DCIA Curve Number 80.00   80.00   

DCIA Percent (0-100) 18.31   18.31   

Nitrogen EMC (mg/l) 1.520   1.520   

Phosphorus EMC (mg/l) 0.200   0.200   

Runoff Volume (ac-ft/yr) 37.435   1.679   

Groundwater N (kg/yr) 0.000   0.000   

Groundwater P (kg/yr) 0.000   0.000   

Nitrogen Loading (kg/yr) 70.159   3.147   

Phosphorus Loading (kg/yr) 9.231   0.414   

Post-Condition Landuse Information    

Landuse Highway: TN=1.520 TP=0.200  Highway: TN=1.520 TP=0.200  

Area (acres) 36.12   1.62   

Rational Coefficient (0-1) 0.57   0.48   

Non DCIA Curve Number 80.00   80.00   



DCIA Percent (0-100) 65.59   53.33   

Wet Pond Area (ac) 3.38   0.00   

Nitrogen EMC (mg/l) 1.520   1.520   

Phosphorus EMC (mg/l) 0.200   0.200   

Runoff Volume (ac-ft/yr) 80.744   3.393   

Groundwater N (kg/yr) 0.000   0.000   

Groundwater P (kg/yr) 0.000   0.000   

Nitrogen Loading (kg/yr) 151.328   6.359   

Phosphorus Loading (kg/yr) 19.912   0.837   

 

Catchment Number: 1 Name: Basin C-20 

Project: Malabar Road C-20 

Date: 1/7/2022 

 

Wet Detention Design 

Permanent Pool Volume (ac-ft) 14.200 

Permanent Pool Volume (ac-ft) for 31 days residence 6.858 

Annual Residence Time (days) 64 

Littoral Zone Efficiency Credit  

Wetland Efficiency Credit  

 

Watershed Characteristics 

Catchment Area (acres) 36.12 

Contributing Area (acres) 32.740 

Non-DCIA Curve Number 80.00 

DCIA Percent 65.59 

Rainfall Zone Florida Zone 2 

Rainfall (in) 52.00 



 

Surface Water Discharge 

Required TN Treatment Efficiency (%) 54 

Provided TN Treatment Efficiency (%) 41 

Required TP Treatment Efficiency (%) 54 

Provided TP Treatment Efficiency (%) 70 

 

 

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: 151.33 kg/yr 

P: 19.91 kg/yr 

→ 

Treatment 

N: 41 % 

P: 70 % 

→ 

Surface Discharge 

N: 89.35 kg/yr 

P: 5.91 kg/yr 

  ↓  
Mass Reduction 

N: 61.98 kg/yr 

P: 14.01 kg/yr 

 



Catchment Number: 2 Name: Basin C-20 Supplement 

Project: Malabar Road C-20 

Date: 1/7/2022 

 

Retention Design 

Retention Depth (in) 9.000 

Retention Volume (ac-ft) 1.215 

 

Watershed Characteristics 

Catchment Area (acres) 1.62 

Contributing Area (acres) 1.620 

Non-DCIA Curve Number 80.00 

DCIA Percent 53.33 

Rainfall Zone Florida Zone 2 

Rainfall (in) 52.00 

 

Surface Water Discharge 

Required TN Treatment Efficiency (%) 51 

Provided TN Treatment Efficiency (%) 98 

Required TP Treatment Efficiency (%) 51 

Provided TP Treatment Efficiency (%) 98 

 

 

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) 6.257 

TN Concentration (mg/L) 0.000 

TP Mass Load (kg/yr) 0.823 

TP Concentration (mg/L) 0.000 

 

Load Diagram for Retention (stand-alone) 

 

Load 

N: 6.36 kg/yr 

P: 0.84 kg/yr 

→ 

Treatment 

N: 98 % 

P: 98 % 

→ 

Surface Discharge 

N: 0.10 kg/yr 

P: 0.01 kg/yr 

  ↓  
Mass Reduction 

N: 6.26 kg/yr 

P: 0.82 kg/yr 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Summary Treatment Report Version: 4.3.3 

Project: Malabar Road C-20 

 

Analysis Type: Net Improvement 

BMP Types:  

     Catchment 1 - (Basin C-20) Wet 

Detention 

     Catchment 2 - (Basin C-20 

Supplement) Retention 

Based on % removal values to the 

nearest percent 

Date:1/7/2022 

 

Routing Summary 

Catchment 1 Routed to Outlet 

Catchment 2 Routed to Outlet 

Total nitrogen target removal met? No 

Total phosphorus target removal met? Yes 

Summary Report 

Nitrogen 

Surface Water Discharge   

Total N pre load 73.31 kg/yr  

Total N post load 157.69 kg/yr  

Target N load reduction 54 %  

Target N discharge load 73.31 kg/yr  

Percent N load reduction 43 %  

Provided N discharge load 89.45 kg/yr 197.24 lb/yr 

Provided N load removed 68.23 kg/yr 150.46 lb/yr 

 

Phosphorus 

 

Surface Water Discharge 
  

Total P pre load 9.645 kg/yr  

Total P post load 20.748 kg/yr  

Target P load reduction 54 %  

Target P discharge load 9.645 kg/yr  

Percent P load reduction 71 %  

Provided P discharge load 5.919 kg/yr 13.05 lb/yr 

Provided P load removed 14.829 kg/yr 32.698 lb/yr 



Malabar Road PD&E Study  
FM No. 437210-1-28-01 
 

 
 

 
Pond Siting Report  

APPENDIX F 

Pond Alternatives Evaluation Matrix 
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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)

Pond Type

Estimated SHWT 

Elevation                            

(ft)

Lowest Edge of 

Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable 

DHW25yr/24hr               

(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)

C-7 Alt. 1

Sta. 63+58 (Rt.)

Parcel No.

29-36-04-25-*-9

20.00 Wet Detention 17.00 20.50 400 19.50 2.50 C-7 Canal 7.64 1.91 0.00 3.17 3.17

C-7 Alt. 2

Sta. 85+64 (Rt.)

Parcel No.

29-36-04-25-*-1;

29-36-04-25-*-2

20.00 Wet Detention 17.00 20.50 400 19.50 2.50 C-7 Canal 7.64 2.11 0.00 3.42 3.42

C-7 Alt. 3

Sta. 53+00 (Rt.) 

Parcel No. 

29-36-05-00-3

18.00 Wet Detention 16.20 19.50 400 19.50 2.80 C-7 Canal 7.64 2.03 0.51 3.25 3.76

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

C-7 Alt. 1 0.00 AE Low 0.00 High Medium N
Residential 1 Unit 

Per Acre
27.90 $536,891 3

C-7 Alt. 2 0.00 AE Moderate 0.00 Medium Medium N
Residential 1 Unit 

Per Acre
14.01 $546,803 2

C-7 Alt. 3 0.50 AE Low 0.28 High Low N
Residential 1 Unit 

Per Acre
13.05 $1,186,713 1*

Note:  

*While this pond site alternative has the highest total cost, it was selected as the preferred alternative due to new development planned for Alt. 1 and Alt. 2. Discussions held with the City of Palm Bay indicated their desire to use their existing parcel on the west 

side of the C-7 Canal.

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.

Existing Land Use

Cabbage Palm Forest (FLUCFCS 

428)

Unimproved Pasture (FLUCFCS 212), 

Upland Hardwood Forest (FLUCFCS 

420), Mixed Wetland Hardwoods 

(FLUCFCS 617), Emergent Aquatic 

Vegetation (FLUCFCS 646)

Threatened or Endangered Species Impacts                         

IMPACT & COST ANALYSIS

Caracara (within nest buffer), gopher tortise, eastern 

indigo snake, Florida pine snake, southeastern American 

Kestrel, southern fox squirrel

Caracara (within nest buffer), gopher tortise, eastern 

indigo snake, Florida pine snake, wood stork, wading 

birds

Caracara, gopher tortoise, eastern indigo snake, Florida 

pine snake, southeastern American Kestrel, southern fox 

squirrel

Cabbage Palm Forest (FLUCFCS 

428)

Soil Names & Hydrologic Groups

Pineda sand, 0 to 2 percent slopes 

(C/D)

Pineda sand, 0 to 2 percent slopes 

(C/D)

MALABAR ROAD PD&E STUDY

BASIN C-7 ALTERNATIVE POND SITES

ENGINEERING DATA & ANALYSIS

Pineda sand, 0 to 2 percent slopes 

(C/D)



3000 Dovera Drive, Suite 200, Oviedo FL32765

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

Alternatives Location

Existing Ground 

Elevation                                 

(ft)

Pond Type

Estimated SHWT 

Elevation                            

(ft)

Lowest Edge of 

Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable 

DHW25yr/24hr               

(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)

C-8 & C-9 Combined Alt. 

1

Sta. 101+65 (Lt.)

Parcel No.

28-36-33-01-B

20.00 Wet Detention 17.00 20.50 1600 20.00 3.00 C-9 Canal 9.69 2.54
2.30 (including 

ditch relocation)
3.45 5.75

C-8 & C-9 Combined Alt. 

2

Sta. 89+98 (Rt.)

Parcel No.

29-36-04-00-4

20.00 Wet Detention 17.60 21.00 1300 20.00 2.40 C-8 Canal 9.69 2.53 0.00 3.13 3.13

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

C-8 & C-9 Combined Alt. 

1
0.00 X Low 0.39 Medium Low N

Residential Open 

Space
6.79 $852,160 1*

C-8 & C-9 Combined Alt. 

2
0.03 AE Low 0.00 Medium Low N Commercial 32.80 $526,823 2

Note:  

*While this pond site alternative has a higher total cost than Alt. 2, it was selected as the preferred alternative due to its ability to utilize an existing City of Palm Bay parcel.

Threatened or Endangered Species Impacts                         

Gopher tortoise, eastern indigo snake, southern fox 

squirrel, wood stork, wading birds

Gopher tortoise, eastern indigo snake, Florida pine 

snake, southern fox squirrel

Existing Land Use

Low density residential (FLUCFCS 

110)

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.

Hardwood-Conifer Mixed Upland 

Forest (FLUCFCS 434)

ENGINEERING DATA & ANALYSIS

IMPACT & COST ANALYSIS

MALABAR ROAD PD&E STUDY

BASIN C-8 & C-9 ALTERNATIVE POND SITES

Soil Names & Hydrologic Groups

Malabar, Holopaw, and Pineda soils 

(A/D)

Pineda sand, 0 to 2 percent slopes 

(C/D)



3000 Dovera Drive, Suite 200, Oviedo FL32765

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

Alternatives Location

Existing Ground 

Elevation                                 

(ft)

Pond Type

Estimated SHWT 

Elevation                            

(ft)

Lowest Edge of 

Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable 

DHW25yr/24hr               

(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)

C-10 West Alt. 1

Sta. 135+09 (Lt.)

Parcel No.

28-36-34-25-D

22.00 Dry Retention 15.00 22.00 1400 21.50 4.50 C-10 Canal 2.93 0.38 0.73 1.31 2.04

C-10 West Alt. 2 Option 

1

Sta. 144+97 (Rt.)

*See Swale Parcel 

Numbers Sheet

23.00

Swale 

(Using C-10

East Alt. 1)

19.00 23.00 50 23.50 5.50 C-10 Canal 3.01 0.38 0.00
4.55 (C-10 East 

Alt. 1)

4.55 

(4.86 provided)

C-10 West Alt. 2 Option 

2

Sta. 175+65 (Lt.)

Parcel No.

28-36-35-00-503

23.00

Wet Detention 

(Expanding C-10 

East Alt. 2)

19.70 23.00 2000 22.00 2.30 C-10 Canal 3.02 0.80 0.00

0.94 (in addition to 

C-10 East Alt. 2 

required area)

0.94

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

C-10 West Alt. 1 0.00 X Low 0.00 Medium Low N
Residential Open 

Space
5.51 $484,608 3

C-10 West Alt. 2 Option 

1
0.00 X Low 0.00 Low Low N

Single Family 

Residential
7.59 $0 1

C-10 West Alt. 2 Option 

2
0.00 X Low 0.00 Medium Medium N

Single Family 

Residential
9.28 $85,325 2

Note:  
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.

Existing Land Use

Medium Density Residential 

(FLUCFCS 120)

Medium Density Residential 

(FLUCFCS 120)

Threatened or Endangered Species Impacts                         

Gopher tortoise, eastern indigo snake, Florida pine 

snake, Southern fox squirrel

Gopher tortoise, eastern indigo snake

Pine Flatwoods (FLUCFCS 411)
Gopher tortoise, eastern indigo snake, Florida pine 

snake, Southern fox squirrel

MALABAR ROAD PD&E STUDY

BASIN C-10 WEST ALTERNATIVE POND SITES

ENGINEERING DATA & ANALYSIS

IMPACT & COST ANALYSIS

Soil Names & Hydrologic Groups

Malabar, Holopaw, and Pineda soils 

(A/D); EauGallie sand (A/D)

Malabar, Holopaw, and Pineda soils 

(A/D); EauGallie sand (A/D)

EauGallie sand (A/D), Anclote sand, 

depressional, 0 to 1 percent slopes 

(A/D)



3000 Dovera Drive, Suite 200, Oviedo FL32765

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

Alternatives Location

Existing Ground 

Elevation                                 

(ft)

Pond Type

Estimated SHWT 

Elevation                            

(ft)

Lowest Edge of 

Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable 

DHW25yr/24hr               

(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)

C-10 East Alt. 1

Sta. 144+97 (Rt.)     

Parcel No. 29-36-03-KL-

1702-1

23.00 Swale 19.00 23.00 50 24.50 3.50 C-10 Canal 10.13 0.90 0.00 4.55
4.55 

(4.86 provided)

C-10 East Alt. 2

Sta. 175+65 (Lt.)     

Parcel No. 28-36-35-00-

503

23.00 Wet Detention 19.70 23.00 2000 23.00 2.67 C-10 Canal 10.12 2.71 0.57 3.89 4.46

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

C-10 East Alt. 1 0.00 X Low 0.00 Low Low N
Single Family 

Residential
5.51 $773,567 1

C-10 East Alt. 2 0.00 X Low 0.07 Medium Medium N
Single Family 

Residential
9.28 $1,153,540 2

Note:  

ENGINEERING DATA & ANALYSIS

IMPACT & COST ANALYSIS

Soil Names & Hydrologic Groups

Malabar, Holopaw, and Pineda soils 

(A/D); EauGallie sand (A/D)

EauGallie sand (A/D); Anclote sand, 

depressional, 0 to 1 percent slopes 

(A/D)

Threatened or Endangered Species Impacts                         

Gopher tortoise, eastern indigo snake

Gopher tortoise, eastern indigo snake, Florida pine 

snake, Southern fox squirrel

Existing Land Use

Medium Density Residential 

(FLUCFCS 120)

Pine flatwoods (FLUCFCS 411), 

Wetland forested mixed (FLUCFCS 

630)

MALABAR ROAD PD&E STUDY

BASIN C-10 EAST ALTERNATIVE POND SITES

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.
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Alternatives Location

Existing Ground 

Elevation                                 

(ft)

Pond Type

Estimated SHWT 

Elevation                            

(ft)

Lowest Edge of 

Existing  

Roadway                             

(ft)

Distance From 

Lowest Edge of 

Proposed 

Roadway                             

(ft)

Estimated 

Allowable 

DHW25yr/24hr               

(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)

C-20 Supplemental 

Swale

Sta. 198+44 (Rt.)       

*See Swale Parcel 

Numbers Sheet

24.00 Swale 20.10 20.10 50 23.00 1.90 C-20 Canal N/A N/A 0.00 1.41 1.41

C-20 Alt. 1

Sta. 229+06 (Rt.)    

Parcel No. 29-36-01-00-

253

23.50 Wet Detention 20.80 24.00 1000 24.50 2.70 C-20 Canal 30.25 6.21 0.32 7.04 7.36

C-20 Alt. 2

Sta. 240+39 (Rt.)    

Parcel No. 29-36-01-00-

250

23.50 Wet Detention 20.25 24.00 1000 23.50 3.25 C-20 Canal 30.25 6.01 0.00 5.04 5.04

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

C-20 Supplemental 

Swale
0.00 X Low 0.00 Low Low N

Single Family 

Residential
1.96 $183,478 N/A

C-20 Alt. 1 0.00 X Low 0.46 Medium Medium N
Multi-Family 

Residential
11.33 $2,464,973 1*

C-20 Alt. 2 0.00 X Low 0.00 Medium Medium N
Multi-Family 

Residential
5.31 $1,945,009 2

Note:  

ENGINEERING DATA & ANALYSIS

IMPACT & COST ANALYSIS

Soil Names & Hydrologic Groups

Pineda sand, 0 to 2 percent slopes 

(C/D); Wabasso sand (C/D)

EauGallie sand (A/D)

EauGallie sand (A/D); Malabar, 

Holowpaw, and Pineda soils (A/D)

*While this pond site alternative has a higher total cost than Alt. 2, it was selected as the preferred alternative due to the arsenic groundwater plume identified on the site for Alt. 2. The estimated cost of remediation is included for Alt. 2, but is highly variable and 

therefore may be significantly higher than estimated. 

Threatened or Endangered Species Impacts                         

Gopher tortoise, eastern indigo snake

Florida scrub-jay, gopher tortoise, eastern indigo snake, 

southern fox squirrel, southeastern American kestrel, 

wood stork, wading birds.

Florida scrub-jay, gopher tortoise, eastern indigo snake, 

southeastern American kestral, southern fox squirrel

Existing Land Use

Medium Density Residential 

(FLUCFCS 120)

Tree plantations (FLUCFCS 440), 

Freshwater marsh (FLUCFCS 641)

Cabbage palm forest (FLUCFCS 

428), Medium density residential 

(FLUCFCS 428)

MALABAR ROAD PD&E STUDY

BASIN C-20 ALTERNATIVE POND SITES

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.
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Alternatives Location
Existing Ground 

Elevation (ft)

Estimated SHWT 

Elevation                            

(ft)

Estimated 100-

Year Floodplain 

Elevation

Roadway 

Floodplain 

Impacts

(ac-ft)

Pond Floodplain 

Compensation

(ac-ft)

FEMA Floodzone Outfall Location
Required Pond 

Access Area (ac)

Required Pond 

Area (ac)

Required Pond 

Area Including 

Access (ac)

FPC C-7 Alt. 1

Sta. 84+17 (Rt.)

Parcel No.

29-36-04-25-*-1;

29-36-04-25-*-2

20.00 17.00 20.00 1.41 2.15 AE C-8 Canal 0.00 1.64 1.64

FPC C-7 Alt. 2

Sta. 50+00 (Rt.) 

Parcel No. 

29-36-05-00-3

20.00 16.20 20.00 1.91 1.91 AE C-7 Canal 0.00 1.85 1.85

Alternatives
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

FPC C-7 Alt. 1 Moderate 0.00 Medium Medium N
Residential 1 Unit 

Per Acre
14.01 $228,362 2

FPC C-7 Alt. 2 Low 0.65 High Low N
Residential 1 Unit 

Per Acre
13.05 $257,487 1*

Note:  

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.

*While this FPC site alternative has the highest total cost, it was selected as the preferred alternative due to new development planned for Alt. 1. Discussions held with the City of Palm Bay indicated their desire to use their existing parcel on the west side of the C-7 Canal.

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.

FLOODPLAIN COMPENSATION ALTERNATIVE SITES

ENGINEERING DATA & ANALYSIS

Soil Names & Hydrologic Groups

IMPACT & COST ANALYSIS

Pineda sand, 0 to 2 percent slopes (C/D)

Existing Land Use

Unimproved Pasture (FLUCFCS 212), 

Upland Hardwood Forest (FLUCFCS 

420), Streams and Waterways 

(FLUCFCS 510), Mixed Wetland 

Hardwoods (FLUCFCS 617), 

Emergent Aquatic Vegetation 

(FLUCFCS 646)

Threatened or Endangered Species Impacts                         

MALABAR ROAD PD&E STUDY

Caracara (within nest buffer), gopher tortise, 

eastern indigo snake, Florida pine snake, wood 

stork, wading birds

Pineda sand, 0 to 2 percent slopes (C/D)

Caracara, gopher tortoise, eastern indigo snake, 

Florida pine snake, southeastern American 

Kestrel, southern fox squirrel

Cabbage Palm Forest (FLUCFCS 

428)
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C-7 Alt. 1

Preferred Alternative or Combination
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1

2

1$2,648,451

$2,128,487

3

$852,160

$526,823

$773,567

$1,238,866

C-10 West Alt. 2 Option 1 + C-10 East Alt. 1

Dry Swale Only

$1,258,175

C-10 West Alt. 2 Option 2 + C-10 East Alt. 2

Wet Pond + Expansion

$1,638,148

C-20 Supplemental Swale + C-20 Alt. 1

C-20 Supplemental Swale + C-20 Alt. 2

Alternative  Name(s)

C-7 Alt. 2

C-7 Alt. 3

C-8 & C-9 Alt. 1

C-8 & C-8 Alt. 2

C-10 West Alt. 1 + C-10 East Alt. 1

Standalone Dry Pond + Dry Swale

C-10 West Alt. 1 + C-10 East Alt. 2

Standalone Dry Pond + Standalone Wet Pond

This table is intended to summarize and clarify the costs of various possible combinations of pond alternatives.

Estimated Total Cost of 

Combination

$546,803

$1,186,713

MALABAR ROAD

PD&E STUDY

Pond Combination Cost Summary

Combination Overall Rank

2

1C
h

o
o

s
e
 O

n
e $536,891 3
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C-20 Supplemental Swale

Parcel Numbers

29-36-03-KL-1702-1, 29-36-03-KL-1702-5, 29-36-03-KL-1702-7, 

29-36-03-KL-1702-8, 29-36-03-KL-1702-9, 29-36-03-KL-1702-10,

29-36-03-KL-1702-11, 29-36-03-KL-1702-12, 29-36-03-KL-1695-1,

29-36-03-KL-1695-2, 29-36-03-KL-1695-3, 29-36-03-KL-1695-4,

29-36-03-KL-1695-5, 29-36-03-KL-1695-6, 29-36-03-KL-1695-7, 

29-36-03-KL-1695-8, 29-36-03-KL-1695-9,29-36-03-KL-1695-10, 

29-36-03-KL-1695-11, 29-36-03-KL-1695-12, 29-36-03-KL-1695-13, 

29-36-02-GI-982-29, 29-36-02-GI-982-30, 29-36-02-GI-982-31, 29-36-02-GI-982-32, 29-36-

02-GI-982-33, 29-36-02-GI-982-34, 29-36-02-GI-982-35

29-36-02-GI-1000-1, 29-36-02-GI-1000-2, 29-36-02-GI-1000-3, 29-36-02-GI-1011-1, 29-36-

02-GI-1011-2, 29-36-02-GI-1011-3,  29-36-02-GI-1011-4,  29-36-02-GI-1011-5

MALABAR ROAD

PD&E STUDY

SWALE PARCEL NUMBERS

Swale

C-10 East Alt. 1

(C-10 West Alt. 2 Option 1)
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Permit No. 113120-2



Water M. agement District 
Kirby B. Green III, Executive Director David W. Fisk, Assistant Executive Director 

4049 Reid Street P.O. Box 1429 Palatka, FL 32178-1429 ° (386) 329-4500 

On the Internet at www.sjrwmd.com. 

November 11, 2008 

Brevard County Road and Bridge 
2725 Judge Fran Jamieson Way, Building A, Room 201 
Viera, FL 32940 

SUBJECT: Permit Number 4-009-1 13120-2 
Malabar Road Extension 

Dear Sir/Madam: 

Enclosed is your permit as authorized by the Governing Board of the St. Johns River Water 
Management District on November 11, 2008. 

This permit is a legal document and should be kept with your other important documents. The 
attached MSSW/Stormwater As-Built Certification Form should be filled in and returned to the 
Palatka office within thirty days after the work is completed. By so doing, you will enable us to 
schedule a prompt inspection of the permitted activity. 

In addition to the MSSW/Stormwater As-Built Certification Form, your permit also contains 
conditions which require submittal of additional information. All information submitted as 
compliance to permit conditions must be submitted to the Palatka offiöe address. 

Permit issuance does not relieve you from the responsibility of obtaining permits from any 
federal, state and/or local agencies asserting concurrent jurisdiction for this work. 

in the event you sell your property, the permit can be transferred to the new owner, if we are 
notified by you within thirty days of the sale. Please assist us in this matter so as to maintain a 

valid permit for the new property owner. 

Thank you for your cooperation and if this office can be of any further assistance to you, please 
do not hesitate to contact us. 

Sincerely, 

Gloria Lewis, Director 
Division of Regulatory Information Management 

Enclosures: Permit with EN Form(s), if applicable 

cc: District Permit File 

Agent: Allen Engineering, Inc. 
P.O. Box 321321 
Cocoa Beach, FL 32932-1 321 

GOVERWUG BOARD 

David G. Graham, CHAIRMAN Susan N. Hughes, VICE CHAIRMAN Ann T. Moore, SECRETARY W. Leonard Wood, TREASURER 

JACKSONVILLE PONTE VEDRA BUNNELL FERNANDINA EEACH 

Douglas C. Bournique Michael Ertel Hersey Herky' Hutfman Arlea N. Jumper Hans G. Tanzler EU 

VERO REACN OVIECO ENTERPRISE FORT McCOY JACKSONVILLE 



ST. JOHNS RIVER WATER MANAGEMENT DISTRICT 
Post Office Box 1429 

Palatka, Florida 321 78-1429 

PERMIT NO. 4-009-113120-2 DATE ISSUED: November 11,2008 
PROJECT NAME: Malabar Road Extension 

A PERMIT AUTHORIZING: 

Construction of a Surface Water Management System with stormwater treatment by swales for 
Malabar Road Extension, a 6.62-acre project to be constructed as per plans received by the 
District on May 22, 2008. 

LOCATION: 

Section(s): 32, 33 Township(s): 28S Range(s): 36E 

Brevard County 

ISSUED TO: 

Brevard County Road and Bridge 
2725 Judge Fran Jamieson Way, Building A, Room 201 
Viera, FL 32940 

Permittee agrees to hold and save the St. Johns River Water Management District and its 
successors harmless from any and all damages, claims, or liabilities which may arise from 
permit issuance. Said application, including all plans and specifications attached thereto, is by 
reference made a part hereof. 

This permit does not convey to permittee any property rights nor any rights of privileges other 
thanthose specified herein, nor relieve the permittee from complying with any law, regulation or 
requirement affecting the rights of other bodies or agencies. All structures and works installed 
by permittee hereunder shall remain the property of the permittee. 

This permit may be revoked, modified or transferred at any time pursuant to the appropriate 
provisions of Chapter 373, Florida Statutes: 

PERMIT IS CONDITIONED UPON: 

See conditions on attached "Exhibit A", dated November 11, 2008 

AUTHORIZED BY: St. Johns River Water Management District 

Department of Water Resources Governing Board 

By: 
Elledge 

(Director) 

By: 
Kir:yB.Gree Ill 

(Assistant Secretary) 



"EXHIBIT A" 
CONDITIONS FOR ISSUANCE OF PERMIT NUMBER 4-009-113120-2 

BREVARD COUNTY ROAD AND BRIDGE 
DATED NOVEMBER 11, 2008 

This permit forconstruction will expire five years from the date of issuance unless otherwise 
specified by a special condition of the permit. 

Permittee must obtain a permit from the District prior to beginning construction of 
subsequent phases or any other work associated with this project not specifically authorized 
by this permit. 

Before any offsite discharge from the stormwater management system occurs, the retention 
and detention storage must be excavated to rough grade prior to building construction or 
placement of impervious surface withinthe area served by those systems. Adequate 
measures must be taken to prevent siltation of these treatment systems and control 
structures during construction or siltation must be removed prior to final grading and 
stabilization. 

The permittee must maintain a copy of this permit complete with all conditions, attachments, 
exhibits, and permit modification in good condition at the construction site. The complete 
permit must be available for review upon request by District representatives. The permittee 
shall require the contractor to review the complete permit prior to commencement of the 
activity authorized by this permit. 

All activities shall be implemented as set forth in the plans, specifications and performance 
criteria as approved by this permit. Any deviation from the permitted activity and the 
conditions for undertaking that activity shall be considered a violation of this permit. 

District authorized staff, upon proper identification, must be granted permission to enter, 
inspect and observe the system to insure conformity with the plans and specifications 
approved by the permit. 

Prior to andduring construction, the permittee shall implement and maintain all erosion and 
sediment control measures (best management practices) required to retain sediment on-site 
and to prevent violations of state water quality standards. All practices must be in 
accordance with the guidelines and specifications in chapter 6 of the Florida Land 
Development Manual: A Guide to Sound Land and Water Management (Florida Department 
of Environmental Regulation 1988), which are hereby incorporated by reference, unless a 
project specific erosion and sediment control plan is approved as part of the permit, in which 
case the practices must be in accordance with the plan. If site specific conditions require 
additional measures during any phase of construction or operation to prevent erosion or 
control sediment, beyond those specified in the erosion and sediment control plan, the 
permittee shall implement additional best management practices as necessary, in 
accordance with the specification in chapter 6 of the Florida Land Development Manual: A 
guide to Sound Land and Water Management (Florida Department of Environmental 
Regulation 1988). The permittee shall correct any erosion or shoaling that causes adverse 
impacts to the water resources. 

If the permitted system was designed by a registered professional, within 30 days after 
completion of the stormwater system, the permittee must submit to the District the following: 
District Form No. 40C-1.181(13) (As built Certification By a Registered Professional), 
signed and sealed by an appropriated professional registered in the State of Florida, and 
two (2) sets of "As Built" drawings when a) required by a special condition of this permit, b) 
the professional uses "As Built" drawings to support the As Built Certification, or c) when the 
completed system substantially differs from permitted plans. This submittal will serve to 



notify the District staff that the system is ready for inspection and approval. 

If the permitted system was not designed by a registered professional, within 30 days after 
completion of the stormwater system, the permittee must submit to the District the following: 
District Form No. 40C-1.181(14)(As built Certification), signed by the permittee andtwo (2) 
sets of "As Built" drawings when required by a special condition of this permit, or when the 
completed system substantially differs from permitted plans. This submittal will serve to 
notify the District staff that the system is ready fOr inspection and approval. 

Stabilization measures shall be initiated for erosion and sediment control on disturbed areas 
as soon as practicable in portions of the site where construction, activities have temporarily 
or permanently ceased, but in no case more than seven (7) days before the construction 
activity in that portion of the site has temporarily or permanently ceased. 

Should any other regulatory agency require changes to the permitted system, the permittee 
shall provide written notification to the District of the Changes prior to implementation so that 
a determination can be made whether a permit modification is required. 

Within thirty (30) days after sale or conveyance of the permitted stormwater management 
system or the real property on which the system is located, the owner in whose name the 
permit was granted shall notify the District of such change of ownership. Transfer of the 
permit shall be in accordance with the provisions of section 40C-612, F.A.C. All terms and 
conditions of this permit shall be binding upon the transferee. The permittee transferring the 
permit shall remain liable for any corrective actions that may be required as a result of any 
permit violations prior to such sale, conveyance or other transfer. 

The stormwater management system must be completed in accordance with the permitted 
plans and permit conditions prior to the initiation of the permitted use of site infrastructure. 
The system must be, completed in accordance with the permitted plans and permit 
conditions prior to transfer of responsibility for operation and maintenance of the stormwater 
management system to a local government or other responsible entity. 

The operation phase of the permit shall not become effective until the requirements of 
Condition No,. 8 or 9 have been met, the district determines that the system complies with 
the permitted plans, and the entity approved by the District in accordance with section 40C- 
42.027, F.A.C., accepts responsibility for operation and maintenance of the system. The 
permit cannot be transferred to such an approved, responsible operation and maintenance 
entity until the requirements of section 40C-42.028, F.A.C., are met, and.the operation 
phase of the permit becomes effective. Following inspection and approval of the permitted 
system by the District in accordance with section 40C-42.028, F.A.C., the permittee shall 
request transfer of the permit to the responsible approved operation and mintenance entity, 
if different from the permittee. Until the permit is transferred pursuant to subsection 40C- 
42.028 (4) F.A.C., the permittee shall be liable for compliance with the terms of the permit. 

Prior to lot or unit sales, or upon completion of construction of the system, whichever occurs 
first, the District' must receive the final operation and maintenance document(s) approved by 
the District and recorded, if the latter is appropriate. For those, systems which are proposed 
to be maintained-by county or municipal entities, final operation and maintenance 
documentsmust be received by the District when maintenance and operation of the system 
is accepted by the local government entity, Failure to submit the appropriate final document 
will result in the permittee remaining personally liable for carrying out maintenance and 
operation of the permitted system. 

This permit does 'hot eliminate the necessity to obtain any required federal, state, local and 
special district authorizations prior to the start of any'activity approved by this permit. This 
permit does not convey to the permittee or create in the permittee any property right, or any 



interest in real property, nor does it authorize any entrance upon or activities on property 
which is not owned or controlled by the permittee, or convey any rights or privileges other 
than those specified in the permit and Chapter 40C-42.028, F.A.C. 

The permittee shall hold and save the District harmless from any and all damages, claims, 
or liabilities which may arise by reason of the activities authorized by the permit or any use 
of the permitted system. 

The permittee shall immediately notify the District in writing of any previously submitted 
information that is later discovered to be inaccurate. 

1 9 Activities approved by this permit shall be conducted in a manner which do not cause. 
violations of state water quality standards. 

This permit for construction will expire five years from the date of issuance. 

At a minimum, all retention and detention storage areas must be excavated to rough grade 
prior to building construction or placement of impervious surface within the area to be 
served by those facilities. To prevent reduction in storage volume and percolation rates, all 
accumulated sediment must be removed from the storage area prior to final grading and 
stabilization. 

All wetland areas or water bodies that are outside the specific limits of construction 
authorized by this permit must be protected from erosion, siltation, scouring or excess 
turbidity, and dewatering. 

Prior to construction, the permittee must clearly designate the limits of construction on-site. 
The permittee must advise the contractor that any work outside the limits of construction, 
including clearing, may be a violation of this permit. 

The stormwater management system must be inspected by the operation and maintenance 
entity once within two years after the completion of construction and every two years 
thereafter to insure that the system is functioning as designed and permitted. If a required 
inspection reveals that the system is not functioning as designed and permitted, then within 
14 days of that inspection the entity shall submit an Exceptions Report on form number 40C- 
42.900(6), Exceptions Report for Stormwater Management System Out of Compliance. The 
operation and maintenance entity must maintain a record of each required inspection, 
including the date of inspection, the name, address, and telephone number of the inspector, 
and whether the system was functioning as designed and permitted, and make such record 
available for inspection upon request by the District during normal business hours. 

The surface water management system must be constructed and operated in accordance 
with the plans received by the District on May 22, 2008. 

Prior to initiation of construction of the surface water management system, the permittee 
shall provide an executed, original Cost Participation Agreement in the form approved by 
the District and deposit one thousand seven hundred fifty-four dollars and thirty cents 
($1,754.30) in the Escrow Account in accordance with paragraph 1 of the Agreement. The 
Escrow Amount shall be held in escrow for use by the District in designing, constructing, 
operating, and maintaining the C-i Rediversion Project. Disbursement of the Escrow 
Amount shall be in accordance with the provisions of the approved Cost Participation 
Agreement. 
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NOTE. 

* SLOPE: 4:1 MEER, 70 Q PIPE FOR PIPES 18 AND SMALLER. 
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2:? MITER: 10 PIPE FOR PIPES 18 AND SMALLER. 
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SEC DON 
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MT. S. 
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'8 oz. nylon reinforced 
PlO Faints (300 psi test) 
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Note: 
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specified in the piano. haae,er payment will 
be coder the pay item(o) established in the 
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turbidity barrier's to be isotoiled in vertical 
position unless other's/se directed by the 
Engineer 

* 
* SEE FOOT INDEX NO. 272 

Post options: Softwood 21f dis. 
Softwood 2o4 
Hardwood tIEs lJE 
Steel 7.33 lbs/ft. 

Past (Options: 2'n4 or 
2)1 ml,,. ri/s. coed; steel 
1.33 lbs/ft. mis.) 0 
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FOOT lobes No. 258 

'0 
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SEC77ON 

TYPE C INLET 
F.D.O.T. INDEX NO. 232 
CR4101 I/SF #6212 
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Shape sand cement bags en upstream end 
to 45' bevel (3 at top to 6 on lower 
sides) For canoed. and metal colve,'ls 

7,-f 
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GF'NF'RAI NOTFS: 

or uwen*,t.d sWis base meeting 
FOOT Ss. 200 end 977; 

mealmum density 
M.9,'TV) T-1 

K 

7. The Costraator shall noth5r oil existing otih'ty companies with focilities in the ares 
at least 48 hnors prio, to construction. 
Sunshine On. - (800) 432-4770 
CIty Gas - (800) 422-4770 
City of Psim 8oy (Fist.,) - (800) 432-4770 
Soother's Bell (800) .332-4770 
Rondo Power & tight (800) 432-4770 
City of Psim Boy (Sewers) (800) 432-4770 
St. John's River Water Management District (321) 984-4940 

2. Locations of existing utftlties Os shown on pleas ore approximate but ore booed 
on best svaitoble Information. Contrsotor shell determine the locations and 
crItical elevations of utilities prior to oosatroction. 

Any discrepancies an the drawings shall be brought to the stiestion oF the 
Engineer before commencing wo,*. 

The elsvallssa sflswn hereon are based an 0 published devotion oF 21.77 Feet 
(1929 NatIonal Geodetic Ve,tloat Datum) on St. John's River Water Monagoment 
biot,tct Monoment "01- 79-615-0". 

S Acoordiog to FIRM. (Flood iseoronoe Rate Map) Bomber 120404 0580 E, 

725092 0580 E and 125092 0515 E. Mop Index date, November 79, 7997, 
this property ties withing FIRM. Sane 4E Base Road Elevation - 21. 

.411 pipe lengths are cpprooimote and ore measured from center of fittings and/or 
structures. 

ConFlicts between water, storm sewer, and sanitory oeeer ore to be resolved by 
od)osling water lines as necessary upon approval by Owner's Engineer. 

Testing reports shah be copied to the Engineers office & tt,. City of Palm Boy. 

A SIRWMD Cansumpb'vs Use Permit shall be obtained and maintained by the 
Contractor for any site desolering. 

The Contracts, shall be responsible for any fines levied by the Regulotory 
Agencies doe to use of improper techniqoes dortsg dewotertng. 

77. Restore all distorted ocean to ovtinol conditions (incloding Orioles, driveways, 
and vegetotlon) of no Increase in cast to the Owner. Seed and mulch sit 
distorted ores, which do not have existing londocoplag. Eoceso dirt ,S be 
houled from the site, 

72. Construction oholl aomply with the conditions of Permits from city of Palm Boy, 
FOER. FDOT & SJRWMD. 

Contractor is responsible For restoration of ony exIsting pavement, sidewalks, 
ourbing, otiilties and drainage systems domoged during construction. 
All domoged areas to be restored to original condition or better. 
Any domage as a direct result of new construction to raodway, right of way, 
oider.slbo, a, otihllieo shall be rgecirad by contractor prior to CO.. 

See sets report for fill and compaction reqoiremento. 

S.. soils report for sewer & ob'llty tine recommendob'cno for soft or 
deleterious soils encountered during construction of utilities, 

ProvIde notification to Engineering Inspection Service the City of Palm Bay Pobllc 
Works Division of (327)802-3438, 48 hours prior to construction start. 

ProvIde os-bout Information five (5) working days prior to request For Certificate 
of Occupancy. 

Boundary and TopographIc lnFomtotion provIded by B.S.E. Cosooltanto, Inc. 
Drawing Na. 10954701, Dated 04/02/07. 

The following shall be required where trench e0000stlon eooeedo 5 Feet depth, 
see Lowe of Florida, Chapter 90-96, 
s. Include OSf04 Standard 29 CR7. Section 7926.650 subpart P. 

The Contracto, shall provide written assurance of csmpllanoe with this Law. 
A separate coat Item Identifying the coat of cempllosve. 

d.A trench safety system shot be designed by the Contractor. 

66' R/W 

2' 2' 
PAOED , . PAVED 

SHOULDER 
P2kEfl PAll!) 

SHOULDER 

SOD ALL AREAS k- 111.4 tilL 7164181, 

I LANE LANE r 4 

0 000 
FRONT 
SLOPE 
4:1 l'tl' 

() 2' ROADWAY SURFACE COURSE, S-I ASPHALTIC CONCRE1S MIN. 7500 LBS 
PER MARSHALL STABILITY lEST 

SOD ALL AREAS 

FRONT 
SLOPE 
4,1 7YP 

() PRIME/TACK CQ4T, PER FOOT STANDARD SPECIFIC47IONS, L47EST EDITION, SECTION 300. 

() 10" ROADWAY BASE, EXISTING LIMEROCh' OR CEMENTED COOUI1,L4. MIN LBR 100 COMPACTED 

TO 98% MAX DENSITY PER A4SHTO T-780; OR SOIL CEMENT MIN 300 PSI COMPACTED 

TO MIN. 97% MAX, DENSITY PER A4SH71) T-134. GRADE EXISIING BASE TO DESIGN GRADES. 

ADD ROCK AS NEEDED, 

84CR 
SLOPE 
VARIES 
3:1 MAX 

MATCH 
EXIST 
GRADE 

12' ROADWAY SUBQR4DE, TYPE 'B STABILIZED MIN. LBR 40 & COMPACTED 70 98% MSHTO T- 780. 

() 6" SHOULDER, T'rl°E 'B' SUBORADE. STABILIZED MIN. LBR 40 & COMPACTED 70 98% MSIITO T-18O. 

NOTE: 2' OF THE 6' SHOULDER SHALl, BE PAVED WITH 2" TIDE 5-7 ASPHALT, LOIN. 8" BASE. 

BASE SHALL EXTEND 6" BEYOND EDGE OF ASPHALT. 

ACCESS: CONITI4CTOR SHALL MAINTAIN LOCAL IRAFT7C ACCESS EXCEPT SHORT TIME PERIODS AS NECESSARY. 

SEE SHEET 4 FOR SPECIFIC LOCATION CROSS SECTIONS. 

MALAL9AR ROAD SECTION 

REPROOUCI7ON IN PART 
OR IINOLE IS PROHIBI lED 
I$qTHOUT TOtE EXPLICIT 

I77EN PERMISSiON FON 
ALLEN ENGINEERING. INC 

pAViNG AND DRAINAQF NO TO'S: 

Install Reinforced Concrete Pipe (RCP) oto,rn nov,e,n. Circulor pipon shall have 0-ring 
gaskets. Pips jamb shall ha wrapped with filter fabric. PVC pipe shall meet 
AS7M D3034, SDR35 apeolficallann. Polyethylene pips sholl be smooth wall moeting 
AASHTO M252 iype S ar M2x4 Itpe S. depending on pipe airs. 

2. Eoisting off-site drainage psttemn ohall be mointsinsd during canotruotlon. The 
Conirnotar shall provide the Engineer oith As-Butt Plans from a Roglaterod 
Surve.Ior, an Falloen: 

Storm Drolsa Types, Size, Location, lncsrt Elnvntloon, and 
Pipe Sizes 
Site Elevations an oh000 an Engineering Plans 
SwaI,n Top OF bank and bottom 

3 At underground ulilitien muni be installed before roodwoy bone and surface courses 
ore conatructad. 

4. The Contractor shall ad.frjat valve box savors, msnhols rims and corors grntao, eta., 
necessary to motch Ilnol gradea 00 ahawn on plans 

5. The following shall ho required whore trench s000vstisn excoodo 5 feet dopth., 
ceo Loes of Florido, Chapter 90-96: 

Include OSHA Standard 29 CFR, oeutisn 7926.650 sukporl P. 

ma Csntrnotxr shall provide critten anour000e of compliance ru/tb thin Lao. 
A sepsrato cent item idenfifylog the coat of oomplisnce. 
A trench safety system nhall be donigned by the controotor. 

6. Cancrsts pavsmwnt/oidecsllr uanatructioo and jointing shall be in occordanon with ACI-33OR. 

7. All concrete used an project n/to shall have a minimum comprsonive strength of 
3,000 PSI at 29 days, unison otherwise noted. 

8. Where oonxrete paving in specified, provide full-depth eoponaion jamb containing premolded 
faint filler ot all manholes, storm newer atruntu,eo, buildingo, sidewalks. power poles. 
or other permnnenl structures. 

9. All storm structures, atorm droin piping. onphsit paving sod concrete poring shall 
mccl the reguirementn of FOOT. Slondord Spscifiontionn far Road nod Bridgo 
Canstruclion, 2006 EdItion. 

Ill. Canlractor ohxii remove oil organic materiol from the exisliog swoles and ditches 
prior to boakFiillng with olson NI. 

17, finsl grade of edge of sidewoiks shall not fall swoy at mars than a 3% gradient 
slaps for a minimum distance of 5 feet from Ihe edge. 

.411 owsles/retenbion srssn/ dsprs000d areas aholi be sodded c/lb bohis sad. 

Side nispea with o gmds greater than 3:1 nholl ho nod it pegged. Sod retnnfion 
ares aide slopes. Pond bonks steelpar than 5:1 munt bs sodded. 

The contractor oholl be responsible to cater the newly placed nod until a healthy 
otond of grass is vatablmnhed - opproo. 80% establishment. 

All ocalso shall be nodded s.ith balm nod to a distance of 5 rest outside of the 
tap of bank. 

79. A two foot ntrip of behia sod shall be placed along edges of pavement and backs 
of curb immediately following paving. 

7/, Pipe for roof drain loaders ahni bo PVC (ASTM D3034, SOR35) unless sthsroios noted. 

79, Cleanouts for rooF drain leaders shall hoc, polished bronze plugs when locoled 
rut/ne a sidewalk or vast bus piugs with an 78" equara canorate oollsr when locsted 
within s gwoes/lsnd,wcped ores. 

19. All ot,ucturen shall meet FOOT requirements. 

20, Ceatewith,e slopes not othereise sated ore 0.5% 

27. SId.wn&s terminating a vehiculor drivee shall be romped a 12H:IV Is be flush 
with BItes, 

fRO&M AND .°."OIMPNT CONTROl NO7F'S: 

Sediment bosino and trapn, perimeter dikes, nedimenl borriaro and other measures 
Intended to trop sediment ahoi be constructed on o first step in soy lond disturbing 
disturbing notivily and shall be roads functionol before upsiope land dlnlurbenoo 
taken place. 

S Penrss,est or ten'spcca'y set stobdiastlos droll be 861154 to denuded areas within 
aft. ftet 'at. ib rewe',.d or, eny pen'S/en of U,. MIS Tee,pon'en'-y sot 

be , des. S. en... Shot may set be 
WI J...*.J be X s Pwenwe.ent - be 6 S. _ s6 wv S. be fell w.kbeb.d be 

en,. $ 
3. Aft.' eny aWI, r..e een,frWI webe ll be feweS54 len' 

h,t.çejw Arwy ob be useewtet 1-Foh. 
g.etcwe,1 1 0. prenweted bus, lutorOng 0,7 egos's BI'da e$ke'n. BItch. on 
As sImm esew islets Blot Ow made sp.'kete aloNg cornstroctioe ,'roll be protected 

0 that se.ob'nent-taden rut. cen,r,st enter the cmnvoymce system without first 
boblg llte.'e.d on otherwise treated Is remove sediment. 

5. BeFore temporary or newly constructed slormwoter convsjn,n cachonneIs ore made 
operational, odequals auliel prateotion and any required temporary or permsnenl 
chonnel lining shall be inotalled in both the conveyance cironnel and receiving channeL 

6. Periodic inopection sod maintenonce nY oIl sediment can trol structures must be 
provided to ensure intsnded purpose Is accomplished. The Developer, awn's and/or 
contractor stall be continually vespanolbls For all nediment leaving the property 
Sediment control m,osur,a shell be in working condition at end of eooh corking doy 

7. Efnoent From dewotering speroliona shall be littered or p5050d through an opproced 
sedimenl trapping device, or both, end dlschorged in a monner that dseo not 
adversely affect flowing otroams or off-nile propsrty. 

8. Underground utIlity ilnss shall be inntslled In accordance with the Folloczlng atandardo 
in addition to other applicable criterio: 

No mare than llOO linear Feet of trench may be opened 01 0, lions, 

Eocovstsd mnterlol shall be placed an Ihe uphill side of lrsnvhoo. 

(a) Effloent from dewatering operstinno shell ho filtered or ponsed through 
on approved sediment tropping devios. or both, and dincharged In a 
manner that doss not adversely ofFect finoing str.sms or off-site property 

(d) Restobllizotion 01011 bs accomplished In axcardence eith there regulations 

9. Finer, conotruotian vehicle occeos routes Intersect pored public roads, provisions 
shall be mode to minimire the transport of sediment by tracking onto thn paved 
ourFacs Vinere nediment mc transported onto o public rood nurfoce with curbs end 
getters, the rend shall be cleaned thoroughly sI the end of each toy SedIment 
shall be removed ham the rooda by shoveling or sweeping and Ironsported to 
sedimenb control disp000l area. Street washing shall be slowed only after sediment 
lo removed is this manner, Thin provision shall spply to individual subdivisIon lets 
as well on to larger lond-diolurbint ooticltien. 

10. SIt fences shot be Installed olong the limito of the liii oreas prlar to lIe 
stort of conabroctian. Sit Fences aholl romoin In place and be maintained MY .., 
For durablon of oanatrcction. //.:/1.pZ 

71. The Contractor shall ose appropriate me000rea to prevenl erosion and troni//M 
of sediment to ourfoce drabs. The Contractor shall use hoy bales, sill harriers 
or slhar eppropriofa msnaorso to mitlgote odveroe impacto to soisting outface 
sober quality. Turbidity barrisrs moat r.mnin is p1005 unti construction is 
completed, 00115 ore atobillzed, sod vegetation hoo been established. 

BY 

SCHOOL BOARD OF BREVARD COUNTY 

HIGH SCHOOL CCC - MALABAR ROAD 
PALM BAY, FLORIDA 

PAVING AND DRAINAGE DETAILS 

ALLEN ENGINEERING, INC. 
FLORIDA CER11FICATE OF AUTHORIZATiON No. LB 266 

P0. BOX 321321 COCOA BEACH. FLORIDA 32932-1321 
TELEPHONE: (3211703-7443 Full: (30.1703-SoliD E-t4AIU ir,foosii,o.wg.rat 

*4 U. OLSON, P.1,. 9423 " 50501.0 F IIO0LOIS, P.1,. 0131 
teOlefl. & sLitS P.E 45796 Dues A. LAASNDEH P.E. 56400 

DATE 

3-14-08 

SCALE 

NTS 

JOB NO. 

070007.2 

ORA 3$P! 

DSL 

SHT Na 

S 

ELEYATION SECT/ON 

1YPE III SILT FENCE 

Y 

Notes: 
I. For oubgrado, uoe thn exiotin9 surfa000urdo or recommend clean 

fine sand fill [SF], oithoul oddiliunol nlobilizulion. 
Subgrade soils muol be donnified 10 01 lend 05 porcsnt sf ModN'ed 
Proctor test maximum dry d000ity (ASTM C 7557) for a dopth of at 
Iseat 2 feel, or the full d:pth of 1111. clsxhevar In IrwoteC prior 
to plocamsnt of concrete. 

The nurfave of the oubgrndn 00110 muol be smooth, ond any dioturbsnoeo 
or wheel rolling csrrected prior to ploxortont of xxnxrete. 

The subgrode no/la muol lie moistened pr/sr lx plouomsnl of xonxrele. 
Concrete pavement thicknenn ohould be sr/form lhrxughuut. wilh exception 
to the thickoned edgan (curb or fooling) 

'"- Principle post posh/on 
(Costed 20' Inward fboo) 

Slit flow 

Silt thence protection 
around RAch bottom inlets 

SILT FENCE APPLICATIONS 

,. uIIlrenRsse.n3Sa'..UIuexe 

Note: (I) For concrete and corrogoted metal pipes. Concrete pipe ohown. 

(2) The lop row of viprop bags shot b secured by pinning, using #4 reinforoint ham 
78 inches in length, Os follows: 

(e) The end bogs shsll be secured uning two ham per bog, ono vorticsl and ens disg000l oonhxwn. 
The nest to lost bag on each end oholl be oecured cith two hors vnrlically. 
Boge located aver the pipe 51011 be secured by 0 bar ohioh in driven diagonally asoapl Ihot for 
concrete pipe ties bars shot be used for oingle bags aboxe Ihe pipo. 

(4) Intermedlete bags shaft be secured with a single ho,. 

Bars shot be driven to one inch below the sorfacs of the beg. 
The cost of furnishing end installing the hera shall be included in the cost of Ihe ripmp. 

F16ONT ELEVATiON 

CONCRETE PAVEMENT SEC flON 
N. IS. 

filter fabric 

CONSTRUCTION JOINT 7-3/4'. 
SUBMIT JOIN7INC PATTERN 
FOR APPROVAL. 74' O.C. MAX. 

Bsra 

GENERAL NOTES 

I. Straight send-cement endvolls ore intended for one outside Ike olear zone. 

2. Height 'H' sad 'C' may be isoreas,d to the neoe050ry dimencixnn to obtain 
the overall height of wall as ohawn an fhe plans 

7" 3000 PSI CONCRETE 

SUNGF,4DE 

END PAVEMENT 

yASPHALT 
SECTION 

PEPLACEMENT 
h/SE 

0 MIL VISOUEEN 

THICKENED 
BASE 

SURFACE 

MATCH 
EXIST 
GRADE 

EXISTING 
DIRT ROAD 

PAVEMENT END TI-i'/CKE'NED BASE 

NTS 

MM Z 

TABLE OF DIMENSIONS AND QUANTITIES FOR ONE END WALL 

SIZE 
OF 

PIPE 
T A 8 C F X 

T1602 PIPE CULVERTS 

L 
RIPRAPCY 

CR CMP 

79' 2-f I-I" 4-f 0'-O" 0-0" 7-9" 2-If 77-7' 7,5 7.6 

24' 2-9" 2-0' 2-0' 2-6" 0-f 7'-9" 3-5" 73-f 3.0 3.2 

30' 3'-4" 2-I' 2-f 3-2" 0-f l'-lO" 4-3" 76-3" 4.2 4.5 

30' 3-10" 2-0' 2-0" 3-il' 0-0" l'-lO 5-I" 78-7" 5.2 5.7 

42' 4'-5" 3-I' 2-0' 2-0" 2-4" I'-ll" 6-0" 21-3" 8.3 8.9 

49" 4'-??" 3-I' 2-0' 2-0" 2-70" I'-ll" 6-9" 23'-5" 70.0 10.8 

54' 5-f 3-0" 2-0' 2-f 3-6" 2'-O" 7-8" 26-2" 72.4 13.5 

60' t'-Q' 3-f 2-0' 2-0' 4-I" 2-0" 8'-6" 28'-6" 14.4 75.8 

66' 6-7" 3-0' 2-0' 2-0" 4'-8" 2'-l" 9'-X' 37-0" t7.2 18:9 

72' 7'-l" 3'-O' 2-0" 2-f 5-2" f-I" 70-0" 33'-3 19.4 27.4 

79' 7'-9' 3'-o' 2-0' 2-f 5-70" 2'-2" 70-f 33'-B" 22.6 25.0 

54' 8-2" 3-I' 2-0" 2-f 6-4" 2-2" 11-8" 38-2" 25.3 28,7 

96. 9'-4' 3-li' 2-0" 2-f 7-7" 2-3' 73-4" 43'-J 



ost p ns' Saftr, od 2'I/2' Do. 
SafOa d 2'X4' 
6 rd,o oh tt/2'xt-- /2" 
StOel if. 33/00/ I 

PART AL N ET 

ro P '3 P 1 rr F rrnorple P0 1 P 
00/ed 20' 3 oor 'I Flow) 

Cooro eS Sutter 

TON 

EROSION AND SFDIMFNT CONTROL NOTES: 

6' BOa 

ELEVATI N 

erob 
S Fl 

TYPE III SILT FENCE 

6cc or Bole.. WIt 2 2' 0 2' 0 4' 
1060 Pc Boo 

F tel Feb60 )lo 
00010 0000e With 
Sec. 985 FDOT Spec.) 

Srdeoolk " aedergl'et: 
/ I3 

Sb utter 

1. 0 d'onenr Ba no ard tr000, permeler dkes, oedme,' barr cr000 
00000ronterded if trap sndlrert 00 benotructe00001ro''ec-r,ey 
load d°turb rg a I ard hot be made tan b000 oe °n oc go 
ddtur0000e take p a 

2 Perarorert or terop rory sot 0108 color hal B 03 I dercied oreo ,thie 
o000r day ole Fr grad reocfednonyr' I tIe e. era rry se// 
01067 0 t 0 oha be oop led cdhr sever o' t denad d oreo Ira' n y 
be of 00 grode ut 01 ,nnro r .,nd lorbd forager rOar 30 day errraacet 
stabillzotoo 00/I be app ed taoreo hat 00 to be cIt ardoturbed if r 'e thee 

no year 

3 A 1cr 7/2' or greoe rental, oedment c ntrol 01 0O ares a be ropectea 00 
ntegrrty Ar dorreged dec000 050 becorrcted ,000nedotey 

4. Sedrrent oil be preceded f 0' Sate rg rystarnr dron ayotenr, dt h, 
050000. All otarrr 000cr /n eta that are Ira de cperobn duong 005fract 0 0508 
be pralected 00 tOot aedrnert loden so er 00 rrnl enter the conveyance .ystem 
oit500t rot hemp I tered or others/ce treated to rem as 

5 Before temporary o' newy 000tractedatornteateocare,0000 hon'reo ore 
erode operatoco adequate out St protect or o°d wry 0000 red ter090raryr 
permonert chance n 09 000/ be rrota Cd 0000c 1°c sr eye°ce 0000rS 004 

6 W.!y i,wst.e end 5' s.e,et c,1ee' 5'enete. o.se 5 
a,D0det' n teSSFe -.e-Mew° P.055Se I ,enreAsO.e °. Coe,e-ro- 

Efaertfrarrd sotengapat' Ia Or rter° or 
oppr cod oeNment tropphp de a boll ano dm0000rged rnornanner hot 
does not odverrely affect ocngotr000toarofF"s to pr party. 

P. Ide pr and ul/Iy ne 000 b sta/led n0000rd000r crtf tIe tel ong 
StOOdOrds In adNt r 1 10cr app cobe 
(o Norrare tharD n°aoifeet ftrerhmoybcopene at Os tOre 
(b) Eacavoted mr era 090 be pa ed n tIe ophl n'de if ren lea 

o Ettuentadeeoterrg perotrooho beftered r p000edhrvoghan 
approved 09 bent tropp/rg dcv e, r both, and d0000rgeo°"anner 
tha do ertodcerSrmr 0°f t tOe ng t ero°ifn'eg°opery 

(9) Scot cat r lot be'rpoOrdnaccrdan°e to hese req., " eos. 

9. Wf crc 000atruct/an eh lea cc roae nteres I pored uberoodo pro 000s 85/I be 
made 1 0 0,0,/ce he trar rttoed,rent cola pub r ad by uae a r ctvoctlan eetreeoe 
o.. dct000tl eSe pars. Where aeOinert trro°partod c a o pablr road su,'foae 
crth curbS aod gutter tI e road shall be coned thoroaghy a' tIe erd or each 
day. Oedrrert sIc be rerr000d Iron' the Coeds by hove/log o'aeeprg and 
traroported too edmer t ontrol drapaoo area Stre 1 vn tog t'°aoeed 
only after ed/ned I removed o Ills moarer TI" pro. ' ' 

.' am 
hdrv doe cabdrc cr00 Iota oo eel e to larger lord doturo '3 .'' . 'tO 

/5. Pror to the 01001 of cc tractor, oil ifcove shot be n'taedoraund the 
per/meter of tOe pro oct 00 00000 rtocecer, the ,It Icr cray be pl coed 
along sIb the orotruct n u hedule 

It. Tho Operal r ,haIl keep a copy on orIent the t. Jclr 's Boor Water M000gement District 
Perm't, The Army Corps Ergreeero Permrt, and tb NPDES aeotructran Perreit, Os lee// ae 
the approach c000tr Iron dracegs o A SWPPP dros 095. he C ntro tar sho be ,'cspeeoible 
for fo coin9 the coca Ii no f 0/ perra ta 

02 Temp ovary aedmett baroce Ia be dnterrrned by ntr tar 

It f/eec or addrtbnal corker' cml be rnfermed if re tIe SWFPP pen dote Is far tIre 
oeerolon ard mainteranre of olen fe,trec 

t4 It oholt the Co rd/sator reeperrsrbrl ty to amp etc he yr je I n criformence cl/tB 
he NAPES Standard and approcod ptoro cr9 porn' 

COMA E NLE DITCH BOTTOM INLET 

Ditch 

PROTECTION AROUND INLETS OR SIMILAR STRUCTURES HAY BALES 

SEDIMENT BASIN 
OUTFALL PIPE 

29' 

Silt Flow PLAN 

LEGAL POSITIVE OUTFALL 

SWPPP COORI)INATOR DUPES 

The opera or hal amp y ott the to lacing and 01 otter reqc mer to at the EPA, FDEP, SJRWMD, sod Breicard Cauety regalat/onem 

he Operotor m St ece to NPDE6 e fOcal or farm 000 nue lot 0 subcartraotors responsible for erecion own/rot 
moo or eccu to tIe SAgE certrf caCao torn'. ogres of 156 'ertrl etmna mast be prodded to the asner prier to the 
,tart if aryreccn,truo ton, 009 0 e h be mo/n tomnedot the iob / 

2. The Operator 000/ otantcm000 py f gyp A cu,rent No 62 62/ 350 (4) A 0 site. This permit is the State of F/undo 
Dogs tmert of Eocrrcnrrren tat prot 0100 g ncr pernn t for atormooter dischorge from lerge end smell oeectraotioo act/at/es 

3 Irepeenopeo t 0 repo I arrrrorrz/rg. 
UalyPaha Ttol 
Meacorea/Are050.pe ted 
Cbonpos necessary to the 'WPPP. 

lrmspec ti000 shot be amp e 'A or 000eky ba.. , ard after ranfa I event s 000eedieg t/2" ieteosity. A snmpte inspeotiae 
if rm sha be oupp Ad to the otroctoe far h 00 . cntravtarrus t utr cc this inspeetioe form er an sppraved equIeOIset. 

4 /Oointomnroord I corotea ton aotr ties cc udioy 
Dates dec mojar qrodmnp octrvrtieoocur. 
Dote ohen construction ootvates terrparorr y 00000 000gortbe if he tc. 
gales whoa stab/moat on rr5055res ore 
hecardo must be me,oteined ot the jb rte 

Report releo 'cc if reparlatle qaontt' 0 00 r 100 Or laos rnntrrrals (rf they ccae,/r 
Not/f State Warnieg aht S I 935 329 OSt9 r t"85g-4t3-9911 
botfy DI' mn toeinG ethin IA days 
U A fy tire p ut/on pre e,t oo plan to eclude /rrprc Cd ororagernent000trola. 

6 Modify the storr water pa lotrar preventroo pa (SWPPP) 000e00500ry tn' 
Cemglyrritrrrmor'rorr ,oernr t requrerrent ohm notrficd by fOe DEP, addrnoohsngeo in desige, 0000trsction operatioe or 
rnohteeoetfot trove art affe t a tIe potert at for dlovhorge of po Sf0 0 ieto s/etc cetera. 
Preaert re0000rreocs if rep rtahle qaootily releases heocrdouc motor/a odd/ar hid. 

7 At the mgetor of t c p' A t ond 0000ro fan of not pOienenC apnrat' 'ha/I prac/de the 050cr co//h /ore (2) opec of the above de crrbed rep rt 

TEMPORARY BERM 

Ill Silt Fence Pectectics 
59/Es 0015 SILT FENCES eype II Silt Fence Aecsns/ Ditch Bettors lee/s. 

if. So eat 000struot 011/ Macsc across permanent /Ienieg wstsrccarees 
Silt fences arc to be at upload loostiens oed torbidity bore/crc osed 
et permeeeet bodies of wotec 

2. Where used ow c/epe prateation, Silt Feeoe is to be cone/rooted 
we SW lengrtudieol grodo to Ovoid ohoeoeli,ieg race If Soap the 
leegth of the fence. 

BALES 
TO 

ABUT 

SILT FENCE APPLICATIONS 

PLAN 

LOOSE SOIL PLACE RE SHOVEL 
AND LIGHTLY COMPACTED ALONG 
UPSTREAM EDGE DY BALES 

LOCATE DISCHARGE 
PIPES AT OPPISITE 
ENDS OF BASI/L,,,,,,4 

DISCHARGE FROM 
r'DEWATERING PUMP 

7D'MPORARY SEDIMENT BASIN, 
SIZE BY CONTRACTOR 

Flos 

LPROVIDE R)RN AS 
I REQUIRED TO CONTROL 

SEDIMENT 

(FNFPAi SITE INFORMA77Oi'/ 

Floe 

SECTION 

BALED HAY BARRIER 

DISCHARGE FETe 
DEWATERING P,e" 

/)FWATERINC PLAN (TEMPORARY SEDIMENT B4SIN) 

f/TO 

TEMPORARY 

SEDIMENT BASIN 

SEC17ON 

D PEgS/RED 

SEED ERMITTED 

NOTES, 

if. SIZE TO BE DETERMINED BY CONTI/ACTDA'. 

2. TURBIDITY SCREEN AND BEtA/cS SHALL RE 
MAINTAIBED SUCH THAT SEDIMENT IS NOT 
DISCHARGED INTO AREAS OUTSIDE THE 
LIMITS OF CONSTRUCTION 

Balm Spo rq tot Trye F'rrrc 
0000tdoccsaifl tort , S/Eel rt 3 
wed ditctmnstasfor st car 
structure' best 2 t 

bps II Sit I 
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INDIVIDUAL ENVIRONMENTAL RESOURCE PERMIT 
TECHNICAL STAFF REPORT 

October 29, 2008 
APPLICATION #:  4-009-113120-2 

 
Applicant: Brevard County Road and Bridge Department 

C/O Ed Gardulski, Asst. Director 
2725 Judge Fran Jamieson Way, Building A, Room 201 
Viera, FL 32940 
(321) 690-6877 
 

Agent: Allen Engineering, Inc. 
C/O David Lavender 
P.O. Box 321321 
Cocoa Beach, FL 32932-1321 
(321) 783-7443 
 

Project Name: Malabar Road Extension 
Acres Owned:  6.620 
Project Acreage:  6.620 
County: Brevard 
Section(s): 32, 33 Township(s): 28S Range(s): 36E 
 
Authority: 40C-4.041(2)(b)8 
 
Receiving Water Body: Existing Canal Class: III Fresh. 
Final O&M Entity: Brevard County 
ERP Conservation Easements/Restrictions:    No 
Interested Parties:  No 
Objectors:   No 
 
Authorization Statement 
 
A Permit Authorizing: 
 
Construction of a Surface Water Management System with stormwater treatment by 
swales for Malabar Road Extension, a 6.62-acre project to be constructed as per plans 
received by the District on May 22, 2008. 
 
 
Staff Comments: 
 
Site Description: 
 
This project is located at the west end of Malabar Road; from Snapdragon Drive to 
MTWCD canal No. 6, in the City of Palm Bay. The applicant proposes to construct a 
surface water management system for a 6.62-acre roadway improvement known as 
Malabar Road extension. 
 
The proposed surface water management system is located in the Upper St. Johns River 
Hydrologic Basin for which the District has adopted special basin criteria.  This basin is 



 

 

an area that is generally depicted in Figure 41-1 of Chapter 40C-41.023, F.A.C. and 
legally described in Appendix K of the Applicant’s Handbook for Management and 
Storage of Surface Waters (A.H.).   The special basin criteria for this basin are set forth in 
Section 40C-41.063(1), F.A.C. and Sections 11.1 through 11.1.3, A.H. and include 
special criteria regarding storm frequency, runoff  volume and discharge to coastal 
receiving waters (interbasin diversion).  A significant amount of land located within this 
basin currently drains to coastal receiving waters because of the construction of canals; 
these lands include the area drained by the C-1 canal operated by the Melbourne-Tillman 
Water Control District (MTWCD).  
(a) Storm frequency and run-off volume 
 
The proposed construction is paving of approximately 4,090 linear feet of a 28-foot-wide 
existing dirt road portion of Malabar Road and the construction of a surface water 
management system to serve the improvements. The road extension will serve the new 
Brevard County High School CCC in Palm Bay. The roadway runoff will be collected, 
treated, and attenuated by swales at the both sides of the road. The over-flow runoff from 
the swales is to the MTWCD  Canal C-6 and Canal C-7 . This project also proposes a 
new double 96-inch RCP culvert to replace the existing culverts at the Canal C-7  
roadway crossing. The applicant has demonstrated that the difference in the volume of 
runoff in pre-and post-development conditions cannot be achieved because of the  lack of 
storage and limited area of the swales in the right-of-way, and the low permeability of the 
hydrologic soils group at the site.  
 
(b) Increase in amount of discharge to coastal receiving waters 
 
Rule 41.063(1)(c)1., F.A.C. and  Section 11.1.3, A.H. state that  “[a] system may not 
result in an increase in the amount of water being diverted from the Upper St. Johns 
River Hydrologic Basin into coastal receiving waters.”  To meet this criterion, the 
applicant has opted to participate in a cost share agreement with the District that will 
partially fund the construction of a restoration project known as the C-1 Rediversion 
Project.   
 
The amount that the applicant will pay to the District is proportional to the cost of the C-1 
Rediversion project needed to offset  the increase in runoff  associated with the proposed 
modifications. For this project, participation in the C-1 Rediversion Project through a cost 
share agreement requires the payment of $265.00 per acre or $1,754.30  ($265.00 X 
6.62- acres).   
 
The C-1 Rediversion Project is expected to be completed several years after the 
applicant wishes to commence construction.  To address this “time lag,” the applicant has 
filed a petition for variance pursuant to Section 120.542, F.S.  The variance petition is 
recommended for approval concurrently with this application. 
 
The project meets all applicable criteria for permit issuance pursuant to sections 40C-
4.301 and 40C-4.302, F.A.C. 
 
Impacts: 
 
12.2.2 states that an applicant "must provide reasonable assurances that a regulated 
activity will not impact the values of wetland and other surface water functions so as to 



 

 

cause adverse impacts to: (a) the abundance and diversity of fish, wildlife and listed 
species; and (b) the habitat of fish, wildlife and listed species. 
 
The applicant proposes to dredge and/or fill 0.026 acres of surface waters in order to 
construct the proposed roadway and stormwater system. 
 
The surface waters are upland cut ditches that provide minimal wildlife habitat and 
impacts to such are addressed by rule. Therefore, the proposed project is not expected to 
cause adverse impacts to the abundance and diversity of fish, wildlife and listed species 
or their habitat. 
 
Secondary impacts:  
 
Section 12.2.7 A.H. contains a four part criterion which addresses additional impacts that 
may be caused by a project: (a) impacts to wetland functions that may result from the 
intended use of a project; (b) impacts to the upland nesting habitat of listed species that 
are aquatic or wetland dependent; (c) impacts to significant historical and archaeological 
resources that are closely linked and causally related to any proposed dredging or filing 
of wetlands or other surface waters; and (d) wetland impacts that may be caused by 
future phases of the project or activities that are closely linked and causally related to the 
project.  
 
The proposed project will not result in secondary impacts to wetlands or other surface 
waters. The proposed surface water impacts are to upland-cut ditches, and pursuant to 
Section 12.2.2.2, A.H., secondary impacts are not applied to upland-cut ditches.  
 
This project will cause no adverse impacts to significant historical and archaeological 
resources that are closely linked and causally related to any proposed filling of surface 
waters.  

 
There are no expected future phases.  The high school served by this road extension 
was authorized under permit 40-009-111957-2. 
 
Elimination/Reduction of Impacts: 
 
 Pursuant to Section 12.2.1 A.H. the applicant must consider practicable design 
modifications, which would reduce or eliminate adverse impacts to wetlands and other 
surface waters. A proposed modification which is not technically capable of being done, 
is not economically viable, or which adversely affects public safety through 
endangerment of lives or property is not considered "practicable". Section 12.2.1  
 
Elimination and reduction of impacts to upland-cut ditches was not required since these 
surface waters provide minimal habitat for fish and wildlife. 
 
Mitigation: 
 
No mitigation is required for the surface water impacts pursuant to section 12.2.2.2, A.H. 
since, the ditch is upland-cut and does not provide significant habitat to listed species. 
 
 



 

 

Cumulative Impacts:  
 
Section 12.2.8 A.H. requires applicants to provide reasonable assurances that their 
projects will not cause unacceptable cumulative impacts upon wetlands and other surface 
waters within the same drainage basin as the project for which a permit is sought. This 
analysis considers past, present, and likely future similar impacts and assumes that 
reasonably expected future applications with like impacts will be sought, thus 
necessitating equitable distribution of acceptable impacts among future applications. 
Mitigation, which offsets a projects adverse impacts within the same basin as the project 
for which a permit is sought is presumed to not cause unacceptable cumulative impacts.  
 
Pursuant to 12.2.2.2 Applicant’s Handbook, cumulative impacts for impacts to the upland-
cut ditch will not be considered. 
 
_________________________________________________________ 
Wetland Summary Table      
Malabar Road Extension     Roadway  
  
                                                                                      Acres 
  
Total Wetlands On-site                                              0.000 
  
Total Surface Waters On-site                                    0.070 
  
Impacts that Require Mitigation                                0.000 
  
Impacts that Require No Mitigation                          0.026 

D or F 0.026 

H 0.000 

  
Mitigation                                                                     0.000 
  
  
_________________________________________________________ 
  
Recommendation: Approval 
 
Conditions for Application Number 4-009-113120-2: 
 
ERP Stormwater General Conditions by Rule (October 03, 1995): 
 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 
 
ERP/MSSW/Stormwater Special Conditions (November 09, 1995): 
 1, 4, 10, 13 
 
Other Conditions: 
 

1. The stormwater management system must be inspected by the operation and 
maintenance entity once within two years after the completion of construction and 



 

 

every two years thereafter to insure that the system is functioning as designed and 
permitted. If a required inspection reveals that the system is not functioning as 
designed and permitted, then within 14 days of that inspection the entity shall 
submit an Exceptions Report on form number 40C-42.900(6), Exceptions Report 
for Stormwater Management System Out of Compliance. The operation and 
maintenance entity must maintain a record of each required inspection, including 
the date of inspection, the name, address, and telephone number of the inspector, 
and whether the system was functioning as designed and permitted, and make 
such record available for inspection upon request by the District during normal 
business hours.  

 
2. The surface water management system must be constructed and operated in 

accordance with the plans received by the District on May 22, 2008. 
 

3. Prior to initiation of construction of the surface water management system, the 
permittee shall provide an executed, original Cost Participation  Agreement in the 
form approved by the District and deposit one thousand seven  hundred fifty-four 
dollars and thirty cents ($1,754.30 ) in the Escrow Account in accordance with 
paragraph 1 of the Agreement. The Escrow Amount shall be held in escrow for 
use by the District in designing, constructing, operating, and maintaining the C-1 
Rediversion Project.  Disbursement of the Escrow Amount shall be in accordance 
with the provisions of the approved Cost Participation  Agreement. 

   
 

Reviewers: Kris Hebert 
Mohammad Moayer 
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St. Johns River 
Water Management 

ns G. T.nzet NI. Ezecu Direcao 

District 

4049 Reid Street P0. Box 1429 Palatka. FL 32178-1429 (386) 329-4500 
On the Intemel at fiofidaswater.com. 

November 19, 2013 

Brevard County Public Works 
2725 Judge Fran Jamieson Way Ste 201-A 
Melbourne, FL 32940 

SUBJECT: Permit Number IND-009-113120-4 
Malabar Road Turn Lanes 

Dear Sir/Madam: 

Enclosed is your permit issued by the St. Johns River Water Management District on November 
19, 2013. This permit is a legal document and should be kept with your other important 
documents. Permit issuance does not relieve you from the responsibility of obtaining any 
necessary permits from any federal, state, or local agencies for your project. 

Technical Staff Report: 
If you wish to review a copy of the Technical Staff Report (TSR) that provides the District's staff 
analysis of your permit application, you may view the TSR by going to the Permitting section of 
the District's website at floridaswater.com/permitting. Using the "search applications and 

you use information about the 
permit. When you see the results of your search, click on the permit number. 

Noticing Your Permit: 
For noticing instructions, please refer to the noticing materials in this package regarding closing 
the point of entry for someone to challenge the issuance of your permit. Please note that if a 

timely petition for administrative hearing is filed, your permit will become nonfinal and any 
activities that you choose to undertake pursuant to your permit will be at your own risk. 

Compliance with Permit Conditions: 
To submit your required permit compliance information, go to the District's website at 
floridaswater.com/permitting. Under the "Apply for a permit or submit compliance data" section, 
click to sign-in to your existing account or to create a new account. Select the "Compliance 
Submittal" tab, enter your permit number, and select "No Specific Date" for the Compliance Due 
Date Range. You will then be able to view all the compliance submittal requirements for your 
project. Select the compliance item that you are ready to submit and then attach the appropriate 
information or form. 

The forms to comply with your permit conditions are available at floridaswater.com/permitting 
under the section "Handbooks, forms, fees, final orders". Click on forms to view all permit 
compliance forms, then scroll to the ERP application forms section and select the applicable 
compliance forms. Alternatively, if you have difficulty finding forms or need copies of the 
appropriate forms, please contact the Bureau of Regulatory Support at (386) 329-4570. 

Transferring Your Permit: 
As required by a condition of your permit, you must notify the District in writing within 30 days of 
any sale, conveyance or other transfer of a permitted system or facility, or within 30 days of any 
transfer of ownership or control of the real property where the permitted system or facility is 
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located. You will need to provide the District with the information specified in District rule 400- 
1 .612, Florida Administrative Code (name and address of the transferee and a copy of the 
instrument effectuating the transfer). Please note that a permittee remains liable for any 
corrective actions that may be required as a result of any permit violations that occur before the 
sale, conveyance, or other transfer of the system or facility, so it is recommended that you 
request a permit transfer in advance. 

Thank you and please let us know if you have additional questions. For general questions 
contact e-permitsjrwmd.com or (386) 329-4570. 
Sincerely, 

Margaret Daniels, Bureau Chief 
Bureau of Regulatory Support 
St. Johns River Water Management District 
4049 Reid Street 
Palatka, FL 32177-2529 
(386) 329-4570 

Enclosures: Permit 

cc: District Permit File 



ST. JOHNS RIVER WATER MANAGEMENT DISTRICT 
Post Office Box 1429 

Palatka, Florida 32178-1429 

PERMIT NO. IND-009-1 13120-4 DATE ISSUED: November 19, 2013 

PROJECT NAME: Malabar Road Turn Lanes 

A PERMIT AUTHORIZING: 
Construction of a Stormwater Management System with stormwater treatment by Swales for 
Malabar Road Turn Lanes, a 3.12- acre project to be constructed as per plans received by the 
District on November 4, 2013. 

LOCATION: 

SECTION(S): 32, 33 TOWNSHIP(S): 28S RANGE(S): 36E 

Brevard County 

ISSUED TO: 

Brevard County Public Works 
2725 Judge Fran Jamieson Way Ste 201-A 
Melbourne, FL 32940 

Permittee agrees to hold and save the St. Johns River Water Management District and its 
successors harmless from any and all damages, claims, or liabilities which may arise from 
permit issuance. Said application, including all plans and specifications attached thereto, is by 
reference made a part hereof. 

This permit does not convey to permittee any property rights nor any rights or privileges other 
than those specified herein, nor relieve the permittee from complying with any law, regulation or 
requirement affecting the rights of other bodies or agencies. All structures and works installed 
by permittee hereunder shall remain the property of the permittee. 

This permit may be revoked, modified or transferred at any time pursuant to the appropriate 
provisions of Chapter 373, Florida Statutes. 

PERMIT IS CONDITIONED UPON: 

See conditions on attached "Exhibit A", dated November 19, 2013 

AUTHORIZED BY: St. Johns River Water Management District 
Division of Regulatory Engineering and Environmental Services 

John Juilianna 
Service Center Director 



"EXHIBIT A" 
CONDITIONS FOR ISSUANCE OF PERMIT NUMBER IND-009-113120-4 

Brevard County Public Works 
DATED November 19, 2013 

All activities shall be implemented following the plans, specifications and performance 
criteria approved by this permit. Any deviations must be authorized in a permit modification 
in accordance with Rule 62-330.31 5, F.A.C. Any deviations that are not so authorized may 
subject the permittee to enforcement action and revocation of the permit under Chapter 
373, F.S. 

2. A complete copy of this permit shall be kept at the work site of the permitted activity during 
the construction phase, and shall be available for review at the work site upon request by 
the Agency staff. The permittee shall require the contractor to review the complete permit 
prior to beginning construction. 

3. Activities shall be conducted in a manner that does not cause or contribute to violations of 
state water quality standards. Performance-based erosion and sediment control best 
management practices shall be installed immediately prior to, and be maintained during 
and after construction as needed, to prevent adverse impacts to the water resources and 
adjacent lands. Such practices shall be in accordance with the State of Florida Erosion and 
Sediment Control Designer and Reviewer Manual (Florida Department of Environmental 
Protection and Florida Department of Transportation June 2007), and the Florida 
Stormwater Erosion and Sedimentation Control Inspector's Manual (Florida Department of 
Environmental Protection, Nonpoint Source Management Section, Tallahassee, Florida, 
July 2008), which are both incorporated by reference in subparagraph 62-330.050(9)(b)5., 
F.A.C., unless a project-specific erosion and sediment control plan is approved or other 
water quality control measures are required as part of the permit. 

4. At least 48 hours prior to beginning the authorized activities, the permittee shall submit to 
the Agency a fully executed Form 62-330.350(1), "Construction Commencement Notice," 
[October 1, 2013], incorporated by reference herein 
(http://www.flrules.org/Gateway/reference.asp?No=Ref-02505), indicating the expected 
start and completion dates. A copy of this form may be obtained from the Agency, as 
described in subsection 62-330.010(5), F.A.C. If available, an Agency website that fulfills 
this notification requirement may be used in lieu of the form. 

5. Unless the permit is transferred under Rule 62-330.340, F.A.C., or transferred to an 
operating entity under Rule 62-330.310, F.A.C., the permittee is liable to comply with the 
plans, terms and conditions of the permit for the life of the project or activity. 

6. Within 30 days after completing construction of the entire project, or any independent 
portion of the project, the permittee shall provide the following to the Agency, as applicable: 
(a) For an individual, private single-family residential dwelling unit, duplex, triplex, or 
quadruplex - "Construction Completion and Inspection Certification for Activities Associated 
With a Private Single-Family Dwelling Unit" [Form 62-330.310(3)]; or 
(b) For all other activities - "As-Built Certification and Request for Conversion to 
Operational Phase" [Form 62-330.310(1)]. 
(c) If available, an Agency website that fulfills this certification requirement may be used in 

lieu of the form. 

7. If the final operation and maintenance entity is a third party: 
(a) Prior to sales of any lot or unit served by the activity and within one year of permit 
issuance, or within 30 days of as- built certification, whichever comes first, the permittee 
shall submit, as applicable, a copy of the operation and maintenance documents (see 



sections 12.3 thru 12.3.3 of Volume I) as filed with the Department of State, Division of 
Corporations and a copy of any easement, plat, or deed restriction needed to operate or 
maintain the project, as recorded with the Clerk of the Court in the County in which the 
activity is located. 
(b) Within 30 days of submittal of the as-built certification, the permittee shall submit 
"Request for Transfer of Environmental Resource Permit to the Perpetual Operation Entity" 
[Form 62-330.310(2)] to transfer the permit to the operation and maintenance entity, along 
with the documentation requested in the form. If available, an Agency website that fulfills 
this transfer requirement may be used in lieu of the form. 

8. The permittee shall notify the Agency in writing of changes required by any other regulatory 
agency that require changes to the permitted activity, and any required modification of this 
permit must be obtained prior to implementing the changes. 

9. This permit does not: 
(a) Convey to the permittee any property rights or privileges, or any other rights or 
privileges other than those specified herein or in Chapter 62-330, F.A.C.; 
(b) Convey to the permittee or create in the permittee any interest in real property; 
(c) Relieve the permittee from the need to obtain and comply with any other required 
federal, state, and local authorization, law, rule, or ordinance; or 
(d) Authorize any entrance upon or work on property that is not owned, held in easement, 
or controlled by the permittee. 

10. Prior to conducting any activities on state-owned submerged lands or other lands of the 
state, title to which is vested in the Board of Trustees of the Internal Improvement Trust 
Fund, the permittee must receive all necessary approvals and authorizations under 
Chapters 253 and 258, F.S. Written authorization that requires formal execution by the 
Board of Trustees of the Internal Improvement Trust Fund shall not be considered received 
until it has been fully executed. 

11 . The permittee shall hold and save the Agency harmless from any and all damages, claims, 
or liabilities that may arise by reason of the construction, alteration, operation, 
maintenance, removal, abandonment or use of any project authorized by the permit. 

12.The permittee shall notify the Agency in writing: 
(a) Immediately if any previously submitted information is discovered to be inaccurate; and 
(b) Within 30 days of any conveyance or division of ownership or control of the property or 
the system, other than conveyance via a long-term lease, and the new owner shall request 
transfer of the permit in accordance with Rule 62-330.340, F.A.C. This does not apply to 
the sale of lots or units in residential or commercial subdivisions or condominiums where 
the stormwater management system has been completed and converted to the operation 
phase. 

13. Upon reasonable notice to the permittee, Agency staff with proper identification shall have 
permission to enter, inspect, sample and test the project or activities to ensure conformity 
with the plans and specifications authorized in the permit. 

14. If any prehistoric or historic artifacts, such as pottery or ceramics, stone tools or metal 
implements, dugout canoes, or any other physical remains that could be associated with 
Native American cultures, or early colonial or American settlement are encountered at any 
time within the project site area, work involving subsurface disturbance in the immediate 
vicinity of such discoveries shall cease. The permittee or other designee shall contact the 
Florida Department of State, Division of Historical Resources, Compliance and Review 
Section, at (850) 245-6333 or (800) 847-7278, as well as the appropriate permitting agency 
office. Such subsurface work shall not resume without verbal or written authorization from 



the Division of Historical Resources. If unmarked human remains are encountered, all work 
shall stop immediately and notification shall be provided in accordance with Section 
872.05, F.S. 

15. Any delineation of the extent of a wetland or other surface water submitted as part of the 
permit application, including plans or other supporting documentation, shall not be 
considered binding unless a specific condition of this permit or a formal determination 
under Rule 62-330.201, F.A.C., provides otherwise. 

16. The permittee shall provide routine maintenance of all components of the stormwater 
management system to remove trapped sediments and debris. Removed materials shall be 
disposed of in a landfill or other uplands in a manner that does not require a permit under 
Chapter 62-330, F.A.C., or cause violations of state water quality standards. 

17. This permit is issued based on the applicant's submitted information that reasonably 
demonstrates that adverse water resource-related impacts will not be caused by the 
completed permit activity. If any adverse impacts result, the Agency will require the 
permittee to eliminate the cause, obtain any necessary permit modification, and take any 
necessary corrective actions to resolve the adverse impacts. 

18.A Recorded Notice of Environmental Resource Permit may be recorded in the county 
public records in accordance with subsection 62-330.090(7), F.A.C. Such notice is not an 
encumbrance upon the property. 

19. This permit for construction will expire five years from the date of issuance. 

20.At a minimum, all retention and detention storage areas must be excavated to rough grade 
prior to building construction or placement of impervious surface within the area to be 
served by those facilities. To prevent reduction in storage volume and percolation rates, all 
accumulated sediment must be removed from the storage area prior to final grading and 
stabilization. 

21 .All wetland areas or water bodies that are outside the specific limits of construction 
authorized by this permit must be protected from erosion, siltation, scouring or excess 
turbidity, and dewatering. 

22. Prior to construction, the permittee must clearly designate the limits of construction on-site. 
The permittee must advise the contractor that any work outside the limits of construction, 
including clearing, may be a violation of this permit. 

23. The proposed stormwater management system shall be constructed in accordance with 
plans received by the District on November 4, 2013. 

24. The operation and maintenance entity shall inspect the stormwater management system 
once within two years after the completion of construction and every two years thereafter to 
determine if the system is functioning as designed and permitted. The operation and 
maintenance entity must maintain a record of each required inspection, including the date 
of the inspection, the name, address, and telephone number of the inspector, and whether 
the system was functioning as designed and permitted, and make such record available for 
inspection upon request by the District during normal business hours. If at any time the 
system is not functioning as designed and permitted, then within 14 days the entity shall 
submit a report to the District detailing the reasons for non-function and a proposal to 
remedy the non-functioning of the system. 



Notice Of Rights 

A person whose substantial interests are or may be affected has the right to request an 
administrative hearing by filing a written petition with the St. Johns River Water 
Management District (District). Pursuant to Chapter 28-106 and Rule 40C-1.1007, 
Florida Administrative Code, the petition must be filed (received) either by delivery at 
the office of the District Clerk at District Headquarters, P. 0. Box 1429, Palatka Florida 
32178-1429 (4049 Reid St., Palatka, FL 32177) or by e-mail with the District Clerk at 
Clerk@sirwmd.com, within twenty-six (26) days of the District depositing the notice of 
District decision in the mail (for those persons to whom the District mails actual notice), 
within twenty-one (21) days of the District emailing the notice of District decision (for 
those persons to whom the District emails actual notice), or within twenty-one (21) days 
of newspaper publication of the notice of District decision (for those persons to whom 
the District does not mail or email actual notice). A petition must comply with Sections 
120.54(5)(b)4. and 120.569(2)(c), Florida Statutes, and Chapter 28-106, Florida 
Administrative Code. The District will not accept a petition sent by facsimile (fax), as 
explained in paragraph no. 4 below. 

2. Please be advised that if you wish to dispute this District decision, mediation may be 
available and that choosing mediation does not affect your right to an administrative 
hearing. If you wish to request mediation, you must do so in a timely-filed petition. If all 
parties, including the District, agree to the details of the mediation procedure, in writing, 
within 10 days after the time period stated in the announcement for election of an 
administrative remedy under Sections 120.569 and 120.57, Florida Statutes, the time 
limitations imposed by Sections 120.569 and 120.57, Florida Statutes, shall be tolled to 
allow mediation of the disputed District decision. The mediation must be concluded 
within 60 days of the date of the parties' written agreement, or such other timeframe 
agreed to by the parties in writing. Any mediation agreement must include provisions 
for selecting a mediator, a statement that each party shall be responsible for paying its 
pro-rata share of the costs and fees associated with mediation, and the mediating 
parties' understanding regarding the confidentiality of discussions and documents 
introduced during mediation. If mediation results in settlement of the administrative 
dispute, the District will enter a final order consistent with the settlement agreement. If 
mediation terminates without settlement of the dispute, the District will notify all the 
parties in writing that the administrative hearing process under Sections 120.569 and 
120.57, Florida Statutes, is resumed. Even if a party chooses not to engage in formal 
mediation, or if formal mediation does not result in a settlement agreement, the District 
will remain willing to engage in informal settlement discussions. 

3. A person whose substantial interests are or may be affected has the right to an informal 
administrative hearing pursuant to Sections 120.569 and 120.57(2), Florida Statutes, 
where no material facts are in dispute. A petition for an informal hearing must also 
comply with the requirements set forth in Rule 28-106.301, Florida Administrative 
Code. 



Notice Of Rights 

4. A petition for an administrative hearing is deemed filed upon receipt of the complete 
petition by the District Clerk at the District Headquarters in Palatka, Florida during the 
District's regular business hours. The District's regular business hours are 8:00 a.m. - 
5:00 p.m., excluding weekends and District holidays. Petitions received by the District 
Clerk after the District's regular business hours shall be deemed filed as of 8:00 a.m. 
on the District's next regular business day. The District's acceptance of petitions filed 
by e-mail is subject to certain conditions set forth in the District's Statement of Agency 
Organization and Operation (issued pursuant to Rule 28-101.001, Florida 
Administrative Code), which is available for viewing at floridaswater.com. These 
conditions include, but are not limited to, the petition being in the form of a PDF or TIFF 
file and being capable of being stored and printed by the District. Further, pursuant to 
the District's Statement of Agency Organization and Operation, attempting to file a 

petition by facsimile is prohibited and shall not constitute filing. 

Failure to file a petition for an administrative hearing within the requisite timeframe shall 
constitute a waiver of the right to an administrative hearing. (Rule 28-106.111, Florida 
Administrative Code). 

6. The right to an administrative hearing and the relevant procedures to be followed are 
governed by Chapter 120, Florida Statutes, Chapter 28-106, Florida Administrative 
Code, and Rule 40C-1 .1007, Florida Administrative Code. Because the administrative 
hearing process is designed to formulate final agency action, the filing of a petition 
means the District's final action may be different from the position taken by it in this 
notice. A person whose substantial interests are or may be affected by the District's 
final action has the right to become a party to the proceeding, in accordance with the 
requirements set forth above. 

7. Pursuant to Section 120.68, Florida Statutes, a party to the proceeding before the 
District who is adversely affected by final District action may seek review of the action 
in the District Court of Appeal by filing a notice of appeal pursuant to Rules 9.110 and 
9.190, Florida Rules of Appellate Procedure, within 30 days of the rendering of the final 
District action. 

8. A District action is considered rendered, as referred to in paragraph no. 7 above, after it 
is signed on behalf of the District and filed by the District Clerk. 

9. Failure to observe the relevant timeframes for filing a petition for judicial review as 
described in paragraph no. 7 above will result in waiver of that right to review. 

NOR.Decision.DOC.001 
Revised 12.7.11 



Notice Of Rights 

Certificate of Service 

I HEREBY CERTIFY that a copy of the foregoing Notice of Rights has been sent to the 
permittee: 

Brevard County Public Works 
2725 Judge Fran Jamieson Way Ste 201-A 
Melbourne, FL 32940 

This 19th day of November, 2013. 

Margaret Daniels, Bureau Chief 
Bureau of Regulatory Support 
St. Johns River Water Management District 
4049 Reid Street 
Palatka, FL 32177-2529 
(386) 329-4570 

Permit Number: IND-009-1 13120-4 



NOTICING INFORMATION 

Dear Permittee: 

Please be advised that the St. Johns River Water Management District has not published a 

notice in the newspaper advising the public that it has issued a permit for this project. 

Newspaper publication, using the District's form, notifies members of the public of their right to 
challenge the issuance of the permit. If proper notice is given by newspaper publication, then 
there is a 21-day time limit to file a petition challenging the issuance of the permit. 

To close the point of entry for filing a petition, you may publish (at your own expense) a one- 
time notice of the District's decision in a newspaper of general circulation within the affected 
area as defined in Section 50.011 of the Florida Statutes. If you do not publish a newspaper 
notice, the time to challenge the issuance of your permit will not expire. 

A copy of the notice and a partial list of newspapers of general circulation are attached for your 
convenience. However, you are not limited to those listed newspapers. If you choose to close 
the point of entry and the notice is published, the newspaper will return to you an affidavit as 
proof of publication. Please submit a scanned copy of the affidavit by emailing 
compliancesupportsjrwmd.com (preferred method) or send the original affidavit of 
publication to: 

Margaret Daniels, Bureau Chief 
Bureau of Regulatory Support 
4049 Reid Street 
Palatka, FL 32177 

If you have any questions, please contact the Bureau of Regulatory Support at (386) 329- 
4570. 

Sincerely, 

-t/L .LI 
Margaret Daniels, Bureau Chief 

Bureau of Regulatory Support 



NOTICE OF AGENCY ACTION TAKEN BY THE 
ST. JOHNS RIVER WATER MANAGEMENT DISTRICT 

Notice is given that the following permit was issued on 

(Name and address of applicant) 
permit# . The project is located in 

Township South, Range East. 
water management system on acres for 

__________County, Section 
The permit authorizes a surface 

known as 
The receiving water body is 

A person whose substantial interests are or may be affected has the right to request an 
administrative hearing by filing a written petition with the St. Johns River Water Management 
District (District). Pursuant to Chapter 28-1 06 and Rule 40C-1.1007, Florida Administrative 
Code (F.A.C.), the petition must be filed (received) either by delivery at the office of the District 
Clerk at District Headquarters, P.O. Box 1429, Palatka FL 32178-1429 (4049 Reid St, Palatka, 
FL 32177) or by e-mail with the District Clerk at CIerksjrwmd.com, within twenty six (26) days 
of the District depositing the notice of intended District decision in the mail (for those persons to 
whom the District mails actual notice), within twenty-one (21) days of the District emailing notice 
of intended District decision (for those persons to whom the District emails actual notice), or 
within twenty-one (21) days of newspaper publication of the notice of intended District decision 
(for those persons to whom the District does not mail or email actual notice). A petition must 
comply with Sections 120.54(5)(b)4. and 120.569(2)(c), Florida Statutes (F.S.), and Chapter 28- 
106, F.A.C. The District will not accept a petition sent by facsimile (fax). Mediation pursuant to 
Section 120.573, F.S., is not available. 

A petition for an administrative hearing is deemed filed upon receipt of the complete petition by 
the District Clerk at the District Headquarters in Palatka, Florida during the District's regular 
business hours. The District's regular business hours are 8 am. -5 p.m., excluding weekends 
and District holidays. Petitions received by the District Clerk after the District's regular business 
hours shall be deemed filed as of 8 am. on the next regular District business day. The District's 
acceptance of petitions filed by e-mail is subject to certain conditions set forth in the District's 
Statement of Agency Organization and Operation (issued pursuant to Rule 28-101 .001, Florida 
Administrative Code), which is available for viewing at floridaswater.com. These conditions 
include, but are not limited to, the petition being in the form of a PDF or TIFF file and being 
capable of being stored and printed by the District. Further, pursuant to the District's Statement 
of Agency Organization and Operation, attempting to file a petition by facsimile (fax) is 
prohibited and shall not constitute filing. 

The right to an administrative hearing and the relevant procedures to be followed are governed 
by Chapter 120, Florida Statutes, Chapter 28-106, Florida Administrative Code, and Rule 40C- 
1.1007, Florida Administrative Code. Because the administrative hearing process is designed to 
formulate final agency action, the filing of a petition means the District's final action may be 
different from the position taken by it in this notice. Failure to file a petition for an 
administrative hearing within the requisite time frame shall constitute a waiver of the 
right to an administrative hearing. (Rule 28-106.111, F.A.C.). 

If you wish to do so, please visit http://floridaswater.com/noticeofrights/ to read the complete 
Notice of Rights to determine any legal rights you may have concerning the District's intended 
decision(s) on the permit application(s) described above. You can also request the Notice of 
Rights by contacting the Bureau Chief, Bureau of Regulatory Support (RS), 4049 Reid St., 
Palatka, FL 32177-2529, tele. no. (386)329-4570. 



NEWSPAPER ADVERTISING 

ALA CHUA 
The Alachua County Record, Legal Advertising 
P. 0. Box 806 
Gainesville, FL 32602 
352-377-2444/ fax 352-338-1986 

BRA FORD 
Bradford County Telegraph, Legal Advertising 
P.O. DrawerA 
Starke, FL 32901 
904-964-6305/ fax 904-964-8628 

CLAY 
Clay Today, Legal Advertising 
1560 Kinsley Ave., Suite 1 

Orange Park, FL 32073 
904-264-3200/ fax 904-264-3285 

FLAGLER 
Flagler Tribune, do News Journal 
P. 0. Box 2831 
Daytona Beach, FL 32120-2831 
386- 681-2322 

LAKE 
Daily Commercial, Legal Advertising 
P. 0. Drawer 490007 
Leesburg, FL 34749 
352-365-8235/fax 352-365-1951 

NASSAU 
News-Leader, Legal Advertising 
P. 0. Box 766 
Fernandina Beach, FL 32035 
904-261 -3696/fax 904-26 1 -3698 

ORANGE 
Sentinel Communications, Legal Advertising 
633 N. Orange Avenue 
Orlando, FL 32801 
407-420-5160/ fax 407-420-5011 

PUTNAM 
Palatka Daily News, Legal Advertising 
P. 0. Box 777 
Palatka, FL 32178 
386-312-5200/ fax 386-312-5209 

SEMINOLE 
Seminole Herald, Legal Advertising 
300 North French Avenue 
Sanford, FL 32771 
407-323-9408 

BAKER 
Baker County Press, Legal Advertising 
P. 0. Box 598 
Maclenny, FL 32063 
904-259-2400/ fax 904-259-6502 

BREVARD 
Florida Today, Legal Advertising 
P.O. Box 419000 
Melbourne, FL 32941-9000 
321-242-3832/ fax 321-242-6618 

DUVAL 
Daily Record, Legal Advertising 
P. 0. Box 1769 
Jacksonville, FL 32201 
904-356-2466 I fax 904-353-2628 

INDIAN RIVER 
Vero Beach Press Journal, Legal Advertising 
P. 0. Box 1268 
Vero Beach, FL 32961-1268 
772-22 1 -4282/ fax 772-978-2340 

MARION 
Ocala Star Banner, Legal Advertising 
2121 SW 19th Avenue Road 
Ocala, FL 34474 
352-867-4010/fax 352-867-4126 

OKEECHOBEE 
Okeechobee News, Legal Advertising 
P. 0. Box 639 
Okeechobee, FL 34973-0639 
863-763-3 1 34/fax 863-763-5901 

OSCEOLA 
Little Sentinel, Legal Advertising 
633 N. Orange Avenue 
Orlando, FL 32801 
407-420-5160/ fax 407-420-5011 

ST. JOHNS 
St. Augustine Record, Legal Advertising 
P. 0. Box 1630 
St. Augustine, FL 32085 
904-819-3436 

VOL USIA 
News Journal Corporation, Legal Advertising 
P. 0. Box 2831 

Daytona Beach, FL 32120-2831 
(386) 681-2322 
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165 Lincoln Ave
Winter Park, FL 32789

Phone: 407.629.2185
Fax: 407.629.2183
www.balmoralgroup.us

 

 

TECHNICAL  MEMORANDUM  (ANALYSES  OF  ROADSIDE  SWALES  FOR    

SJRWMD  ERP  MODIFICATION)  

 

To:      S. MARK KLINE, P.E. 

By:      LORI STANFILL, P.E.    Signature:  _____________________________ 

Registration #:   FL #52107      Date:    October 16, 2013 

Checked By:     GREG SEIDEL, P.E. 

 

Subject:   Analysis of Malabar Road Swales for SJRWMD ERP Modification 

    Malabar Road Turn Lane Project 

    Prepared for the City of Palm Bay 

Financial Project No.(FPN):  428356‐1‐58‐01 

Federal Aid Project Number (FAN):  8887‐971‐A 

City of Palm Project Number:  10PW18 

Brevard County, Florida 

 

This memo forms the analysis of the proposed roadside swales for the Malabar Road Turn Lane Project.  

The memo demonstrates that the existing roadside swales, which currently infiltrate 80% of the runoff 

volume per SJRWMD criteria, will continue to meet this criterion after reduction of swale length due to 

the addition of turn lanes.   

The Balmoral Group is a sub consultant to Community Asphalt Corp (Contractor) and Keith and Schnars 

Engineers  (Designer)  for  the addition of  turn  lanes at County Road 514  (Malabar Road) and proposed 

Palm Bay Parkway for the City of Palm Bay.   This project consists of the construction of turning  lanes, 

removal of the existing pipes and inlets, installation of new inlets and pipes, extension of the existing 96‐

inch pipes in Canal C‐7, and re‐grading of the existing swales/ditch along Malabar Road. 

After  a  permit  determination  request,  the  St.  Johns  River  Water  Management  District  (SJRWMD) 

determined  that  the project would require a permit modification.   The modification or alteration  to a 



165 Lincoln Avenue
Winter Park, FL 32889

Phone: 407.629.2185
Fax: 407.629.2183
www.balmoralgroup.us

previously  permitted  project  requires  a  permit modification  per  regulated  activities  described  in  62‐

330.020(2) (j), F.A.C..  Due to a proposed surface water impact in Canal C‐7 of MTWCD (extending the 2‐ 

96‐inch RCPs),  a major modification will be  required  for  this  project.    In  addition,  the  surface water 

impacts due to the extension will need to be quantified.   

There are two existing ERP permits for Malabar Road in this vicinity.  The Malabar Road Extension High 

School CCC (Permit No. 4‐009‐113120‐2), May 2008,  included paving of Malabar Road and the addition 

of  swales which are permitted  to  infiltrate a  treatment  volume equal  to 80% of  the  runoff  from  the 

drainage area for the 3‐Yr/1‐Hr. storm event.  A second permit for the proposed Palm Bay Parkway was 

obtained  in  March  of  2011.    This  ERP  (Permit  No.    40‐009‐125243‐1)  included  a  turn  lane  and 

modifications to the drainage along Malabar Road at the proposed intersection with Palm Bay Parkway, 

however, it did not include an extension of the double 96 inch pipes.  A modification of the ERP for the 

Malabar Road Extension (High School) will be requested for this project. 

The proposed project starts at Sta. 53+02.57 and ends at Sta. 66+42.84, a length of 1340.27 feet (or 0.25 

mile).   This  includes both the right turn and  left turn  lanes from Malabar Road onto Palm Bay Parkway 

on the east and west side of the intersection, respectively.  From the initial permit for this project, the 

addition of the turn  lanes on Malabar Road has added 11,235 SF (0.257 ac.) of  impervious area which 

was  not  included with  the  original  Palm  Bay  Parkway  permit.    However,  the  Emerson  Drive  typical 

section  has  been  reduced  from  4‐lanes  to  only  2  lanes.    This  revision  decreased  the  amount  of 

impervious area from the original permit by 104,108 SF (2.39 ac.).  

Currently,  the  existing  stormwater  system  consists  of  dry  roadside  swales  which  are  permitted  to 

infiltrate a treatment volume equal to 80% of the runoff from the drainage area for the 3‐Year/1‐Hour 

storm event.   Since  the addition of  the extra pavement  for  the  turn  lanes  reduced  the  length of  the 

swales, the Stormwater Report from the Malabar Road Extension High School CCC, Revised May 2008, 

was used  to determine  if  the modified  swales would  continue  to meet  the  SJRWMD  criteria.    These 

impacted  swales which  are  located  on  the  north  side  of Malabar  Road  discharge  to  the Melbourne 

Tillman Water Control District Canal C‐7 from the west and east sides of the canal. 

Swales N‐SWL‐32 and N‐SWL‐50 discharge into the west and east sides of Canal C‐7, respectively.  Swale 

N‐SWL‐32 was reduced in  length from 385 feet to 161 feet, and N‐SWL‐50 was reduced in  length from 

1000  feet  to 925  feet.    The  time of  concentration  calculations were modified  for  the  reduced  swale 

lengths and  input  into  the  ICPR analysis.   The hydrology  for  the  two swale basins were recreated and 

then modeled with the revised times of concentration.  As the current version of ICPR (3.10) is different 

from the ICPR version (3.02) used for the original calculations, the runoff volume for swale N‐SWL‐50 is 

slightly  larger  than  shown  in  the previous version.   The  calculations  for  the  infiltration of 80% of  the 

runoff  from  a  3‐yr/1‐hr  storm  event  were  then  updated  with  the  revised  runoff  volumes  for  the 

modified  swales.   The Ponds Channel program  (Version 3.30028) was  then updated  to determine  the 

new  efficiencies  of  each  swale  system.    It was  determined  that  the modified  swales  still meet  the 

criteria,  and  infiltration  of  82.6%  of  the  runoff  from  the  overall  contributing  basins  is  provided.    In 

addition,  the  required  treatment  volume  recovers  in  36.1  hours  following  a  storm  event.  See 

Attachment for adjusted computations which utilize the permitted calculations.   



165 Lincoln Avenue
Winter Park, FL 32889

Phone: 407.629.2185
Fax: 407.629.2183
www.balmoralgroup.us

The extension of the double 96  inch culvert  impacted the MTWCD C‐7 Canal.   As a result, the surface 

water  impacts have been quantified per SFWMD  criteria.   The MTWCD has provided a normal water 

elevation of 8.0 feet NGVD for the C‐7 Canal in this location.  The contour information for the C‐7 Canal 

does not show any contours  lower than the 11.0 foot NGVD contour.   As the 8.0 foot contour was not 

available, the 11.0 foot contour was used to determine the surface water impact of 0.019 acres.  See the 

attached Surface Water Impact exhibit.   
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Calculations Revised for Malabar Road Turn Lane Project 
(Calculations From SJRWMD ERP No. 4-009-113120-2)

Revised - 2856 CF
Revised - 3445 CF

Rev. - 20647 CF
Rev. - 16517 CF Rev.- 0.379

Rev.- 1867.8 CF
Rev.- 2094.6 CF 60.8% (Revised)

65.4% (Revised)

82.6% (Revised)

Revised - 17058 CF Rev.- 0.392 ac-ft

Rev.- 0.379 ac-ft

Rev. 16517 CF/0.127 cfs = 130,055 sec = 36.1hrs.

Rev. 36.1 hrs.



Calculations From SJRWMD ERP No. 4-009-113120-2



Revised swale length = 161'

136'

Rev. 8.1 min.

Rev. 8.5 min.  
- Use 10 min.

Revised swale length = 925'

900'

Rev. 62.4 min.

Rev. 62.8 min.

Calculations Revised for Malabar Road Turn Lane Project 
(Calculations From SJRWMD ERP No. 4-009-113120-2)



Calculations From SJRWMD ERP No. 4-009-113120-2



  

==========================================================================================
==== Basins ==============================================================================
==========================================================================================

         Name: N-SWL-32_Orig.           Node: N-SWL-32_Orig.         Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh484                    Peaking Factor: 484.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 22.00          
               Area(ac): 0.345                   Time Shift(hrs): 0.00           
           Curve Number: 77.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

Original ICPR - Recreated from SJRWMD Permit for Malabar Road Extension - HIgh School CCC 
Permit No. 4-009-113120-2

----------------------------------------------------------------------------------------------------
         Name: N-SWL-32_Rev             Node: N-SWL-32_Rev           Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh484                    Peaking Factor: 484.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 10.00          
               Area(ac): 0.345                   Time Shift(hrs): 0.00           
           Curve Number: 77.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

Revised ICPR - Adjusted Time of Concentration for shorter swale length

----------------------------------------------------------------------------------------------------
         Name: N-SWL-50_Orig            Node: N-SWL-50_Orig          Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh484                    Peaking Factor: 484.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 69.00          
               Area(ac): 1.031                   Time Shift(hrs): 0.00           
           Curve Number: 78.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

Original ICPR - Recreated from SJRWMD Permit for Malabar Road Extension - HIgh School CCC 
Permit No. 4-009-113120-2

----------------------------------------------------------------------------------------------------
         Name: N-SWL-50_Rev             Node: N-SWL-50_Rev           Status: Onsite         
        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh484                    Peaking Factor: 484.0          
          Rainfall File:                     Storm Duration(hrs): 0.00           
    Rainfall Amount(in): 0.000                 Time of Conc(min): 63.00          
               Area(ac): 1.031                   Time Shift(hrs): 0.00           
           Curve Number: 78.00              Max Allowable Q(cfs): 999999.000     
                DCIA(%): 0.00           

Revised ICPR - Adjusted Time of Concentration for shorter swale length

==========================================================================================
==== Hydrology Simulations ===============================================================
==========================================================================================

         Name: 3 YR - 1 HR    
     Filename: U:\_Palm Bay ParkWay\zTBG\drainage\Supplemental for Pipe Extension\ICPR\3 YR - 1 HR.R32                          

      Override Defaults: Yes            
    Storm Duration(hrs): 1.00           
          Rainfall File: Flmod          
    Rainfall Amount(in): 2.70           

Time(hrs)       Print Inc(min) 
--------------- ---------------
1.000           5.00           

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1

Revised ICPR Analysis



  

             Basin Name: N-SWL-32_Orig.
             Group Name: BASE
             Simulation: 3 YR - 1 HR
              Node Name: N-SWL-32_Orig.
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 2.93
    Comp Time Inc (min): 2.93
          Rainfall File: Flmod
   Rainfall Amount (in): 2.700
   Storm Duration (hrs): 1.00
                 Status: Onsite
     Time of Conc (min): 22.00
       Time Shift (hrs): 0.00
              Area (ac): 0.345
   Vol of Unit Hyd (in): 1.001
           Curve Number: 77.000
               DCIA (%): 0.000

         Time Max (hrs): 0.78
         Flow Max (cfs): 0.66
     Runoff Volume (in): 0.858
    Runoff Volume (ft3): 1074

--------------------------------------------------------------------------------

             Basin Name: N-SWL-32_Rev
             Group Name: BASE
             Simulation: 3 YR - 1 HR
              Node Name: N-SWL-32_Rev
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 1.33
    Comp Time Inc (min): 1.33
          Rainfall File: Flmod
   Rainfall Amount (in): 2.700
   Storm Duration (hrs): 1.00
                 Status: Onsite
     Time of Conc (min): 10.00
       Time Shift (hrs): 0.00
              Area (ac): 0.345
   Vol of Unit Hyd (in): 1.000
           Curve Number: 77.000
               DCIA (%): 0.000

         Time Max (hrs): 0.62
         Flow Max (cfs): 1.16
     Runoff Volume (in): 0.867
    Runoff Volume (ft3): 1086

--------------------------------------------------------------------------------

             Basin Name: N-SWL-50_Orig
             Group Name: BASE
             Simulation: 3 YR - 1 HR
              Node Name: N-SWL-50_Orig
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 9.20
    Comp Time Inc (min): 5.00
          Rainfall File: Flmod
   Rainfall Amount (in): 2.700
   Storm Duration (hrs): 1.00
                 Status: Onsite
     Time of Conc (min): 69.00
       Time Shift (hrs): 0.00
              Area (ac): 1.031
   Vol of Unit Hyd (in): 1.000
           Curve Number: 78.000
               DCIA (%): 0.000

         Time Max (hrs): 1.33
         Flow Max (cfs): 0.87
     Runoff Volume (in): 0.920
    Runoff Volume (ft3): 3444

--------------------------------------------------------------------------------

             Basin Name: N-SWL-50_Rev
             Group Name: BASE
             Simulation: 3 YR - 1 HR

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 2



              Node Name: N-SWL-50_Rev
             Basin Type: SCS Unit Hydrograph

        Unit Hydrograph: Uh484
          Peaking Fator: 484.0
    Spec Time Inc (min): 8.40
    Comp Time Inc (min): 5.00
          Rainfall File: Flmod
   Rainfall Amount (in): 2.700
   Storm Duration (hrs): 1.00
                 Status: Onsite
     Time of Conc (min): 63.00
       Time Shift (hrs): 0.00
              Area (ac): 1.031
   Vol of Unit Hyd (in): 1.000
           Curve Number: 78.000
               DCIA (%): 0.000

         Time Max (hrs): 1.25
         Flow Max (cfs): 0.94
     Runoff Volume (in): 0.920
    Runoff Volume (ft3): 3445

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 2



PONDS Channel and Overland Flow Analysis
Version 3.3.0028
Copyright 2008

Devo Seereeram, Ph.D., P.E.

HIGH SCHOOL CCC - MALABAR RD - N-SWL-30 AND N-SWL-32 (REVISED) 10-09-2013    11:47:06    Page 1

I.  INPUT DATA

Job Information

Job Name: HIGH SCHOOL CCC - MALABAR RD - N-SWL-30 AND N-SWL-32 (REVISED)
Engineer: LCS
Date: 10-09-2013

Solution Type

Calculate efficiency of specified channel length (with infiltration)

Channel Geometry

Swale length, [L]: 936 ft
Bottom width of channel, [B]: .01 ft
Left side slope of channel, [Z1]: 3 ?H : 1V
Right side slope of channel, [Z2]: 4 ?H : 1V
Slope of channel, [Sc]: .00122 ft/ft

Channel Flow Rate

Channel flow rate, [Qp]: .7804 cfs
Duration of flow: 61 min

Flow Velocity

Lining Type: GRASS
Permissible velocity, [Vp]: 5 feet per second
Manning's roughness coefficient, [n]: .15

Aquifer

Unsaturated vertical infiltration rate, [Kvu]: 12.7 feet per day
Factor of Safety (for soil infiltration), [FSi]: 2
Soil Porosity, [f]: 25 %
Depth to water table from bottom of channel, [hb]: 2.4 ft

Revised Ponds Analysis 



PONDS Channel and Overland Flow Analysis
Version 3.3.0028
Copyright 2008

Devo Seereeram, Ph.D., P.E.

HIGH SCHOOL CCC - MALABAR RD - N-SWL-30 AND N-SWL-32 (REVISED) 10-09-2013    11:47:06    Page 2

II.  RESULTS

Summary Of Results

Length of channel, [L]: 936 ft
Treatment efficiency, [e]: 65.34737 %
Factor of safety against erosion, [FSe]: 23.22106

Channel Inflow Calculations

Channel inflow rate, [Qp]: 0.7804 cfs
Inflow volume (treatment volume), [Vr]: 2856.264 ft³

Channel Geometry Calculations

Normal depth of flow, [d]: 1.016181 ft
Top width of water surface, [Wt]: 7.123264 ft
Cross-sectional flow area, [Ax]: 3.624342 ft²
Wetted perimeter, [P]: 7.413265 ft
Hydraulic radius, [Rh]: 0.4888996 ft

Protection Against Erosion

Mean veolcity, [V]: 0.2153218 fps
Factor of safety against erosion, [FSe]: 23.22106

Infiltration Calculations

Design infiltration rate, [Id]: 6.35 ft/day
Effective channel bottom area, [Ab]: 6938.816 ft²
Infiltration rate at normal depth, [Qip]: 0.5099708 cfs
Computed max infiltration volume, [Vm]: 1866.493 ft³
Available soil storage volume below channel, [Vs]: 4000.425 ft³



PONDS Channel and Overland Flow Analysis
Version 3.3.0028
Copyright 2008

Devo Seereeram, Ph.D., P.E.

HIGH SCHOOL CCC - MALABAR RD - N-SWL-50 (REVISED) 10-09-2013    11:27:43    Page 1

I.  INPUT DATA

Job Information

Job Name: HIGH SCHOOL CCC - MALABAR RD - N-SWL-50 (REVISED)
Engineer: LCS
Date: 10-09-2013

Solution Type

Calculate efficiency of specified channel length (with infiltration)

Channel Geometry

Swale length, [L]: 925 ft
Bottom width of channel, [B]: .01 ft
Left side slope of channel, [Z1]: 4 ?H : 1V
Right side slope of channel, [Z2]: 3 ?H : 1V
Slope of channel, [Sc]: .001 ft/ft

Channel Flow Rate

Channel flow rate, [Qp]: .9114 cfs
Duration of flow: 63 min

Flow Velocity

Lining Type: GRASS
Permissible velocity, [Vp]: 5 feet per second
Manning's roughness coefficient, [n]: .15

Aquifer

Unsaturated vertical infiltration rate, [Kvu]: 12.7 feet per day
Factor of Safety (for soil infiltration), [FSi]: 2
Soil Porosity, [f]: 25 %
Depth to water table from bottom of channel, [hb]: 2.4 ft



PONDS Channel and Overland Flow Analysis
Version 3.3.0028
Copyright 2008

Devo Seereeram, Ph.D., P.E.

HIGH SCHOOL CCC - MALABAR RD - N-SWL-50 (REVISED) 10-09-2013    11:27:43    Page 2

II.  RESULTS

Summary Of Results

Length of channel, [L]: 925 ft
Treatment efficiency, [e]: 60.8372 %
Factor of safety against erosion, [FSe]: 24.06689

Channel Inflow Calculations

Channel inflow rate, [Qp]: 0.9114 cfs
Inflow volume (treatment volume), [Vr]: 3445.092 ft³

Channel Geometry Calculations

Normal depth of flow, [d]: 1.118127 ft
Top width of water surface, [Wt]: 7.836893 ft
Cross-sectional flow area, [Ax]: 4.386913 ft²
Wetted perimeter, [P]: 8.155988 ft
Hydraulic radius, [Rh]: 0.5378764 ft

Protection Against Erosion

Mean veolcity, [V]: 0.2077543 fps
Factor of safety against erosion, [FSe]: 24.06689

Infiltration Calculations

Design infiltration rate, [Id]: 6.35 ft/day
Effective channel bottom area, [Ab]: 7544.288 ft²
Infiltration rate at normal depth, [Qip]: 0.5544702 cfs
Computed max infiltration volume, [Vm]: 2095.897 ft³
Available soil storage volume below channel, [Vs]: 4349.475 ft³
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INDIVIDUAL ENVIRONMENTAL RESOURCE PERMIT TECHNICAL STAFF REPORT
19-Nov-2013

APPLICATION #: IND-009-113120-4
 
Applicant: Brevard County Public Works

Richard B Szpyrka
2725 Judge Fran Jamieson Way Ste 201-A
Melbourne FL 32940 
(321) 637-5437

  
Owner: Brevard County Public Works

Richard B Szpyrka
2725 Judge Fran Jamieson Way Ste 201-A
Melbourne FL 32940 
(321) 637-5437

  
Agent: Keith and Schnars PA

S Mark Kline
6500 N Andrews Ave 
Fort Lauderdale FL 33309 
(954) 776-1616

  
Project Name:  Malabar Road Turn Lanes
Acres Owned: 6.62
Project Acreage:  3.12
County: Brevard
STR:

Section(s):        Township(s):      Range(s):      
32,33 28S 36E

 
Receiving Water Body: 

Name Class
MTWCD C-7 Canal III Fresh

 
Authority: 62-330.020 (2)(j)
Existing Land Use: Roads and Highways(8140)
Mitigation Drainage Basin: Southern St. Johns River
Special Regulatory Basin: 
Final O&M Entity: Brevard County
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ERP Conservation Easements/Restrictions: No
Interested Parties: No
Objectors: No
 
Authorization Statement:
Construction of a Stormwater Management System with stormwater treatment 
by Swales  for Malabar Road Turn Lanes, a 3.12 - acre project to be constructed as per 
plans received by the District on November 4, 2013.
 
Recommendation: Approval
Reviewers: Mark Crosby; Nanette Church

Staff Comments
 
Project Location and Brief Description:
 
The project is located at the west end of Malabar Road, in the City of Palm Bay. The 
applicant proposes to construct new turning lanes, remove existing pipes and inlets, 
install new pipes and inlets, extend the existing 96-inch diameter pipes in the Melbourne 
Tillman Water Control District (MTWCD) Canal C-7 under Malabar Road, and re-grade 
roadside  swales at the Malabar Road and future Palm Bay Parkway intersection.
 
Permitting History:
 
The overall project was originally permitted on November 11, 2008, under District permit 
number 4-009-113120-2. This current application modifies portions of that permitted 
project.  
 
Engineering 
 
Description of Surface Water Management System: 
 
The proposed stormwater management system remains as permitted under the 
previous sequence 2 permit, and includes roadside swales. These swales will be 
regraded to accommodate the new turning lanes at the future intersection of Malabar 
Road and Palm Bay Parkway.
 
Water Quality: 
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Water quality treatment is provided in the roadside swales pursuant to the presumptive 
design criterion under the Environmental Resource Permit Applicant's 
Handbook, Volume II: for use within the geographic limits of the St. Johns River Water 
Management District,  Part 9.0, and the conditions for permit issuance under Chapter 
62-330.301, F.A.C. The system also provides the required nutrient removal efficiency 
for discharge to an Impaired Water Body.
  
Flood Protection: 
 
The stormwater management system attenuates the post-development peak rates to 
below the pre-development peak rates for the mean-annual, 24-hour and 10-year, 24-
hour design storm events.
  
Environmental
 
Site Description:
 
This project is situated within the existing improved Malabar Road right of way in the 
City of Palm Bay and consists of paved roadway, sidewalks, a MTWCD Canal C-7, 
grassed swales as well as other associated stormwater features.  The MTWCD canal is 
characterized by steep slopes and vegetated with various grasses and dog fennel.
 
Impacts:  Subsection 10.2.2, ERP A.H., states that an applicant must provide 
reasonable assurances that a regulated activity will not impact the values of wetland 
and other surface water functions so as to cause adverse impacts to: (a) the abundance 
and diversity of fish, wildlife and listed species; and (b) the habitat of fish, wildlife and 
listed species.
 
The project includes impacting 0.019 acres of the MTWCD C-7 Canal through filling and 
dredging for the extension of 2-96" diameter stormwater pipes.  Although this ditch is 
considered suitable foraging habitat for the Wood Stork, a listed species, utilizing the 
Determination Key for the Wood Stork in Central and North Peninsular Florida, the 
impacts are not likely to adversely affect this species because the area of 
dredging/filling of the ditch totals less than 0.5 acres. The proposed project will not 
result in adverse impacts to fish, wildlife and listed species or their habitat.
 
Secondary impacts:  Subsection 10.2.7, ERP A.H., contains a four part criterion which 
addresses additional impacts that may be caused by a project: (a) impacts to wetland 
functions that may result from the intended use of a project; (b) impacts to the upland 
nesting habitat of listed species that are aquatic or wetland dependent; (c) impacts to 
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significant historical and archaeological resources that are closely linked and causally 
related to any proposed dredging or filling of wetlands or other surface waters; and (d) 
wetland impacts that may be caused by future phases of the project or activities that are 
closely linked and causally related to the project. 
 
a) Impacts to upland cut canals/ditches that do not provide significant habitat for 
threatened or endangered species do not require consideration for secondary impacts 
pursuant to Section 10.2.2.2 A.H.
 
b) No listed species were identified within or adjacent to the project area and therefore 
unacceptable impacts to the upland nesting habitat of wetland dependent listed species 
are not expected to occur.
 
c) A letter from the Department of Historical Resources indicates the project was 
reviewed and is not expected to affect any historical or archaeological resources.
 
d) There are no additional phases proposed that would result in impacts to wetlands or 
surface waters.
  
Elimination/Reduction of Impacts:  Pursuant to subsection 10.2.1, ERP A.H., the 
applicant must consider practicable design modifications, which would reduce or 
eliminate adverse impacts to wetlands and other surface waters. A proposed 
modification which is not technically capable of being done, is not economically viable, 
or which adversely affects public safety through endangerment of lives or property is not 
considered "practicable".
 
The upland cut canal to be impacted does not provide significant habitat for listed 
species. This surface water provides minimal functions to fish and wildlife species and 
the applicant was not required to minimize these impacts.
 
Mitigation:
 
In accordance with the criteria outlined under section 10.2.2.1, A.H., the proposed 
impact to upland cut canals/ditches that do not provide significant habitat to threatened 
or endangered species does not require mitigation to offset the potential loss of habitat 
functions.
 
Cumulative Impacts:  Subsection 10.2.8, ERP A.H., requires applicants to provide 
reasonable assurances that their projects will not cause unacceptable cumulative 
impacts upon wetlands and other surface waters within the same drainage basin as the 
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project for which a permit is sought. This analysis considers past, present, and likely 
future similar impacts and assumes that reasonably expected future applications with 
like impacts will be sought, thus necessitating equitable distribution of acceptable 
impacts among future applications. Mitigation, which offsets a projects adverse impacts 
within the same basin as the project for which a permit is sought is presumed to not 
cause unacceptable cumulative impacts. 
 
Staff has determined that there will be no cumulative impacts as a result of this project 
and that the project is consistent with the wetland review criteria in sections 10.2-10.3.8, 
A.H.
  

 
 
 
Wetland Summary Table
Malabar Road Turn Lanes  Roadway
 
                                                                                           Acres
 
Total Surface Water and Upland RHPZ in Project                                         
Wetlands 0.000
OSW 0.019
Upland RHPZ 0.000

Total 0.019
 
Impacts that Require Mitigation                                

Total 0.000
 
Impacts that Require No Mitigation                          
Dredged or Filled 0.019

Total 0.019
 
Mitigation                                                                     
On-Site  

Total 0.000
 
Off-Site  

Total 0.000
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Other 0.000 
 
    
 

 
 
Special Basin Criteria
 
 
Summary:
 
Staff has determined that the project is consistent with the wetland review criteria in 
sections 10.2-10.3.8, A.H. The proposed project meets all applicable conditions for 
permit issuance pursuant to Rule Sections 62-330.301 and 62-330.302, F.A.C.
 

Conditions

1. All activities shall be implemented following the plans, specifications and 
performance criteria approved by this permit. Any deviations must be authorized 
in a permit modification in accordance with Rule 62-330.315, F.A.C. Any 
deviations that are not so authorized may subject the permittee to enforcement 
action and revocation of the permit under Chapter 373, F.S.

2. A complete copy of this permit shall be kept at the work site of the permitted 
activity during the construction phase, and shall be available for review at the 
work site upon request by the Agency staff. The permittee shall require the 
contractor to review the complete permit prior to beginning construction.

3. Activities shall be conducted in a manner that does not cause or contribute to 
violations of state water quality standards. Performance-based erosion and 
sediment control best management practices shall be installed immediately prior 
to, and be maintained during and after construction as needed, to prevent 
adverse impacts to the water resources and adjacent lands. Such practices shall 
be in accordance with the State of Florida Erosion and Sediment Control 
Designer and Reviewer Manual (Florida Department of Environmental Protection 
and Florida Department of Transportation June 2007), and the Florida 
Stormwater Erosion and Sedimentation Control Inspector�s Manual (Florida 
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Department of Environmental Protection, Nonpoint Source Management Section, 
Tallahassee, Florida, July 2008), which are both incorporated by reference in 
subparagraph 62-330.050(9)(b)5., F.A.C., unless a project-specific erosion and 
sediment control plan is approved or other water quality control measures are 
required as part of the permit.

4. At least 48 hours prior to beginning the authorized activities, the permittee shall 
submit to the Agency a fully executed Form 62-330.350(1), �Construction 
Commencement Notice,� [October 1, 2013], incorporated by reference herein 
(http://www.flrules.org/Gateway/reference.asp?No=Ref-02505), indicating the 
expected start and completion dates. A copy of this form may be obtained from 
the Agency, as described in subsection 62-330.010(5), F.A.C. If available, an 
Agency website that fulfills this notification requirement may be used in lieu of the 
form.

5. Unless the permit is transferred under Rule 62-330.340, F.A.C., or transferred to 
an operating entity under Rule 62-330.310, F.A.C., the permittee is liable to 
comply with the plans, terms and conditions of the permit for the life of the project 
or activity.

6. Within 30 days after completing construction of the entire project, or any 
independent portion of the project, the permittee shall provide the following to the 
Agency, as applicable:
(a) For an individual, private single-family residential dwelling unit, duplex, triplex, 
or quadruplex - �Construction Completion and Inspection Certification for 
Activities Associated With a Private Single-Family Dwelling Unit� [Form 62-
330.310(3)]; or
(b) For all other activities - �As-Built Certification and Request for Conversion to 
Operational Phase� [Form 62-330.310(1)].
(c) If available, an Agency website that fulfills this certification requirement may 
be used in lieu of the form. 

7. If the final operation and maintenance entity is a third party:
(a) Prior to sales of any lot or unit served by the activity and within one year of 
permit issuance, or within 30 days of as- built certification, whichever comes first, 
the permittee shall submit, as applicable, a copy of the operation and 
maintenance documents (see sections 12.3 thru 12.3.3 of Volume I) as filed with 
the Department of State, Division of Corporations and a copy of any easement, 
plat, or deed restriction needed to operate or maintain the project, as recorded 
with the Clerk of the Court in the County in which the activity is located.
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(b) Within 30 days of submittal of the as-built certification, the permittee shall 
submit �Request for Transfer of Environmental Resource Permit to the Perpetual 
Operation Entity� [Form 62-330.310(2)] to transfer the permit to the operation 
and maintenance entity, along with the documentation requested in the form. If 
available, an Agency website that fulfills this transfer requirement may be used in 
lieu of the form. 

8. The permittee shall notify the Agency in writing of changes required by any other 
regulatory agency that require changes to the permitted activity, and any required 
modification of this permit must be obtained prior to implementing the changes.

9. This permit does not:
(a) Convey to the permittee any property rights or privileges, or any other rights 
or privileges other than those specified herein or in Chapter 62-330, F.A.C.;
(b) Convey to the permittee or create in the permittee any interest in real 
property;
(c) Relieve the permittee from the need to obtain and comply with any other 
required federal, state, and local authorization, law, rule, or ordinance; or
(d) Authorize any entrance upon or work on property that is not owned, held in 
easement, or controlled by the permittee. 

10.Prior to conducting any activities on state-owned submerged lands or other lands 
of the state, title to which is vested in the Board of Trustees of the Internal 
Improvement Trust Fund, the permittee must receive all necessary approvals and 
authorizations under Chapters 253 and 258, F.S. Written authorization that 
requires formal execution by the Board of Trustees of the Internal Improvement 
Trust Fund shall not be considered received until it has been fully executed.

11.The permittee shall hold and save the Agency harmless from any and all 
damages, claims, or liabilities that may arise by reason of the construction, 
alteration, operation, maintenance, removal, abandonment or use of any project 
authorized by the permit.

12.The permittee shall notify the Agency in writing:
(a) Immediately if any previously submitted information is discovered to be 
inaccurate; and
(b) Within 30 days of any conveyance or division of ownership or control of the 
property or the system, other than conveyance via a long-term lease, and the 
new owner shall request transfer of the permit in accordance with Rule 62-
330.340, F.A.C. This does not apply to the sale of lots or units in residential or 
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commercial subdivisions or condominiums where the stormwater management 
system has been completed and converted to the operation phase. 

13.Upon reasonable notice to the permittee, Agency staff with proper identification 
shall have permission to enter, inspect, sample and test the project or activities to 
ensure conformity with the plans and specifications authorized in the permit.

14. If any prehistoric or historic artifacts, such as pottery or ceramics, stone tools or 
metal implements, dugout canoes, or any other physical remains that could be 
associated with Native American cultures, or early colonial or American 
settlement are encountered at any time within the project site area, work 
involving subsurface disturbance in the immediate vicinity of such discoveries 
shall cease. The permittee or other designee shall contact the Florida 
Department of State, Division of Historical Resources, Compliance and Review 
Section, at (850) 245-6333 or (800) 847-7278, as well as the appropriate 
permitting agency office. Such subsurface work shall not resume without verbal 
or written authorization from the Division of Historical Resources. If unmarked 
human remains are encountered, all work shall stop immediately and notification 
shall be provided in accordance with Section 872.05, F.S.

15.Any delineation of the extent of a wetland or other surface water submitted as 
part of the permit application, including plans or other supporting documentation, 
shall not be considered binding unless a specific condition of this permit or a 
formal determination under Rule 62-330.201, F.A.C., provides otherwise.

16.The permittee shall provide routine maintenance of all components of the 
stormwater management system to remove trapped sediments and debris. 
Removed materials shall be disposed of in a landfill or other uplands in a manner 
that does not require a permit under Chapter 62-330, F.A.C., or cause violations 
of state water quality standards.

17.This permit is issued based on the applicant's submitted information that 
reasonably demonstrates that adverse water resource-related impacts will not be 
caused by the completed permit activity. If any adverse impacts result, the 
Agency will require the permittee to eliminate the cause, obtain any necessary 
permit modification, and take any necessary corrective actions to resolve the 
adverse impacts.
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18.A Recorded Notice of Environmental Resource Permit may be recorded in the 
county public records in accordance with subsection 62-330.090(7), F.A.C. Such 
notice is not an encumbrance upon the property.

19.This permit for construction will expire five years from the date of issuance.

20.At a minimum, all retention and detention storage areas must be excavated to 
rough grade prior to building construction or placement of impervious surface 
within the area to be served by those facilities. To prevent reduction in storage 
volume and percolation rates, all accumulated sediment must be removed from 
the storage area prior to final grading and stabilization.

21.All wetland areas or water bodies that are outside the specific limits of 
construction authorized by this permit must be protected from erosion, siltation, 
scouring or excess turbidity, and dewatering.

22.Prior to construction, the permittee must clearly designate the limits of 
construction on-site. The permittee must advise the contractor that any work 
outside the limits of construction, including clearing, may be a violation of this 
permit.

23.The proposed stormwater management system shall be constructed in 
accordance with plans received by the District on November 4, 2013.

24.  
The operation and maintenance entity shall inspect the stormwater management 
system once within two years after the completion of construction and every two 
years thereafter to determine if the system is functioning as designed and 
permitted. The operation and maintenance entity must maintain a record of each 
required inspection, including the date of the inspection, the name, address, and 
telephone number of the inspector, and whether the system was functioning as 
designed and permitted, and make such record available for inspection upon 
request by the District during normal business hours. If at any time the system is 
not functioning as designed and permitted, then within 14 days the entity shall 
submit a report to the District detailing the reasons for non-function and a 
proposal to remedy the non-functioning of the system.
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Permit No. 62976-1



+ WATEP MAN A3E MENT DISTRT 
November29, 1999 

CITY OF PALM BAY 
Attn: Zak Zakeri, P. E. 
5240 Babcock Street, N. E. 
Suite 300 
Palm Bay, FL 32905 

RE: Noticed General Permit 400-009-62976-1 
Section 34, 35, & 36, Township 28 South, Range 36 East 

Dear Sir/Madam: 

The District has received your notice to use a noticed general permit for the City of Palm 
Bay constructing 3.8 miles of 6 to 8 feet wide concrete sidewalks within the City's rights- 
of-ways. The sidewalk is proposed along the north side of Malabar Road starting at 
Minton Road and ending at Palm Bay Regional Park. The proposed project includes 
the replacement of four (4) existing CMP (Corrugated Metal Pipe) culverts due to 
maintenance and structural failure. The replacements are proposed in artificial 
waterways and shall be adequate to pass normal high water stages. There will be no 
dredging or filling except that which is directly involved in the construction of the 
proposed culvert crossings. Best Management practices are included in the plans to 
protect water quality. 

Based on the submitted information, the proposed activity qualifies for a Noticed 
General Environmental Resource Permit pursuant to section 40C-400.439, Florida 
Administrative Code, so long as it is constructed and operated in accordance with that 
general permit and the general conditions set forth in section 40C-400.215, Florida 
Administrative Code (attached). 

Please be advised that the District has not published a notice in the newspaper advising 
the public of this proposed project. Publication, using the attached District form, notifies 
members of the public (third parties) of their rights to challenge the use of the noticed 
general permit. If proper notice is given by publication, third parties have a 21 day limit 
on the time they have to file a petition opposing the permit. If you do not publish, a 
party's rights to challenge the use of the noticed general permit are extended for an 
indefinite period of time. If you wish to have certainty that the period for filing such a 
challenge is closed, then you may publish, at your own expense, such a notice in a 
newspaper of general circulation. A list of newspapers of general circulation is attached 
for your use. If you do publish a notice, please submit a copy of the published notice to 
the District for ourrecords. 

William Kerr, CHAJRMAN 
MELBOURNE BEACH 

Dan Roach William M. Segal 
FERNANOINA BEACH MPJTLAND 

Ometrias 0. Long, VICE CHAIRMAN 

Henry Dean, Executive Director 
John A. Wehie, Assistant Executive Director 

POST OFFICE BOX 1429 PALATKA, FLORIDA 32178-1429 
TELEPHONE 904-329-4500 1-800-451-7106 SUNCOM 904-860-4500 

TOO 904-329-4450 TDD SUNCOM 860-4450 
FAX (Executive) 329-4125 (Legal) 329-4485 (Permitting) 329-4315 (Administration/Finance) 329-4508 

SERVICE CENTERS 

616 E. South Street 
Orlando, Fiorida 32801 
407-897-4300 
1-877-228-1658 
FAX 407-8974354 
TOO 407-897-5960 

7775 Baymeadows Way 
SivIe 102 
Jacksonville, FIo,lda 32256 
904-730-6270 
1-800-852-1563 
FAX 904-730-6267 
TOO 904-448-7900 

PERMuTING: 
305 East Orlve 
Methoume, Ftorlda 32904 
407-984-4940 
1-800-295-3264 
FAX 407-722-5357 
TOD 407-722-5368 

Jeff K. Jennings, SECRETARY Duane Ottenstroer, TREASURER 

APOPKA MAITLAND SWITZERLAND 

Otis Mason Clay Aibright ReId Hughes 
ST. AUGUSTWE EAST LAKE WEIFI DAYTONA BEACH 

OPERA11ONS: 
2133 N. Wloidlwn Road 
Methourne, Florida 32935-8109 
407-752-3100 
TDD 407-752-3102 



WATER MANAGEMENT 
DISTRICT 

RE: CITY OF PALM BAY 
Attn: Zak Zakeri, P. E. 
Permit 400-009-62976-1 

A copy of your application was transmitted to the U.S. Army Corps of Engineers for 
review. This authorization to use a noticed general environmental resource permit does 
not obviate the need for obtaining all necessary permits or approval from other 
agencies. 

Sincerely, 

QLC. 
Marti DePalma, Permit Data Technician 
Melbourne Service Center 

Enclosures: Permit 
Notice of Rights 

POST OFFICE BOX 1429 PALATKA, FLORIDA 32178-1429 
TELEPHONE 904-329-4500 1-800-451-7106 SUNCOM 904-860-4500 

TOO 904-329-4450 TOO SUNCOM 860-4450 
FAX (Executive) 329-4125 (Legal) 329-4485 (Permitting) 329-4315 (Administration/Finance) 329-4508 

618 E. Soutri Street 
Orlando, Florida 32801 
407-897-4300 
1-877-228-1658 
FAX 407-897-4354 
TOO 407-897-5960 

William Kerr, CHAIRMAN Ometrias D. Long, VICE CHAIRMAN 

MELBOURNE BEACH APO4'KA 

Dan Roach William M. Sega) Ot)s Mason 
FERNANDINA AOl MAITLAND ST. AUGUSTINE 

I 
7775 BaymeadOws Way 
Suite 102 
Jacksonville, Florida 32256 
904-730-6270 
1-800-852-1563 
FAX 904-730-6267 
TDD 904-448-7900 

SERVICE CENTERS 

PERMITTING: 

Henry Dean. Executive Director 
John A. Wehle, Assistant Executive Director 

Melbourne. Florida 32904 
407-984-4940 
1-800-295-3264 
FAX 407-722-5357 
TOO 407-722-5368 

Jell K. Jennings, SECRETARY Duane Ottenstroer, TREASURER 

MAITLAND SWITZERLAND 

Clay Aibright 
EAST LAKE WEIR 

OPERATIONS: 
273314. Wlcltham Road 
Melbourne, Florida 32935-8109 
407-752-3100 
TOO 407-752-3102 

Reid Hughes 
DAYTONA BEAC*4 



JOHNS RIVER WATER MANAG ENT DISTRICT 
NOTICED GENERAL ENVIRONMENTAL RESOURCE PERMIT 

Permit Number: 400-009-62976-1 Date Issued: 11/29/1999 

Project Name: MALABAR ROAD WEST SIDEWALK 

Authorization: 
The City of Palm Bay will be constructing 3.8 miles of 6 to 8 feet wide concrete sidewalks within the City's rights- 
of-ways. The sidewalk is proposed along the north side of Malabar Road starting at Minton Road and ending at 
Palm Bay Regional Park. The proposed project includes the replacement of four (4) existing CMP (Corrugated 
Metal Pipe) culverts due to maintenance and structural failure. The replacements are proposed in artificial 
waterways and shall be adequate to pass normal high water stages. There will be no dredging or filling except 
that which is directly involved in the construction of the proposed culvert crossings. Best Management Practices 
are included in the plans to protect water quality. 

Project Location: 
Sections: 34, 35, & 36 
County Name: Brevard 

Issued To: 
CITY OF PALM BAY 
Attn: Zak Zakeri, P.E. 
5240 Babcock Street, N. E. 
Suite 300 
Palm Bay, FL 32905 

Township: 28S Range: 36E 

The District received your notice to use a Noticed General Environmental Resource Permit pursuant to 
Chapter 40C-400, F.A.C. on November 29, 1999. 

Based on the forms, design plans, and other documents submitted with your notice, it appears that the 
project meets the requirements for a Noticed General Environmental Resource Permit,. Any activities 
preformed under a Noticed General Environmental Resource Permit are subject to the general conditions 
as specified in Section 40C-400.215, F.A.C. (attached). Any Deviations from these conditions may 
subject you to enforcement action and possible penalties. 

Please be advised that the Noticed General Environmental Resource Permit expires five years from the 
date on which the notice of intent to use a Noticed General Environmental Resource Permit was received 
by the District. If you wish to continue this noticed general permit beyond the expiration date, you must 
notify the District at least 30 days prior to the permit expiration date. 

A copy of your notice also has been sent to the U.S. Army Corps of Engineers (USACOE) for review. 
The USACOE may require a separate permit. Failure to obtain this authorization prior to construction 
could subject you to enforcement action and possible penalties. 

AUTHORIZED BY: St. Johns River Water Management District Department of Resource 

CE TER DIRECTOR, MELBOURNE) 
HN JUILIANNA 



400-009-62976-1 
11/29/1999 

The terms, conditions, requirements, limitations, and restrictions set forth in this section are 
general permit conditions and are binding upon the permittee for all noticed general 
permits in this chapter: These conditions are enforceable under part IV of Chapter 373, 
F.S. 

The general permit is valid only for the specific activity indicated. Any deviation from the 
specified activity and the conditions for undertaking that activity shall constitute a violation 
of the permit. A violation of the permit is a violation of part IV of Chapter 373, F.S., and 
may result in suspension or revocation of the permittees right to conduct such activity 
under the general permit. The district may also begin legal proceedings seeking penalties 
or other remedies as provided by law for any violation of these conditions. 

The general permit does not eliminate the necessity to obtain any required federal, state, 
local, and special district authorizations prior to the start of any construction, alteration, 
operation, maintenance, removal or abandonment authorized by this permit. 

This general permit does not convey to the permittee or create in the permittee any 
property right, or any interest in real property, nor does it authorize any entrance upon or 
activities on property which is not owned or controlled by the permittee, nor convey any 
rights or privileges other than those specified in the general permit and this chapter. 

This general permit does not relieve the permittee from liability and penalties when the 
permitted activity causes harm or injury to human health or welfare; animal, plant or aquatic 
life; or property. It does not allow the permittee to cause pollution in contravention of 
Florida Statutes and District rules. 

The permittee is hereby advised that Section 253.77, F.S., states that a person may not 
commence any excavation, construction, or other activity involving the use of sovereign or 
other lands of the state, the title to which is vested in the Board of Trustees of the Internal 
Improvement Trust Fund without obtaining the required lease, license, easement, or other 
form of consent authorizing the proposed use. Therefore, the permittee is responsible for 
obtaining any necessary authorizations from the Board of Trustees prior to commencing 
activity on sovereignty lands or other state-owned lands. 

The authorization to conduct activities pursuant to a general permit may be modified, 
suspended or revoked in accordance with Chapter 120, and Section 373.429, F.S. 

This permit shall not be transferred to a third party except pursuant to Section 40C-4.351, 
F.A.C. The permittee transferring the general permit shall remain liable for any corrective 
actions that may be required as a result of any permit violations prior to sale, conveyance, 
or other transfer of ownership or control of the permitted system or the real property at 
which the permitted system is located. 

Upon reasonable notice to the permittee, District staff with proper identification shall have 
permission to enter, inspect, sample and test the permitted system to insure conformity 
with the plans and specifications approved by the permit. 
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The permittee shall maintain any permitted system in accordance with the plans submitted 
to the District and authorized by this general permit. 

The permittee's right to conduct a specific noticed activity under this noticed general permit 
is authorized for a duration of five years. 

,alteration, operation, maintenance, removal and abandonment approved by 
this general permit shall be conducted in a manner which does not cause violations of state 
water quality standards, including any antidegradation provisions of Sections 62-4.242 (1) 
(a) and (b), 62-4.242 (2), and (3), and 6-302.300, F.A.C., and any special standards for 
Outstanding Florida Waters and Outstanding National Resource Waters. The permittee 
shall implement best management practices for erosion, turbidity, and other pollution 
control to prevent violation of state water quality standards. Temporary erosion control 
measures such as sodding, mulching, and seeding shall be implemented and shall be 
maintained on all erodible ground areas prior to and during construction. Permanent 
erosion control measures such as sodding and planting of wetland species shall be 
complete within seven days of any construction activity. Turbidity barriers shall be installed 
and maintained at all locations where the possibility of transferring suspended solids into 
wetlands or other surface waters exists due to the permitted activity. Turbidity barriers 
shall remain in place and shall be maintained in a functional condition at all locations until 
construction is completed and soils are stabilized and vegetation has been established. 
Thereafter, the permittee shall be responsible for the removal of the barriers. The 
permittee shall correct any erosion or shoaling that causes adverse impacts to the water 
resources. 

The permittee shall hold and save the District harmless from any and all damages, claims, 
or liabilities which may arise by reason of the construction alteration, operation, 
maintenance, removal, abandonment or use of any system authorized by the general 
permit. 

The permittee shall immediately notify the District in writing of any previously submitted 
information that is later discovered to be inaccurate. 

The permitteè shall stabilize fill areas and waterway banks disturbed by the activity by 
revegation or riprap within 72 hours of completion of construction to prevent erosion, 
siltation or turbed runoff into wetlands and other surface waters. 

16.lf dewatering is performed, all temporary fill dikes and dewatering discharges shall be 
installed and constructed so that no upstream flooding or impoundment occurs and no 
siltation, erosion or turbid discharges into wetlands or other surface waters occur in 
violation of state water quality standards. Any temporary works shall be completely 
removed and all areas upstream and downstream from the crossing shall be restored to 
grades, elevations and conditions which existed before construction. 



NOTICE OF RIGHTS 

A person whose substantial interests are or may be determined has the right to request an 
administrative hearing by filing a written petition with the St. Johns River Water Management District 
(District), or may choose to pursue mediation as an alternative remedy under Sections 120.569 and 
120.573, Florida Statutes, before the deadline for filing a petition. Choosing mediation will not 
adversely affect the rights to a hearing if mediation does not result in a settlement. The procedures for 
pursuing mediation are set forth in Sections 120.569 and 120.57, Florida Statutes, and Rules 28- 
106.111 and 28-106.401-.405, Florida Administrative Code. Pursuant to Chapter 28-106 and Rule 
40C-1 .1007, Florida Administrative Code, the petition must be filed at the office of the District Clerk at 
District Headquarters, P. 0. Box 1429 Palatka, Florida 321 78-1 429 (4049 Reid St., Palatka, FL 32177) 
within twenty-six (26) days of the District depositing notice of District decision in the mail (for those 
persons to whom the District mails actual notice) or within twenty-one (21) days of newspaper 
publication of the notice of District decision (for those persons to whom the District does not mail 
actual notice). A petition must comply with Chapter 28-1 06, Florida Administrative Code. 

If the Governing Board takes action which substantially differs from the notice of District decision a 
person whose substantial interests are or may be determined has the right to request an administrative 
hearing or may choose to pursue mediation as an alternative remedy as described above. PUrsuant to 
District Rule 40C-1 .1007, Florida Administrative Code, the petition must be filed at the oftice of the 
District Clerk at the address described above, within twenty-six (26) days of the District depositing 
notice of final District decision in the mail (for those persons to whom the District mails actual notice) or 
within twenty-one (21) days of newspaper publication of the notice of its final agency action (for those 
persons to whom the District does not mail actual notice). Such a petition must comply with Rule 
Chapter 28-1 06, Florida Administrative Code. 

A substantially interested person has the right to a formal administrative hearing pursuant to Sections 
120.569 and 120.57(1), Florida Statutes, where there is a dispute between the District and the party 
regarding an issue of material fact. A petition for formal hearing must comply with the requirements set 
forth in Rule 28-106.201, Florida Administrative Code. 

A substantially interested person has the right to an informal hearing pursuant to Sections 120.569 and 
120.57(2), Florida Statutes, where no material facts are in dispute. A petition for an informal hearing 
must comply with the requirements set forth in Rule 28-106.301, Florida Administrative Code. 

A petition for an administrative hearing is deemed filed upon delivery of the petition to the District Clerk 
at the District Headquarters in Palatka, Florida. 

Failure to file a petition for an administrative hearing, within the requisite time frame shall constitute a 
waiver of the right to an administrative hearing (Section 28-106.111, Florida Administrative Code). 

The right to an administrative hearing and the relevant procedures to be followed are governed by 
Chapter 120, Florida Statutes, and Chapter 28-1 06, Florida Administrative Code, and Section 40C- 
1.1007, Florida Administrative Code. 

An applicant with a legal or equitable interest in real property who believes that a District permitting 
action is unreasonable or will unfairly burden the use of his property, has the right to, within 30 days of 
receipt of notice of the District's written decision regarding a permit application, apply for a special 
master proceeding under Section 70.51, Florida Statutes, by filing a written request for relief at the 
office of the District Clerk located at District headquarters, P. 0. Box 1429, Palatka, FL 32178-1429 
(4049 Reid St., Palatka, FL 32177). A request for relief must contain the information listed in 
Subsection 70.51(6), Florida Statutes. 

A timely filed request for relief under Section 70.51, Florida Statutes, tolls the time to request an 
administrative hearing under paragraph no. 1 or 2 above (Paragraph 70.51(1 0)(b), Florida Statutes). 
However, the filing of a request for an administrative hearing under paragraph no. 1 or 2 above waives 
the right to a special master proceeding (Subsection 70.51(1 0)(b), Florida Statutes). 



Failure to file a requor relief within the requisite time frahall constitute a waiver of the right to a 
special master proceeding (Subsection 70.51(3), Florida Statutes). 

Any substantially affected person who claims that final action of the District constitutes an 
unconstitutional taking of property without just compensation may seek review of the action in circuit 
court pursuant to Section 373.617, Florida Statutes, and the Florida Rules of Civil Procedures, by filing 
an action in circuit court within 90 days of rendering of the final District action, (Section 373.61 7, Florida 
Statutes). 

Pursuant to Section 120.68, Florida Statutes, a person who is adversely affected by final District action 
may seek review of the action in the District Court of Appeal by filing a notice of appeal pursuant to the 
Florida Rules of Appellate Procedure within 30 days of the rendering of the final District action. 

A party to the proceeding before the District who claims that a District order is inconsistent with the 
provisions and purposes of Chapter 373, Florida Statutes, may seek review of the order pursuant to 
Section 373.114, Florida Statutes, by the Florida Land and Water Adjudicatory Commission, by filing a 
request for reviewwith the Commission and serving a copy on the Department of Environmental 
Protection and any person named in the order within 20 days of adoption of a rule or the rendering of 
the District order. 

For appeals to the, District Courts of Appeal, a District action is considered rendered after it is signed 
on behalf of the District, and is filed by the District Clerk. 

Failure to observe the relevant time frames for filing a petition for judicial review described in 
paragraphs #11 and #12, or for Commission review as described in paragraph #13, will result in waiver 
of that right to review. 

CERTIFICATE OF SERVICE 

I hereby certify that copy of the foregoing notice of rights has been sent by U.S. Mail to: 

City of Palm Bay 
Attn: Zak Zakeri, P. E. 

5240 Babcock Street, NE 
Palm Bay FL 32905 

at 4:00 p.m. this 29th day of November, 1999 

Gloria Jean Lewis, Director 
Permit Data Services 

St. Johns River Water Management District 
Post Office Box 1429 
Palatka, FL 32178-1 429 
(904) 329-4500 

Permit No. 400-009-62976-1 



DATE: November 23, 19 

NOTICED GENERAL ENVIRONMENTAL RESOURCE PERMIT 
TECHNICAL STAFF REPORT 

APPLICANT: City of Palm Bay APPLICATION NO.: 400-009-62976-1 
Attn: Zak Zakeri, P.E. 

5240 Babcock St., NE, Suite 300 
Palm Bay, FL 32905 

AGENT: Same as applicant CONSULTANT: N/A 

PROJECT NAME: Malabar Road West Sidewalk 

COUNTY: BREVARD 

SECTION(S): 34,35,&36 TOWNSHIP(S): 28S RANGE(S): 36E 

PROJECT ACREAGE: 3.22 

EASEMENTS/RESTRICTIONS: NO 

AUTHORITY: CHAPTERS 373 F.S.; CHAPTER 40C-400 F.A.C.; 

APPLICATION TO USE NOTICED GENERAL ENVIRONMENTAL RESOURCE PERMIT 
PURSUANT TO SECTION 40C-400.439 F.A.C. 

GENERAL PROJECT DESCRIPTION: 
The City of Palm Bay wil! be constructing 3.8 miles of 6 to 8 feet wide concrete sidewalks within 
the City's rights-of ways. The sidewalk is proposed along the north side of Malabar Rd. starting 
at Minton Road and ending at Palm Bay Regional Park. The proposed project includes the 
replacement of four (4) existing CMP(Corrugated Metal Pipe) culverts due to maintenance and 
structural failure. The replacements are proposed in artificial waterways and shall be adequate 
to pass normal high water stages. There will be no dredging or filling except that which is 
directly involved in the construction of the proposed culvert crossings. Best Management 
Practices are included in the plans to protect water quality. 

HYDROLOGIC BASIN(S): 6D 

WATER BODY(IES):'roadside ditches to Indian River Lagoon CLASS: Ill 

RECOMMENDATION: APPROVAL WITH THE FOLLOWING CONDITIONS: 

NOTICED GENERAL ENVIRONMENTAL RESOURCE PERMIT CONDITIONS 
PURSUANT TO SECTION 40C-400.215, F.A.C. 1-14 
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W. INV. - 20.80 
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1ST SWALE Q STA. 101+00 TO STA. 189+96 CONCRETESIDEWAU<\ r MATCHEX . 

SI-IALIMAR AVENUE INSTALL 20 L.F. CARMELITE AVENUE 
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BELLSOUTh MH IADE8 MAY BE FIELD ADJUBTED I 

TO MATCH EXI8flNG .&DEa ' 4 T4 1 
7 V' V 

fTVVJFT 7 4I4i4 J TF II1L L± ij ±j t f-H t H ----I -H 
. 

28 , ±_ tJVL - -i-j--T-.- --t--T VVVVVV -t iV jV 
1 I VVVV i---1 I I VT V VV4 i V TtV V 

-- HVf VV --1 VV f V±f V _ V V VV - - 4- ± 4 
1 

V 

; 4 
V 44 EXISP 

26 

V 

I I 1V j 
T 

V±L =123.t/Ti4J f±I.I JIU VVV I : : i - f t t t VVV 
T 

V 4 fV 
ETG 

VV t 4.V f 
_j_ J__ 

1 
] 

t ViV1 
VV 

REGADEtSWLE 
QVX1lC 

t 
VV _ f1V 4V 

C + V.VTVVVf f + t VVtVt V 

f- f 
-f n HH 

V Hj r V4 

t +. 
1 4V 

V H + I J 
VV VVt --±-±---t VIVI :L JV ._ 

-- H -+-- I I 4-t -1 j j_ I t 
- - f -5! lwv,19 L 

IItTft1 ti Itt t tLtttLLiLLLL I I J I ttt-1l ________ t L _______ 
4 

1 t ______ 
OURREC*R _ : . 131±00 13200 133±00 134+00 135+00 136+00 ioo ( csID zz WPROVE If CITY OF PALM BAY, FLORIDA MALABAR ROAD WEST SIDEWALK OATEuG 1999 98-39 EXWN MH cX1YE$3BER (:s) ENGINEERING DIViSION CONSTRUCTION PLANS 1" 20 

V 

DATE REVISIOt4 y MN ic '&.' PLAN & PROFILE MALABAR ROAD STA. 131+00 THRU STA. 137+00 '1T 1 2' 26 c 57 



r 

0 0 
+ 

r) 

H 
(I) 

w z 
-J I 0 
I- 

' --:- :: -: :_ 

I 
__;-' I RT MALABAR 

j < 
U N T 1 4 \ 

___j_ ------------- I z ,r-STA.144+OO,6OLT. \ I 8 L 0 C K 5 9 2 I / REMOVE EXIST. 53'x60 CMP AND I 
I < /I INSTALL 60 L.F. 54" BCCMP 

w STA 101+00 TO STA 189+96 7 I 
(SOD ENTIRE DISTURBED AREA) z THICkENCONCRETE SLOEWALK - / N. INV. = 17.40 B L 0 C K 5 9 8 \ REGRADE SWALE (CENTERLINE MANHATTAN 

CARI4ELITE AVE o FROM 4 TO 5 WITH FIBER MESH REQRADE AND SOD j / S INV 17 00 \ FROM EDGE OF PAVEMENT) \ STREET 
Lii INM.T.C.R/W (4200 MAX.) ENTIREEMBANKMENT / \ 

-- C° 
R/W ) 

L DRA4NAGE EASEMENT (PT) \ 
MAX. SLOPE 2.5:1 \O 1 

DRAINAGE EASEMENT 

8 ___-- 
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3' \ 
rD(iSTPRNACYFENCE \ , H MATCHEXIST.GRADE 

CONSTRUCT8 CONCSIDEWALK 'LCLEARTREESANDUSHTO4 FROM LGONSTRUCT8 CONCSIDEWALK 
\\ 

30 FLOATING TURIDITY [ EDGE OF SIDEWALK (BOTH SIDES) 
0 . - BARRIER TYPE I STA. 142+50 TO STA. 143+00: 

(40' DOWNSTREAM) \ MELBOURNE 1LLMAN DRAINAGE CANAL NO. 20 SIDEWALK TRANSITIONS 

R/WUNE _i - - 

- - --B-- _ -.,-- - 
---------------------------_ - ----------.--------- -- 
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STA. 148+28. 76' LT. w 
a r M L A IR U N I 1 4 MOVE EXIST. H/W AND INSTALL 

FDOT INDEX #232 TYPE C' DBI , 
.f B 0 C K 6 C 0 GRATE EL. - 23.20 I > 

N.W. INV. EL. = 20.50 I / 

--- 
11 

I _____11______i________1______L._____ ___ 
STA. 148+13, 105 LT. S. INV. EL. = 21.50 I 
SAWCUT EXIST. 12"x18" RCP 3 FROM I 

REGRADE SWALE (CENTERLINE STA 14550 EDGE OF PAVEMENT AND INSTALL MATCH EXIST. GRADE 

6' FROM EDGE OF PAVEMENT) \ i FDOT INDEX #232 TYPE "C" DBI \ 
I MANHATTAN STREET GRATE EL. = 22.60 \ I - 

---- - ------- -- ----- -- - --- --- - - - - - - N.INV.EL.=20.54 - 
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-------- I INSTALL32L.F.-ISBCCMP / \ 

I \ _I_ N.INV.EL.=20.54 -- -.--- ?J j? 
CONSTRUCT 8' CONC. SIDEWALK \ 

CONSTRUCT 8' CONC. SIDEWALK 5 INV. EL. = 20.50 I EXIST S CP T 
I MELBOURNE - TILLMAN DRAINAGE DISTRICT CANAL NO. 20 / e' R/w) CHECK CONDITION OF PIPE 

I / H 
101+00 TO STA. 189+96 / 

THICKEN CONCRETE SIDEWALK L '- I I 
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ç LiJ 
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// 
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u _-._- ---- ---------= ---- = _=_ = 
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/ / \ U 
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SECTION (SEE SHEET 3 OF 67\ STA 151+00 TO STA 152+00 ZV'LSIDEWALK TRANSITIONS / FROM 77 LT TO 87 LT 
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CM4ALR/WUNE 

FROM73 LT TO 77 LT CLEAR TREES AND BRUSH FROM 

::::; 0 
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i CONSTRUCT 8 CONC SIDEWALK 0 ! \ MELBOURNE 1ILLMAN / D3$TRICT CANAL ii \ 3 ' NO. 20 
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U ' r' , . it STA. 10100 TO STA. 189+96 
FILL AND SOD ENTIRE EMBANKMENT I THICKEN CONCRETE SIDEWALK 
MAX. SLOPE 21 \I I FREMOVEEXIST36"CMP AND I W FROM 4" TO 5 WITH FIBER MESH 

N : INSTALL 50 L.F. 36" BCCMP I 

M.T.C. R/W (4200' MAX.) CAPE 
0 CLETREES AND BRUSH TO 4' FROM \ / N. INV. EL. = 18.20 I 

w- ADOR STREET 

TREESTO5FROMEDGE7 I 
EDGE OF SIDEWALK (BOTH SIDES) \I\ / Il INV. EL. = 17.90 I ( 5 R/W ) 

OF PROP. 8 SIDEWALK / i-FILL & GRADE PER SIDEWALK -Ut-" . 4 DRANAGE EASEMENT (PLAT) 9' > - 
I SECTION(SEESHEET3OF5T) \ 

: 1 
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25 GOj 26 60 26 401 25 5O 
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E E POLES (3) 

ONSTRUCT8CONC.SIDEWALK P I , ----------- ----- -------- I I CONSTRUCT8 CONC SIDEWALK 

v,-i ' I INSTALL 26 L.F. 13x17 BCCMP I) I I -' 
MELBOURNE 11LLMAN DRAINAGE D3STRICT ( CANAL NO. 20 W/MODIFIED FOOT INDEX #272 . xSr io UP 

' MELBOURNE 11LLMAN DRAINAO DSTRCT CANAL NO. 20 

I) 
, 

,p MES (CENTER UNDER SIDEWALK) ,' I i' ( 63' R/W ) 
0 

) 
(63 R,W) j N.INV.EL.22.60 
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8 II BARRIER - TYPE I ( ;- I \ \ 
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.E 
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(66'R/W) 
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- 

0 0 
+ 

F- 
U) 

w z 
-j I 0 
F- 
4 

.E 
BENCNMARK II 
20-86 PK PBCP IN SOUTH SLIDE I I PROPOSED 8IDWALK PROFILE 
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39 38 z< - ___ ____J__________________________________ -- ___ ___ 

(1 

REGRADE SWALE (CENTERLINE 'T°ff 
b" I 5' FROM EDGE OF PAVEMENT) 13-97 SET PK & DISK 'PCP IN SE 

$-_ , 
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STA. 170+70 CORNER D/W (3x) OFFSET 
1 - / CAPEADOR STREET / END SWALE GRADING LOT 38/BLOCK 649 

ELEVATION = 22 775 - 

i-i' 

:TTTTET:T,I ITTJJ1iiTiITT 
-- -V --------27 ---------r _L_ 

/ b-CONSTRUCT 8' CONC. SIDEWALK 
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CONSTRUCT 8' CONC. SIDEWALK 
- 

A.110'LT. -- 
SAWCUT & REMOVE 8 OF EXIST. MELBO4JRNE TLLMAN DRAINAGE DSThICT CANAL NO. 20 
16"x25" CMP AND INSTALL FOOT (58' R/W) 

/ 
INDEX #23?TYPE "C" 081 AND b STA. 101+00 TO STA. 189+96-j b 
EXTEND 16'x25' CMP TO DBI THICKEN CONCRETE SIDEWALK 
(24"xl" WEIR EAST & WEST SIDES) P FROM 4" TO 5" WITH FIBER MESH 

GRATE EL. =23.00 IN M.T.C. R/W (4200' MAX.) 
E./W. WEIR EL. 22.40 
N. INV. EL. = 20.82 - - - - - - - - - - - - - R/WUNE R/wLftE 

S. INV. EL. = 20.82 
SUMP EL. = 20.30 

:iiiiii:iiiii J11111 :iii iii: ii J11 Iii 
(66' R/W) I PAVEMENT/SURVEY-' __________.__________________________-__----_---_ __:_____________________-__ 'I. 

NOTES' PROPOSED SIDEWALK PROPILE 
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BjLO C K 669J 24 

r REGRADE SWALE (CE'iTERLINE c- REGRADE SWALE (CENTERLINE 

1__ - ---- -- FROM EDGEOF PAVEMENT) 
CAPEADOR STREET 

/ 

FROM EDGE OF PAVEMENT) 

ES1 2236 .i4? f9 
OPAtNAGE EASEMENT (PLAY) 

/ 

( 50 R/W ) i [ DRANGE EASEMENT (PLT) 
J 

23.5 

- - -- 
__- 

W --- _ --'----- --- - ___t - - 2Y1 
; \ \ _____r__________ \ N ____t_ 

fl \ / 
: 24.5O RIM USE 24.8O I 24.8o / i -CONSTRUCT 8' CONC. SIDEWALK / 

CONSTRUCT 8' CONG. SIDEWALK 

- - +;;; -':I/ 

- - 
SAWCUT & REMCVE 8' OF EXIST. i MELBOURNE T1t-MAN DRAINAGE DISTRICT CANAL NO. 20 
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DATE: November23, 1999 

NOTICED GENERAL ENVIRONMENTAL RESOURCE PERMIT 
TECHNICAL STAFF REPORT 

APPLICANT: City of Palm Bay APPLICATION NO.: 400-009-62976-1 
Attn: Zak Zakeri, P.E. 
5240 Babcock St., NE, Suite 300 
Palm Bay, FL 32905 

AGENT: Same as applicant CONSULTANT: N/A 

PROJECT NAME: Malabar Road West Sidewalk 

COUNTY: BREVARD 

SECTION(S): 34,35,&36 TOWNSHIP(S): 28S RANGE(S): 36E 

PROJECT ACREAGE: 3.22 

EASEMENTS/RESTRICTIONS: NO 

AUTHORITY: CHAPTERS 373 F.S.; CHAPTER 40C-400 F.A.C.; 

APPLICATION TO USE NOTICED GENERAL ENVIRONMENTAL RESOURCE PERMIT 
PURSUANT TO SECTION 40C-400.439 F.A.C. 

GENERAL PROJECT DESCRIPTION: 
The City of Palm Bay will be constructing 3.8 miles of 6 to 8 feet wide concrete sidewalks within 
the City's rights-of ways. The sidewalk is proposed along the north side of Malabar Rd. starting 
at Minton Road and ending at Palm Bay Regional Park. The proposed project includes the 
replacement of four (4) existing CMP(Corrugated Metal Pipe) culverts due to maintenance and 
structural failure. The replacements are proposed in artificial waterways and shall be adequate 
to pass normal high water stages. There will be no dredging or filling except that which is 
directly involved in the construction of the proposed culvert crossings. Best Management 
Practices are included in the plans to protect water quality. 

HYDROLOGIC BASIN(S): 6D 

WATER BODY(IES): roadside ditches to Indian River Lagoon CLASS: Ill 

RECOMMENDATION: APPROVAL WITH THE FOLLOWING CONDITIONS: 

NOTICED GENERAL ENVIRONMENTAL RESOURCE PERMIT CONDITIONS 
PURSUANT TO SECTION 40C-400.215, F.A.C. 1-14 



. I 

GIS/ADMINISTRATIVE APPLICATION TRACKING SHEET 

Application Number: 400-009-62976-1 Reviewer (s): ZANGANEH/GARRETT-KRAUS 

Date Received: 11-5-9 9 

Applicant: CITY OF PALM BAY 

Request for Additional Information must be mailed by: DECEMBER 3. 1999 

Regulatory Meeting Date if determined technically/administratively complete:______ 

Date 1st RAI sent: Date 1st Resp. received: 
Date 2nd RAI sent:_____________ Date 2nd Resp received: 
Date 3rd RAI sent: Date 3rd Resp. received: 
Date 4th RAI sent: Date 4th Resp. received:_______________________ 

Date Application Complete: 

Schedule for _________________________Regulatory Meeting (Approval/Denial) 

MAPPING INFORMATION: 

Acceptable as Recorded: YES NO 

Location Criteria: 

MAP NUMBER QUAD 

Comments: 

Date Application Entered: 

Date Application Mapped: 

Initials: 

Initials: 

**NOTE: PLEASE RETURN TO THE DATA MANAGEMENT SUPERVISOR 
UPON SCHEDULING BOARD ACTION 



a 

TSR FOLDER LTEMS 

Project Name: mkvr Jis4-c)et4jc4IL 

Project Number: oO cog -,i 
(Write N/A if not applicable.) 

GIS Tracking Sheet 
must be included with all TSRs 

Quad Map(s) 
must be included with all TSRs 

S 

Label with name of quad, project name and app. number 
and outline project boundary. 

Biological Report 

Wetland Inventory E1 40's: tables completed in TSR template with project name and number 
added to tables, 4's: tables attached to TSR 

TSR 

SSL Tracking Info Form D 
Mitigation Permit Form J 

(Bcb Epting Form) 

Money..for Mitigation, Memo in TSR folder and permit file 
and routed to Rich Turnbull and all cc's 

Draft Conservation Easement with Legal Description If CE is required, provide two quad maps in 
TSR folder and label one as Conservation 
Easement Depiction. 

Copy of Permitted Plans, Stamped D 
"Final Approved Plans" 
(and a copy of the permitted plans placed 
in the vault file and stamped "Final Approved Plans"). 

ES AND ENGINEER FILES COMBINED 
Revised 3/18/98 

U 
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Permit No. 125243-1
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Permit No. 158876-1



September 06, 2019

Rachel Gerena
Brevard County, Public Works Department
2725 Judge Fran Jamieson Way Ste A-201
Viera, FL 32940-6605 

SUBJECT: General Permit: 158876-1

Dear Ms. Gerena:

The District has received your notice to use a general permit. Based on the submitted information, 
the proposed activity qualifies for a General Environmental Resource Permit pursuant to section 
62-330.447, Florida Administrative Code, provided it is constructed and operated in accordance 
with that general permit and the general and special conditions set forth in section 62-330.447, 
Florida Administrative Code (attached).
  
Please be advised that the St. Johns River Water Management District will not publish a notice in 
the newspaper advising the public that it has determined your project qualifies for this general 
permit. Newspaper publication, using the District’s notice form, notifies members of the public of 
their right to challenge the use of the general permit.  If proper notice is given by newspaper 
publication, then there is a 21-day time limit for someone to file a petition for an administrative 
hearing to challenge the use of the permit.  To close the point of entry for filing a petition, you may 
publish (at your own expense) a one-time notice of the District’s decision in a newspaper of 
general circulation within the affected area as defined in Section 50.11 of the Florida Statutes. If 
you do not publish a newspaper notice to close the point of entry, the time to challenge your use of 
the permit will not expire and someone could file a petition even after your project is constructed.
Please refer to the attached Notice of Rights to determine any legal rights you may have 
concerning the District’s agency action.

A copy of the notice form and a partial list of newspapers of general circulation are attached for 
your convenience.  However, you are not limited to those listed newspapers. If you choose to 
close the point of entry and the notice is published, the newspaper will return to you an affidavit of 
publication. In that event, it is important that you either submit a scanned copy of the affidavit by 
emailing it to compliancesupport@sjrwmd.com (preferred method) or send a copy of the original 
affidavit to:

    Margaret Daniels, Office Director
    Office of Business and Administrative Services
  4049 Reid Street
  Palatka, FL   32177

mailto:compliancesupport@sjrwmd.com


A copy of your application was transmitted to the U.S. Army Corps of Engineers for review.  This 
authorization to use a general environmental resource permit does not obviate the need for 
obtaining all necessary permits or approval from other agencies.

Sincerely,

  Michelle Reiber, Bureau Chief
  Division of Regulatory Services

Enclosures:   Permit
Notice of Rights

                      List of Newspapers for Publication

cc:  District Permit File 
       Consultants: John Minton
                            DRMP
                            941 Lake Baldwin Ln
                            Orlando, FL 32814-6438
       Consultant: Maria Bazemore
                           DRMP
                           955 Croton Rd
                           Melbourne, FL 32935-3153



ST. JOHNS RIVER WATER MANAGEMENT DISTRICT
GENERAL ENVIRONMENTAL RESOURCE PERMIT

PERMIT NO: 158876-1        DATE ISSUED: September 06, 2019
PROJECT NAME: Malabar Road Box Culvert Replacement

A PERMIT AUTHORIZING:
Use of the General Permit to the Florida Department of Transportation, Counties, and Municipalities for 
Minor Activities within Existing Rights-of-Way or Easements to replace an existing failing arch pipe (103-inch 
x 71-inch) under Malabar Road with a new box culvert (96-inch x 72-inch) to allow for adequate conveyance 
of flood waters to protect the roadway and not adversely impact surrounding properties to be constructed as 
per plans received by the District on August 23, 2019.

LOCATION:
Section(s): 33

4
Township(s): 28S

29S
Range(s): 36E

36E
  Brevard County

Receiving Water Body:
Name Class

Melbourne-Tillman (C-1) Canal III Fresh, IW
ISSUED TO: 
Brevard County, Public Works Department
2725 Judge Fran Jamieson Way Ste A-201
Viera, FL 32940-6605 

The District received your notice to use a General Environmental Resource Permit pursuant to 
Chapter 62-330, Florida Administrative Code (F.A.C.) on October 7, 2014.

Based on the forms, design plans, and other documents submitted with your notice, it appears that 
the project meets the requirements for a General Environmental Resource Permit.  Any activities 
performed under a General Environmental Resource Permit are subject to the general conditions 
and special conditions specified in rules 62-330.405 and 62-330.447, F.A.C. respectively 
(attached).  Any deviations from these conditions may subject you to enforcement action and 
possible penalties.

Please be advised that the General Environmental Resource Permit expires 5 years from the 
date on which the notice of intent to use a General Environmental Resource Permit was received 
by the District.

A copy of your notice also has been sent to the U.S. Army Corps of Engineers (USACOE) for 
review.  The USACOE may require a separate permit.  Failure to obtain this authorization prior to 
construction could subject you to enforcement action and possible penalties.

AUTHORIZED BY: St. Johns River Water Management District
Division of Regulatory Services

By:    
     ______________________________               
     Everett Frye                          
     Supervising Professional Engineer                         



"EXHIBIT A"
CONDITIONS FOR ISSUANCE OF PERMIT NUMBER 158876-1

Malabar Road Box Culvert Replacement
DATED: September 06, 2019

1. The general permit is valid only for the specific activity indicated. Any deviation from the 
specified activity and the conditions for undertaking that activity shall constitute a violation 
of the permit and may subject the permittee to enforcement action and revocation of the 
permit under Chapter 373, F.S.

2. The general permit does not eliminate the necessity to obtain any required federal, state, 
local and special district authorizations prior to the start of any construction, alteration, 
operation, maintenance, removal or abandonment authorized by this permit; and it does 
not authorize any violation of any other applicable federal, state, local, or special district 
laws (including, but not limited to, those governing the “take” of listed species).

3. The general permit does not convey to the permittee or create in the permittee any 
property right, or any interest in real property, nor does it authorize any entrance upon or 
activities on property which is not owned or controlled by the permittee, or convey any 
rights or privileges other than those specified in the general permit.

4. The general permit does not relieve the permittee from liability and penalties when the 
permitted activity causes harm or injury to: human health or welfare; animal, plant or 
aquatic life; or property. It does not allow the permittee to cause pollution that violates state 
water quality standards.

5. Section 253.77, F.S., provides that a person may not commence any excavation, 
construction, or other activity involving the use of state-owned or other lands of the state, 
the title to which is vested in the Board of Trustees of the Internal Improvement Trust Fund 
without obtaining the required consent, lease, easement, or other form of authorization 
authorizing the proposed use. Therefore, the permittee is responsible for obtaining any 
necessary authorizations from the Board of Trustees prior to commencing activity on state-
owned lands.

6. The authorization to conduct activities under a general permit may be modified, suspended 
or revoked in accordance with Chapter 120, F.S., and Section 373.429, F.S.

7. The general permit is not transferable to a third party. To be used by a different permittee, 
a new notice to use a general permit must be submitted in accordance with Rule 62-
330.402, F.A.C. Activities constructed in accordance with the terms and conditions of a 
general permit are automatically authorized to be operated and maintained by the 
permittee and subsequent owners in accordance with subsection 62-330.340(1), F.A.C. 
Any person holding the general permit, persons working under the general permit, and 
owners of land while work is conducted under the general permit shall remain liable for any 
corrective actions that may be required as a result of any permit violations prior to sale, 
conveyance, or other transfer of ownership or control of the permitted project, activity, or 
the real property at which the permitted project or activity is located.

8. Upon reasonable notice to the permittee, Agency staff with proper identification shall have 
permission to enter, inspect, sample and test the permitted system to ensure conformity 
with the plans and specifications approved by the general permit.

9. The permittee shall maintain any permitted project or activity in accordance with the plans 
submitted to the Agency and authorized in the general permit.



10. A permittee's right to conduct a specific activity under the general permit is authorized for a 
duration of five years.

11. Activities shall be conducted in a manner that does not cause or contribute to violations of 
state water quality standards. Performance-based erosion and sediment control best 
management practices shall be implemented and maintained immediately prior to, during, 
and after construction as needed to stabilize all disturbed areas, including other measures 
specified in the permit to prevent adverse impacts to the water resources and adjacent 
lands. Erosion and sediment control measures shall be installed and maintained in 
accordance with the State of Florida Erosion and Sediment Control Designer and Reviewer 
Manual (Florida Department of Environmental Protection and Florida Department of 
Transportation June 2007), available at 
https://www.flrules.org/Gateway/reference.asp?No=Ref-04227, and the Florida Stormwater 
Erosion and Sedimentation Control Inspector’s Manual (Florida Department of 
Environmental Protection, Nonpoint Source Management Section, Tallahassee, Florida, 
July 2008), available at 
http://publicfiles.dep.state.fl.us/DEAR/Stormwater_Training_Docs/erosion-inspectors-
manual.pdf.

12. Unless otherwise specified in the general permit, temporary vehicular access within 
wetlands during construction shall be performed using vehicles generating minimum 
ground pressure to minimize rutting and other environmental impacts. Within forested 
wetlands, the permittee shall choose alignments that minimize the destruction of mature 
wetland trees to the greatest extent practicable. When needed to prevent rutting or soil 
compaction, access vehicles shall be operated on wooden, composite, metal, or other non-
earthen construction mats. In all cases, access in wetlands shall comply with the following:

a. Access within forested wetlands shall not include the cutting or clearing of any 
native wetland tree having a diameter 4 inches or greater at breast height;

b. The maximum width of the construction access area shall be limited to 15 feet;
c. All mats shall be removed as soon as practicable after equipment has completed 

passage through, or work has been completed, at any location along the alignment 
of the project, but in no case longer than seven days after equipment has 
completed work or passage through that location; and

d. Areas disturbed for access shall be restored to natural grades immediately after the 
maintenance or repair is completed.

13. Barges or other work vessels used to conduct in-water activities shall be operated in a 
manner that prevents unauthorized dredging, water quality violations, and damage to 
submerged aquatic communities.

14. The construction, alteration, or use of the authorized project shall not adversely impede 
navigation or create a navigational hazard in the water body.

15. Except where specifically authorized in the general permit, activities must not:
a. Impound or obstruct existing water flow, cause adverse impacts to existing surface 

water storage and conveyance capabilities, or otherwise cause adverse water 
quantity or flooding impacts to receiving water and adjacent lands; or

b. Cause an adverse impact to the maintenance of surface or ground water levels or 
surface water flows established pursuant to Section 373.042, F.S., or a Works of 
the District established pursuant to Section 373.086, F.S.

16. If prehistoric or historic artifacts, such as pottery or ceramics, projectile points, stone tools, 
dugout canoes, metal implements, historic building materials, or any other physical remains 
that could be associated with Native American, early European, or American settlement are 
encountered at any time within the project site area, the permitted project shall cease all 

https://www.flrules.org/Gateway/reference.asp?No=Ref-04227
http://publicfiles.dep.state.fl.us/DEAR/Stormwater_Training_Docs/erosion-inspectors-manual.pdf
http://publicfiles.dep.state.fl.us/DEAR/Stormwater_Training_Docs/erosion-inspectors-manual.pdf


activities involving subsurface disturbance in the vicinity of the discovery. The permittee or 
other designee shall contact the Florida Department of State, Division of Historical 
Resources, Compliance Review Section (DHR), at (850) 245-6333, as well as the 
appropriate permitting agency office. Project activities shall not resume without verbal or 
written authorization from the Division of Historical Resources. If unmarked human remains 
are encountered, all work shall stop immediately and the proper authorities notified in 
accordance with Section 872.05, F.S.

17. The activity must be capable, based on generally accepted engineering and scientific 
principles, of being performed and of functioning as proposed, and must comply with any 
applicable District special basin and geographic area criteria.

18. The permittee shall comply with the following when performing work within waters 
accessible to federally- or state-listed aquatic species, such as manatees, marine turtles, 
smalltooth sawfish, and Gulf sturgeon:
(a) All vessels associated with the project shall operate at “Idle Speed/No Wake” at all 
times while in the work area and where the draft of the vessels provides less than a four-
foot clearance from the bottom. All vessels will follow routes of deep water whenever 
possible.
(b) All deployed siltation or turbidity barriers shall be properly secured, monitored, and 
maintained to prevent entanglement or entrapment of listed species.
(c) All in-water activities, including vessel operation, must be shut down if a listed species 
comes within 50 feet of the work area. Activities shall not resume until the animal(s) has 
moved beyond a 50-foot radius of the in-water work, or until 30 minutes elapses since the 
last sighting within 50 feet. Animals must not be herded away or harassed into leaving. All 
on-site project personnel are responsible for observing water-related activities for the 
presence of listed species.
(d) Any listed species that is killed or injured by work associated with activities performed 
shall be reported immediately to the Florida Fish and Wildlife Conservation Commission 
(FWC) Hotline at 1(888)404-3922 and ImperiledSpecies@myFWC.com.
(e) Whenever there is a spill or frac-out of drilling fluid into waters accessible to the above 
species during a directional drilling operation, the FWC shall be notified at 
imperiledspecies@myfwc.com with details of the event within 24 hours following detection 
of the spill or frac-out.

19. The permittee shall hold and save the Agency harmless from any and all damages, claims, 
or liabilities which may arise by reason of the construction, alteration, operation, 
maintenance, removal, abandonment or use of any activity authorized by the general 
permit.

20. The permittee shall immediately notify the Agency in writing of any submitted information 
that is discovered to be inaccurate.

21. The permittee shall limit stream channel relocation to streams which have an average 
discharge of 10 cubic feet per second or less. The length of relocated channels or those 
significantly altered shall be limited to 200 feet per stream. A stream channel shall be 
altered only when such a measure will reduce the long term adverse water quality impacts 
and will maintain or restore the stream's natural hydraulic capability; and

22. This general permit shall not apply to ditch construction in Class I or Class II surface 
waters, Outstanding National Resource Waters or waters designated as Outstanding 
Florida Waters.

23. Activities under this general permit must not diminish existing stormwater treatment, 
attenuation, or conveyance capacity.

mailto:ImperiledSpecies@myFWC.com
mailto:imperiledspecies@myfwc.com


24. This general permit does not authorize the construction of additional traffic lanes. Activities 
that require additional traffic lanes must first obtain an individual environmental resource 
permit under this chapter, as applicable, before the start of construction.

 



Notice of Rights

1. A person whose substantial interests are or may be affected has the right to request an 
administrative hearing by filing a written petition with the St. Johns River Water 
Management District (District).  Pursuant to Chapter 28-106 and Rule 40C-1.1007, 
Florida Administrative Code, the petition must be filed (received) either by delivery at the 
office of the District Clerk at District Headquarters, P. O. Box 1429, Palatka Florida 
32178-1429 (4049 Reid St., Palatka, FL  32177) or by e-mail with the District Clerk at 
Clerk@sjrwmd.com, within twenty-six (26) days of the District depositing the notice of 
District decision in the mail (for those persons to whom the District mails actual notice), 
within twenty-one (21) days of the District emailing the notice of District decision (for 
those persons to whom the District emails actual notice), or within twenty-one (21) days 
of newspaper publication of the notice of  District decision (for those persons to whom the 
District does not mail or email actual notice). A petition must comply with Sections 
120.54(5)(b)4. and 120.569(2)(c), Florida Statutes, and Chapter 28-106, Florida 
Administrative Code.  The District will not accept a petition sent by facsimile (fax), as 
explained in paragraph no. 4 below.
 

2. Please be advised that if you wish to dispute this District decision, mediation may be 
available and that choosing mediation does not affect your right to an administrative 
hearing.  If you wish to request mediation, you must do so in a timely-filed petition.  If all 
parties, including the District, agree to the details of the mediation procedure, in writing, 
within 10 days after the time period stated in the announcement for election of an 
administrative remedy under Sections 120.569 and 120.57, Florida Statutes, the time 
limitations imposed by Sections 120.569 and 120.57, Florida Statutes, shall be tolled to 
allow mediation of  the disputed District decision. The mediation must be concluded within 
60 days of the date of the parties’ written agreement, or such other timeframe agreed to 
by the parties in writing.  Any mediation agreement must include provisions for selecting a 
mediator, a statement that each party shall be responsible for paying its pro-rata share of 
the costs and fees associated with mediation, and the mediating parties’ understanding 
regarding the confidentiality of discussions and documents introduced during mediation.  
If mediation results in settlement of the administrative dispute, the District will enter a final 
order consistent with  the settlement agreement.  If mediation terminates without 
settlement of the dispute, the District will notify all the parties in writing that the 
administrative hearing process under Sections 120.569 and 120.57, Florida Statutes, is 
resumed.  Even if a party chooses not to engage in formal mediation, or if formal 
mediation does not result in a settlement agreement, the District will remain willing to 
engage in informal settlement discussions.

3. A person whose substantial interests are or may be affected has the right to an informal 
administrative hearing pursuant to Sections 120.569 and 120.57(2), Florida Statutes, 
where no material facts are in dispute.  A petition for an informal hearing must also 
comply with the requirements set forth in Rule 28-106.301, Florida Administrative Code.
 



Notice of Rights

4. A petition for an administrative hearing is deemed filed upon receipt of the complete 
petition by the District Clerk at the District Headquarters in Palatka, Florida during the 
District’s regular business hours.  The District’s regular business hours are 8:00 a.m. – 
5:00 p.m., excluding weekends and District holidays. Petitions received by the District 
Clerk after the District’s regular business hours shall be deemed filed as of 8:00 a.m. on 
the District’s next regular business day.  The District’s acceptance of petitions filed by e-
mail is subject to certain conditions set forth in the District’s Statement of Agency 
Organization and Operation (issued pursuant to Rule 28-101.001, Florida Administrative 
Code), which is available for viewing at sjrwmd.com.  These conditions include, but are 
not limited to, the petition being in the form of a PDF or TIFF file and being capable of 
being stored and printed by the District.  Further, pursuant to the District’s Statement of 
Agency Organization and Operation, attempting to file a petition by facsimile is prohibited 
and shall not constitute filing.
 

5. Failure to file a petition for an administrative hearing within the requisite timeframe shall 
constitute a waiver of the right to an administrative hearing. (Rule 28-106.111, Florida 
Administrative Code).
 

6. The right to an administrative hearing and the relevant procedures to be followed are 
governed by Chapter 120, Florida Statutes, Chapter 28-106, Florida Administrative Code, 
and Rule 40C-1.1007, Florida Administrative Code.  Because the administrative hearing 
process is designed to formulate final agency action, the filing of a petition means the 
District’s final action may be different from the position taken by it in this notice.  A person 
whose substantial interests are or may be affected by the District’s final action has the 
right to become a party to the proceeding, in accordance with the requirements set forth 
above.
 

7. Pursuant to Section 120.68, Florida Statutes, a party to the proceeding before the District 
who is adversely affected by final District action may seek review of the action in the 
District Court of Appeal by filing a notice of appeal pursuant to Rules 9.110 and 9.190, 
Florida Rules of Appellate Procedure, within 30 days of the rendering of the final District 
action.
 

8. A District action is considered rendered, as referred to in paragraph no. 7 above, after it is 
signed on behalf of the District and filed by the District Clerk.
 

9. Failure to observe the relevant timeframes for filing a petition for judicial review as 
described in paragraph no. 7 above will result in waiver of that right to review.
 

NOR.Decision.DOC.001
Revised 12.7.11



NOTICING INFORMATION

Please be advised that the St. Johns River Water Management District will not publish a notice 
in the newspaper advising the public that it has issued a permit for this project.

Newspaper publication, using the District’s notice form, notifies members of the public of their 
right to challenge the issuance of the permit. If proper notice is given by newspaper 
publication, then there is a 21-day time limit for someone to file a petition for an administrative 
hearing to challenge the issuance of the permit.

To close the point of entry for filing a petition, you may publish (at your own expense) a one-
time notice of the District’s decision in a newspaper of general circulation within the affected 
area as defined in Section 50.011 of the Florida Statutes. If you do not publish a newspaper 
notice to close the point of entry, the time to challenge the issuance of your permit will not 
expire and someone could file a petition even after your project is constructed.

A copy of the notice form and a partial list of newspapers of general circulation are attached for 
your convenience. However, you are not limited to those listed newspapers. If you choose to 
close the point of entry and the notice is published, the newspaper will return to you an affidavit 
of publication. In that event, it is important that you either submit a scanned copy of the 
affidavit by emailing it to compliancesupport@sjrwmd.com (preferred method) or send a copy 
of the original affidavit to: 

    
    Office of Business and Administrative Services
  4049 Reid Street
  Palatka, FL   32177

If you have any questions, please contact the Office of Business and Administrative Services 
at (386) 329-4570.



NOTICE OF AGENCY ACTION TAKEN BY THE
ST. JOHNS RIVER WATER MANAGEMENT DISTRICT

Notice is given that the following permit was issued on ____________________:

(Name and address of applicant)______________________________________ 
permit#____________________. The project is located in _____________County, Section 
________, Township ________ South, Range ________ East. The permit authorizes a surface 
water management system on ________ acres for 
_____________________________________________________________ known as 
____________________. The receiving water body is ________________.

A person whose substantial interests are or may be affected has the right to request an 
administrative hearing by filing a written petition with the St. Johns River Water Management 
District (District). Pursuant to Chapter 28-106 and Rule 40C-1.1007, Florida Administrative 
Code (F.A.C.), the petition must be filed (received) either by delivery at the office of the District 
Clerk at District Headquarters, P.O. Box 1429, Palatka FL 32178-1429 (4049 Reid St, Palatka, 
FL 32177) or by e-mail with the District Clerk at Clerk@sjrwmd.com, within twenty-one (21) days 
of newspaper publication of the notice of District decision (for those persons to whom the 
District does not mail or email actual notice). A petition must comply with Sections 
120.54(5)(b)4. and 120.569(2)(c), Florida Statutes (F.S.), and Chapter 28-106, F.A.C. The 
District will not accept a petition sent by facsimile (fax). Mediation pursuant to Section 120.573, 
F.S., may be available and choosing mediation does not affect your right to an administrative 
hearing.

A petition for an administrative hearing is deemed filed upon receipt of the complete petition by 
the District Clerk at the District Headquarters in Palatka, Florida during the District’s regular 
business hours. The District's regular business hours are 8 a.m. – 5 p.m., excluding weekends 
and District holidays. Petitions received by the District Clerk after the District's regular business 
hours shall be deemed filed as of 8 a.m. on the District’s next regular business day. The 
District's acceptance of petitions filed by e-mail is subject to certain conditions set forth in the 
District’s Statement of Agency Organization and Operation (issued pursuant to Rule 28-
101.001, Florida Administrative Code), which is available for viewing at www.sjrwmd.com. 
These conditions include, but are not limited to, the petition being in the form of a PDF or TIFF 
file and being capable of being stored and printed by the District. Further, pursuant to the 
District’s Statement of Agency Organization and Operation, attempting to file a petition by 
facsimile (fax) is prohibited and shall not constitute filing.

The right to an administrative hearing and the relevant procedures to be followed are governed 
by Chapter 120, Florida Statutes, Chapter 28-106, Florida Administrative Code, and Rule 40C-
1.1007, Florida Administrative Code. Because the administrative hearing process is designed to 
formulate final agency action, the filing of a petition means the District's final action may be 
different from the position taken by it in this notice. Failure to file a petition for an 
administrative hearing within the requisite time frame shall constitute a waiver of the 
right to an administrative hearing. (Rule 28-106.111, F.A.C.).

If you wish to do so, please visit http://www.sjrwmd.com/nor_dec/ to read the complete Notice of 
Rights to determine any legal rights you may have concerning the District's decision(s) on the 
permit application(s) described above. You can also request the Notice of Rights by contacting 
the Director of Business and Administrative Services, 4049 Reid St., Palatka, FL 32177-2529, 
tele. no. (386)329-4570.
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1.0   INTRODUCTION 

1.1 PROJECT DESCRIPTION 

Brevard County will be replacing an existing failing arch pipe with a new box culvert.  

DRMP has been tasked by the County with designing the culvert replacement to allow for 

adequate conveyance of flood waters to protect the roadway and not adversely impact 

surrounding properties.  The project is in the St. Johns River Water Management District 

(SJRWMD), east of the St. Johns River and west of Interstate 95 (I-95).  The culvert is 

located under Malabar Road, near the intersection with Championship Circle NW.  Please 

see Figure 1 for a depiction of the project location.  

 

1.2 EXISTING CONDITIONS 

The County provided a Specific Purpose Survey, 

dated March 30, 2018, of the project area.  Please 

refer to the survey included in Appendix B.  The 

survey provides the northern invert of the 103-

inch x 71-inch (span x height) corrugated metal 

arch pipe and the southern invert of a 36-inch 

plastic pipe, which was added inside of the arch 

pipe during the span of the project to prevent the 

collapse of the road in the event of failure of the 

pipe arch.  The picture to the right shows the 

pipes on March 29, 2018. 

 

A more recent field investigation was conducted 

by DRMP on September 12, 2018, in which it 

appeared that the County had extended the 

northern side of the 36-inch CPEP with a 48-inch 

CPEP.  It appears that fill had been added to 

cover the north end-wall.  The inside of the pipe 

was inspected and was clear of debris.  The 

southern side was overgrown and there had been 

some recent roadwork done.  The picture on the 

right shows the north side of Malabar Road 

looking south. 

 

Picture 1:  36" CPEP in 103"x71" arch pipe 

Picture 2:  48" CPEP on northern side 



© OpenStreetMap (and) contributors, CC-BY-SA, Esri, HERE, Garmin, ©
OpenStreetMap contributors, and the GIS user community

.
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1.3 DRAINAGE PATTERNS 

The Malabar Road culvert is located within the jurisdiction of the SJRWMD, on the 

Melbourne-Tillman Water Control District (MTWCD) C-8 Canal.  The historical function 

of the C-8 Canal has been to provide drainage of adjacent lands with flow northward into 

the C-1 Canal that, in-turn, flows eastward into the Indian River Lagoon.  More recently 

the MTWCD canal network has been repurposed for a regional project by SJRWMD 

known as the C-1 Re-diversion Project, which diverts the stormwater into the St. Johns 

River basin.  The re-diversion project has the effect of maintaining higher stages in the C-

1 canal that promote flow from north to south along the C-8 Canal in early parts of a large 

storm event into a large expanse of floodplain area at the south end of the canal.  The 

floodplain area is land owned by SJRWMD adjacent to the Three Forks Marsh 

Conservation Area.  Consequently, the highest design peak flows through the box culvert 

are expected to travel from north to south, with secondary peak flows in the reverse 

direction from south to north as the floodwaters recede.  MTWCD has provided DRMP 

with stage and flow graph data for the C-8 Canal at the culvert location for the 25-year and 

100-year storms.  The original source of the model results data is understood to be from 

the SJRWMD model for the C-1 Re-diversion Project.  Please refer to Appendix A for 

data provided by MTWCD and SJRWMD. 

 

1.4 PROPOSED BOX CULVERT INSTALLATION 

The replacement culvert proposed for this site is an 8-foot wide by 6-foot high concrete 

box culvert.  Straight end-walls will be constructed on both sides of the culvert to tie into 

the canal banks.  

 

Culvert Type and Dimensions   Cross-Sectional Area 

103-inch x 71-inch corrugated metal arch pipe   42.4 sf 

8-foot x 6-foot concrete box culvert    48.0 sf 

 

The proposed box culvert is the approximate height, width and inverts of the existing arch 

pipe, thereby minimizing the effects to Malabar Road during construction and matching 

existing drainage conditions to the extent possible.  The proposed box culvert size and 

configuration has been approved by MTWCD District Engineer, Michael McCabe PE, by 

e-mail dated October 25, 2018. 

 

2.0   FEMA FLOODPLAIN DESCRIPTION 

The most recent Federal Emergency Management Agency (FEMA) Flood Insurance Rate 

Map (FIRM) for the project area was published on March 17, 2014.  The FIRM (Panel 

12009C0655G) shows the C-8 Canal represented by a Zone AE floodplain with Base Flood 

Elevation (BFE) of 20 feet with a southern terminus at the Malabar Road crossing.  A 

separate Zone AE floodplain at the same BFE of 20 encompasses a large area that spans 
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across the southern part of Canal C-8.  Please refer to the National Flood Hazard Layer 

(NFHL) FIRMette, included as Figure 2, for a depiction of the floodplain. 

 

With the disconnect between delineated floodplains on the FEMA map, it is inferred that 

Canal C-8 does not contribute meaningful conveyance between the floodplains as depicted.    

 

3.0 HYDROLOGIC AND HYDRAULIC ANALYSIS 

3.1 FLOW DETERMINATIONS 

Peak flows and tailwater peak stage elevations were derived from flow and stage graphs 

received from MTWCD and SJRWMD for 25-year and 100-year storms.  This modeling 

is understood to have been performed by SJRWMD staff in support of the C-1 Re-diversion 

project.  Data from MTWCD and SJRWMD for the 25-yr storm event shows the north to 

south, or negative, flow peaking on the fourth day before the flow reverses and peaks a day 

and a half later.  For the 100-yr storm event, the positive flow peaks two and a half days 

after the negative flow peaks.  Data for the 50-yr and 500-yr storm events were calculated 

using semi-log linear regressions from the given 25-yr and 100-yr storm event data.  Please 

refer to the Linear Regression sheets in Appendix C for reference.   

 

3.2 CULVERT ANALYSIS 

Culvert analysis was performed using spreadsheets to consider inlet and outlet control 

conditions.  The existing and proposed culverts were analyzed and compared.  Peak flows 

from both directions for the 50-year design storm were analyzed.  The proposed headwater 

stages for proposed conditions are lower than existing conditions for the series of highest 

flows from north to south.  Peak headwater stages appear to remain within the canal banks 

below the low edge of pavement for all storms within the vicinity of the Malabar Road 

crossing.  The hydraulic function of the existing pipe arch appears to be adequately 

replaced with the proposed box culvert installation.  Please refer to Appendix C for the 

culvert analysis. 

 

3.3 CHANNEL PROTECTION 

Since the peak flow velocity of 4.3 feet per second for the 50-year storm event is above the 

Florida Department of Transportation’s FDOT Drainage Manual recommended velocity 

of 1.5 feet per second, a 10-foot wide border of rubble rip-rap is recommended on both 

ends of the culvert to reduce the likelihood of scouring and erosion of the channel.  It should 

be noted that the current velocities were calculated to be higher than the proposed 

velocities, and no scouring or erosion has been found at the existing culvert.   
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Data from MTWCD & SJRWMD  
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-All notations in purple are DRMP additions.
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-All notations in purple are DRMP additions.
-SWMM model data in NGVD 29.
-Data converted to NAVD 88 for hydraulic analysis using the following equation given on Survey, which is in NAVD 88:  
       NAVD 88 = NGVD 29 - 1.321
-North and South TW = 15.50 ft (NGVD 29) or 14.18 ft (NAVD 88)
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Appendix B 

Topographic Survey from Brevard County 
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Appendix C 

Culvert Hydraulic Analyses  



Malabar Road Box Culvert Replacement

Semi-log Linear Regression - Peak Stages

A logarithmic interpretation has been used to determine the peak stages for the 50-year and 500-year storm events.

 

Frequency Frequency Stage

(years) % (ft)

25 4.0 14.18

100 1.0 14.93

Estimate peak flow for 50-year and 500-year event substituting log(freq) for x in trendline equation.

Frequency Frequency Peak Stage

(years) % (ft)

50 2.0 14.55

500 0.2 15.80

y = -0.541ln(x) + 14.929
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October 2018 P:\Projects14\14-0261.013_Malabar_Road_Box_Culvert_Replacement\Drainage\13-03-Calculations\Malabar_Linear_Regression.xls
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Malabar Road Box Culvert Replacement

Semi-log Linear Regression - North Flows

A logarithmic interpretation has been used to determine the peak flows northward for the 50-year 

and 500-year storm events.

 

Frequency Frequency Flow

(years) % (cfs)

25 4.0 75.00

100 1.0 125.00

Estimate peak flow for 50-year and 500-year event substituting log(freq) for x in trendline equation.

Frequency Frequency Peak Flow

(years) % (cfs)

50 2.0 100.00

500 0.2 183.05

y = -36.07ln(x) + 125
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Malabar Road Box Culvert Replacement

Semi-log Linear Regression - South Flows

A logarithmic interpretation has been used to determine the peak flows southward for the 50-year 

and 500-year storm events.

 

Frequency Frequency Flow

(years) % (cfs)

25 4.0 145.00

100 1.0 265.00

Estimate peak flow for 50-year and 500-year event substituting log(freq) for x in trendline equation.

Frequency Frequency Peak Flow

(years) % (cfs)

50 2.0 205.00

500 0.2 404.32

y = -86.56ln(x) + 265
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Equivalency Table



C-5

HW/D for 90" Round CMP - North Flows



Malabar Road Box Culvert Replacement

Culvert Hydraulic Analysis - North Flows (Pre)

PROJECT NO.: 0

PROJECT: Malabar Road Crossing at C-8 Canal PREPARED BY: ________________________________Josh Miller

SUBJECT: Cross Drain Hydraulics - Pre CHECKED BY:   ________________________________John Minton

Date: 10/26/2018

CROSS DRAIN: CD-1 Station: 0

Circular Pipe D = Diameter OVERTOPPING EL. 21.00 NAVD

N = Number of Barrels SHOULDER EL. 21.00 NAVD

HW EL.

Q25 = 75.0 TW EL. 25 = 14.18 NAVD

TW EL.

Q50 = 100.0 TW EL. 50 = 14.55 NAVD

Q100 = 125.0 TW EL. 100 = 14.93 NAVD

FL. 10.35 So = 0.0020 FL. 10.27

Q500 = 183.0 TW EL. 500 = 15.80 NAVD NAVD L = 42 NAVD

(cfs) (ft) (1) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft navd) (fps)

90" CMP 75.0 1 7.5 75.0 0.50 3.75 0.5 0.07 2.13 4.82 3.91 4.82 0.08 4.80 15.16 1.70

90" CMP 100.0 1 7.5 100.0 0.50 3.75 0.5 0.13 2.45 4.97 4.28 4.97 0.08 5.02 15.37 2.26

90" CMP 125.0 1 7.5 125.0 0.54 4.05 0.5 0.20 2.74 5.12 4.66 5.12 0.08 5.24 15.59 2.83

90" CMP 183.0 1 7.5 183.0 0.67 5.025 0.5 0.43 3.36 5.43 5.53 5.53 0.08 5.88 16.23 4.14

SUMMARY & RECOMMENDATION: 

In order to use this spreadsheet set up for round pipe cross-drains, a round pipe with a similar cross-sectional area to the current arch pipe was used.

Based on equivalency table.

Note: This spreadsheet is set up for round pipe cross drains

NOTE (1):  Use standard charts to determine HW/D, such as Figure 8-4 FDOT General Reference Volume 2A, 1987.

D Ke H dc HW(dc+D)/2HW/D HW

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

SIZE
HEADWATER COMPUTATION

CULVERT 

DESCRIPTION 

(ENTRANCE TYPE)
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TW LSo

500 year frequency
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DTWQ/N
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D
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HW

October 2018 P:\Projects14\14-0261.013_Malabar_Road_Box_Culvert_Replacement\Drainage\13-03-Calculations\90-inch\Cross Drain_Analysis_Round Pipe_Malabar_North_Flow.xls
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HW/D for 6x8 Box Culvert - North Flows



Malabar Road Box Culvert Replacement

Culvert Hydraulic Analysis - North Flows (Post)

PROJECT NO.: 0

PROJECT: Malabar Road Crossing at C-8 Canal PREPARED BY: ______________________________________Josh Miller

SUBJECT: Cross Drain Hydraulics - Post CHECKED BY:   ______________________________________John Minton

Date: 10/26/2018

CROSS DRAIN: CD-1 Station: 0

D = Diameter or Height OVERTOPPING EL. 21.00 NAVD
B = Span SHOULDER EL. 21.00 NAVD
N = Number of Barrels HW EL.

Q25 = 75.0 TW EL. 25 = 14.18 NAVD TW EL.

Q50 = 100.0 TW EL. 50 = 14.55 NAVD

Q100 = 125.0 TW EL. 100 = 14.93 NAVD FL. 10.35 So = 0.0020 FL. 10.27
NAVD L = 42 NAVD

Q500 = 183.0 TW EL. 500 = 15.80 NAVD

(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft navd) (fps) ($)

6' x 8' 75 1 6.0 8.0 9.4 0.40 2.40 0.2 0.05 1.40 3.70 3.91 3.91 0.08 3.87 14.23 1.6

6' x 8' 100 1 6.0 8.0 12.5 0.48 2.88 0.2 0.09 1.69 3.85 4.28 4.28 0.08 4.28 14.64 2.1

6' x 8' 125 1 6.0 8.0 15.6 0.57 3.42 0.2 0.14 1.96 3.98 4.66 4.66 0.08 4.71 15.07 2.6

6' x 8' 183 1 6.0 8.0 22.9 0.73 4.38 0.2 0.29 2.53 4.27 5.53 5.53 0.08 5.74 16.09 3.8

Note: This spreadsheet is set up for box culvert cross drains

NOTE (1):  Use standard charts to determine HW/D, such as Figure 8-4 FDOT General Reference Volume 2A, 1987.

100 Year

500 Year

SUMMARY & RECOMMENDATION:  (HW/D from HDS-5 Culvert Charts)
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Malabar Road Box Culvert Replacement

Culvert Hydraulic Analysis - North Flows (Pre vs Post)

PROJECT NO.: 0

PROJECT: Malabar Road Crossing at C-8 Canal PREPARED BY: ___________________________Josh Miller

SUBJECT: Cross Drain Hydraulics - Pre vs Post CHECKED BY:   ___________________________John Minton

Date: 10/26/2018

CROSS DRAIN: CD-1 Station: 0

Circular Pipe D = Diameter or Height OVERTOPPING EL. 21.00 NAVD

N = Number of Barrels SHOULDER EL. 21.00 NAVD

HW EL.

Q25 = 75 cfs TW EL. 25 = 14.18 NAVD

TW EL.

Q50 = 100 cfs TW EL. 50 = 14.55 NAVD

Q100 = 125 cfs TW EL. 100 = 14.93 NAVD

So 0.0020

Q500 = 183 cfs TW EL. 500 = 15.80 NAVD FL pre 10.35 NAVD L pre 42 FL.pre 10.27 NAVD

FL post 10.35 NAVD Lpost 42 Fl post 10.27 NAVD

Inc. L 0

(cfs) (ft) (ft navd) (ft navd) (fps) (ft navd) (ft navd) (fps) (ft)

6' x 8' 75 1 6.0 14.18 15.16 1.70 14.18 14.23 1.6 -0.93

6' x 8' 100 1 6.0 14.55 15.37 2.26 14.55 14.64 2.1 -0.74

6' x 8' 125 1 6.0 14.93 15.59 2.83 14.93 15.07 2.6 -0.53

6' x 8' 183 1 6.0 15.80 16.23 4.14 15.80 16.09 3.8 -0.14

SUMMARY & RECOMMENDATION: 

D Twpost Hwpost Vel Inc. HWHwpre Vel

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

SIZE
HEADWATER COMPUTATION

CULVERT 

DESCRIPTION 

(ENTRANCE TYPE)

Q N

500 Year

Twpre

50 Year

COMMENTS

100 Year

25 Year

D

TW

HW
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Malabar Road Box Culvert Replacement

Culvert Hydraulic Analysis - South Flows (Pre)

PROJECT NO.: 0

PROJECT: Malabar Road Crossing at C-8 Canal PREPARED BY: ________________________________Josh Miller

SUBJECT: Cross Drain Hydraulics - Pre CHECKED BY:   ________________________________John Minton

Date: 10/26/2018

CROSS DRAIN: CD-1 Station: 0

Circular Pipe D = Diameter OVERTOPPING EL. 21.00 NAVD

N = Number of Barrels SHOULDER EL. 20.10 NAVD

HW EL.

Q25 = 145.0 TW EL. 25 = 14.18 NAVD

TW EL.

Q50 = 205.0 TW EL. 50 = 14.55 NAVD

Q100 = 265.0 TW EL. 100 = 14.93 NAVD

FL. 10.27 So = -0.0020 FL. 10.35

Q500 = 404.0 TW EL. 500 = 15.80 NAVD NAVD L = 42 NAVD

CULVERT 

DESCRIPTION 

(ENTRANCE TYPE)

Q N

D LSo

(cfs) (ft) (1) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft navd) (fps)

90" CMP 145.0 1 7.5 145.0 0.58 4.35 0.5 0.27 2.96 5.23 3.83 5.23 -0.08 5.59 15.86 3.28

90" CMP 205.0 1 7.5 205.0 0.71 5.325 0.5 0.54 3.57 5.54 4.20 5.54 -0.08 6.16 16.43 4.64

90" CMP 265.0 1 7.5 265.0 0.84 6.3 0.5 0.91 4.12 5.81 4.58 5.81 -0.08 6.80 17.07 6.00

90" CMP 404.0 1 7.5 404.0 1.11 8.325 0.5 2.10 5.26 6.38 5.45 6.38 -0.08 8.57 18.84 9.14

SUMMARY & RECOMMENDATION: 

In order to use this spreadsheet set up for round pipe cross-drains, a round pipe with a similar cross-sectional area to the current arch pipe was used. 

Based on equivalency table.

Note: This spreadsheet is set up for round pipe cross drains

NOTE (1):  Use standard charts to determine HW/D, such as Figure 8-4 FDOT General Reference Volume 2A, 1987.
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Malabar Road Box Culvert Replacement

Culvert Hydraulic Analysis - South Flows (Post)

PROJECT NO.: 0

PROJECT: Malabar Road Crossing at C-8 Canal PREPARED BY: ______________________________________Josh Miller

SUBJECT: Cross Drain Hydraulics - Post CHECKED BY:   ______________________________________John Minton

Date: 10/26/2018

CROSS DRAIN: CD-1 Station: 0

D = Diameter or Height OVERTOPPING EL. 21.00 NAVD

B = Span SHOULDER EL. 20.10 NAVD

N = Number of Barrels HW EL.

Q25 = 145.0 TW EL. 25 = 14.18 NAVD TW EL.

Q50 = 205.0 TW EL. 50 = 14.55 NAVD

Q100 = 265.0 TW EL. 100 = 14.93 NAVD FL. 10.27 So = -0.0020 FL. 10.35

NAVD L = 42 NAVD
Q500 = 404.0 TW EL. 500 = 15.80 NAVD

(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft navd) (fps) ($)

6' x 8' 145 1 6.0 8.0 18.1 0.63 3.78 0.2 0.18 2.17 4.08 3.83 4.08 -0.08 4.35 14.62 3.0

6' x 8' 205 1 6.0 8.0 25.6 0.78 4.68 0.2 0.36 2.73 4.37 4.20 4.37 -0.08 4.81 15.08 4.3

6' x 8' 265 1 6.0 8.0 33.1 0.92 5.52 0.2 0.61 3.24 4.62 4.58 4.62 -0.08 5.31 15.79 5.5

6' x 8' 404 1 6.0 8.0 50.5 1.27 7.62 0.2 1.41 4.29 5.15 5.45 5.45 -0.08 6.94 17.89 8.4

Note: This spreadsheet is set up for box culvert cross drains

NOTE (1):  Use standard charts to determine HW/D, such as Figure 8-4 FDOT General Reference Volume 2A, 1987.

SUMMARY & RECOMMENDATION:  (HW/D from HDS-5 Culvert Charts), 500 Year overtops so values not considered.

SIZE
HEADWATER COMPUTATION

COST COMMENTS
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Malabar Road Box Culvert Replacement

Culvert Hydraulic Analysis - South Flows (Pre vs Post)

PROJECT NO.: 0

PROJECT: Malabar Road Crossing at C-8 Canal PREPARED BY: ___________________________Josh Miller

SUBJECT: Cross Drain Hydraulics - Pre vs Post CHECKED BY:   ___________________________John Minton

Date: 10/26/2018

CROSS DRAIN: CD-1 Station: 0

Circular Pipe D = Diameter or Height OVERTOPPING EL. 21.00 NAVD

N = Number of Barrels SHOULDER EL. 20.10 NAVD

HW EL.

Q25 = 145 cfs TW EL. 25 = 14.18 NAVD

TW EL.

Q50 = 205 cfs TW EL. 50 = 14.55 NAVD

Q100 = 265 cfs TW EL. 100 = 14.93 NAVD

So -0.0020

Q500 = 404 cfs TW EL. 500 = 15.80 NAVD FL pre 10.27 NAVD L pre 42 FL.pre 10.35 NAVD

FL post 10.27 NAVD Lpost 42 Fl post 10.35 NAVD

Inc. L 0

(cfs) (ft) (ft navd) (ft navd) (fps) (ft navd) (ft navd) (fps) (ft)

6' x 8' 145 1 6.0 14.18 15.86 3.28 14.18 14.62 3.0 -1.24

6' x 8' 205 1 6.0 14.55 16.43 4.64 14.55 15.08 4.3 -1.35

6' x 8' 265 1 6.0 14.93 17.07 6.00 14.93 15.79 5.5 -1.28

6' x 8' 404 1 6.0 15.80 18.84 9.14 15.80 17.89 8.4 -0.95

SUMMARY & RECOMMENDATION: 
500 Year overtops so values not considered.

Twpre
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COMMENTS
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500 Year
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Permit No. 62395-1



Henry Dean. Executive Director 
John R. Wehie, Assistant Executwe (Director 

POST OFFICE BOX 1429 PALATKA, FLORIDA 321 78-1 429 
TELEPHONE 904-329-4500 SUNCOM 904-860-4500 

TOO 904-329-4450 TOO SIJNCOM 860-4450 

AIATER F40( (E 329-4125 9-4- 329-4315 (Adrnce) 329-4508 

IYLANAGEMENT SERI10E CENTERS 

OPERATIONS DISTRICT 
618 E So St-set 

Orlando, Roilds 32801 
7775 Beymeedows Wiy 
Sate 102 

PERMITTING: 
305 East O,fe 2133 N. Wkltham Roed 

407-897-4300 Jacksce,tte, Flotids 32256 Mebow'ie. Rorld. 32904 MeI,oune. Flodda 32935-8109 
TOO 407-897-5960 904-730-6270 407-984-4940 407-752-3100 

TOO 904-448-7900 TOO 407-722-5368 TOO 407-7524102 
October 28, 1999 

CITY OF PALM BAY 
ATTN: SUSAN HANN, P.E. 
120 MALABAR ROAD, SE 
PALM BAY, FLORIDA 32907 

Subject: Permit Number 40-009-62395-1 

Dear Sir/Madam: 

Enclosed is your general permit as authorized by the staff of the St. Johns River Water 
Management District on October 28, 1999. 

This permit is a legal document and should be kept with your other important documents. The 
attached MSSW/Stormwater As-Built Certification Form should be filled in and returned to the 
Palatka office within thirty days after the work is completed. By so doing, you will enable us to 
schedule a prompt inspection of the permitted activity. 

In addition to the MSSW/Stormwater AS-Built Certification Form, your permit also contains 
conditions, which require submittal of additional information. All information submitted as 
compliance to permit conditions must be submitted to the Palatka office address. 

Permit issuance does not relieve you from the responsibility of obtaining permits from any 
federal, state andlor local agencies asserting concurrent jurisdiction for this work. 

Please be advised that the District has not published a notice in the newspaper advising the 
public that it is issuing a permit for this proposed project. Publication, using the District form, 
notifies members of the public (third parties) of their rights to challenge the issuance of the 
general permit. If proper notice is give by publication, third parties have a 21 day time limit on 
the time they have to file a petition opposing the issuance of the permit. If you do not publish, a 
party's right to challenge the issuance of the general permit extends for an indefinite period of 
time. If you wish to have certainty that the period for filing such a challenge is closed, then you 
may publish, at your own expense, such a notice in a newspaper of general circulation. A copy 
of the form of the notice and a list of newspapers of general circulation is attached for your use. 

Dan Roach, CHAiRMAN Duane Ottenstroer, ThEASURER Otis Mason, SECRETARY William Kerr 
FERNANDINA BEACH SWRZERLAN[) ST. AUGUSTINE MELBOURNE BEACH Jeff K. Jennings William M. Segal Ometnas D. Long Clay Aibright Reid Hughes MAITLAND MAITLAND APOPKA EAST LAKE WEIR DAYTONABEACH 



In the event you sell your property, the permit will be transferred to the new owner, if we are 
notified by you within thirty days of the sale. Please assist us in this matter so as to maintain a 
valid permit for the new property owner. 

Thank you for your Cooperation and if this office can be of any further assistance to you please 
do not hesitate to contact us. 

Sincerely, 

\LOJYLL tJM Jt White, Senior Permit Data Technician 
FVermit Data Services Division Melbourne 

Enclosures: Permit with As-built Certification Form 
Notice of Rights 
List of Newspapers for Publication 

CC: District Files 

FRAZIER ENGINEERING, INC. 
ATI'N: JOHN FRAZIER 
1682 N. HARBOR CITY BOULEVARD 
MELBOURNE, FLORIDA 32935 



ST. JOHNS RIVER WATER MANAGEMENT DISTRICT 
Post Office Box 1429 

Palatka, Florida 32178-1429 

PERMIT NO.: 40-009-62395-1 DATE ISSUED: OCTOBER 28, 1999 

PROJECT NAME: MALABAR PEDESTRIAN BRIDGES C-8, C-9 AND C-b 

A PERMIT AUTHORIZING: 

CONSTRUCTION OF THREE 8-FEET WIDE PEDESTRAIN BRIDGES ADJACENT TO 
MALABAR ROAD. THE BRIDGES WILL CROSS MELBOURNE TILLMAN CANALS NUMBER 
8, 9, AND 10. 

LOCATION: 

Section 33 and 34, Township 28 South, Range 36 East 
Brevard County 

ISSUED TO: 

CITY OF PALM BAY 
ATTN: SUSAN HANN, P.E. 
120 MALABAR ROAD, SE 
PALM BAY, FLORIDA 32907 

Permittee agrees to hold and save the St. Johns River Water Management District and its 
successors harmless from any and all damages, claims, or liabilities which may arise from 
permit issuance. Said application, including all plans and specifications attached thereto, is by 
reference made a part hereof. 

This permit does not convey to permittee any property rights nor any rights or privileges other 
than those specified herein, nor relieve the permittee from complying with any law, regulation or 
requirement affecting the rights of other bodies or agencies. All structures and works installed 
by permittee hereunder shall remain the property of the permittee. 

This Permit may be revoked, modified or transferred at any time pursuant to the appropriate 
provisions of Chapter 373, Florida Statutes: 

PERMIT IS CONDITIONED UPON: 

See conditions on attached "Exhibit A", dated OCTOBER 28, 1999 

AUTHORIZED BY: St. Johns River Water Management District 

of eoyrce Management 

ERVIQE CENTER DIRECTOR - MELBOURNE) 
JOHN JUILIANNA 



"EXHIBtT A" 
CONDITIONS FOR ISSUANCE OF PERMIT NUMBER 40-009-62395-1 

CITY OF PALM BAY 

All activities shall be implemented as set forth in the plans, specifications and performance 
criteria as approved by this permit. Any deviation from the permitted activities and the 
conditions for undertaking that activity shall constitute a violation of this permit. 

2. This permit or a copy thereof, complete with all conditions, attachments, exhibits, and 
modifications, shall be kept at the work site of the permitted activity. The complete permit 
shall be available for review at the work site upon request by District staff. The permittee shall 
require the contractor to review the complete permit prior to commencement of the activity 
authorized by this permit. 

3. Activities approved by this permit shall be conducted in a manner, which do not cause 
violations of state water quality standards. 

4. Prior to and during construction, the permittee shall implement and maintain all erosion and 
sediment control measures (best management practices) required to retain sediment on-site 
and to prevent violations of state water quality standards. All practices must be in accordance 
with the guidelines and specifications in Chapter 6 of the Florida Land Development Manual: 
A Guide to Sound Land and Water Management (Florida Department of Environmental 
Regulation 1988), which are incorporated by reference, unless a project specific erosion and 
sediment control plan is approved as part of the permit, in which case the practices must be in 
accordance with the plan. If site specific conditions require additional measures during any 
phase of construction or operation to prevent erosion or control sediment, beyond those 
specif led in the erosion and sediment control plan, the permittee shall implement additional 
best management practices as necessary, in accordance with the specifications in Chapter 6 
of the Florida Land Development Manual: A Guide To Sound Land and Water Management 
(Florida Department of Environmental Regulation 1988). The permittee shall correct any 
erosion or shoaling that causes adverse impacts to the water resources. 

5. Stabilization measures shall be initiated for erosion and sediment control on disturbed areas 
as soon as practicable in portions of the site where construction activities have temporarily or 
permanently ceased, but in no case more than 7 days after the construction activity in that 
portion of the site has temporarily or permanently ceased. 

6. At least 48 hours prior to 'commencement of activity authorized by this permit, the permittee 
shall submit to the District a Construction Commencement Notice Form No. 40C-4.900(3) 
indicating the actual start date and the expected completion date. 

7. When the duration of construction will exceed one year, the permittee shall submit 
construction status reports to the District on an annual basis utilizing an annual Status Report 
Form No. 400-4.900(4). These forms shall be submitted during June of each year. 
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8. For those systems which will be operated or maintained by an entity which will require an 
easement or deed restriction in order to provide that entity with the authority necessary to 
operate or maintain the system, such easement or deed restriction, together with any other 
final operation or maintenance documents as are required by Subsections 7.1.1. through 7.1 .4 
of the Applicant's Handbook: Management and Storage of Surface Waters, must be 
submitted to the District for approval. Documents meeting the requirements set forth in these 
Subsections of the Applicants Handbook will be approved. Deed restrictions, easements and 
other operation and maintenance documents which require recordation either with the 
Secretary of State or the Clerk of the Circuit Court must be so recorded prior to lot or unit 
sales within the project served by the system, or upon completion of construction of the 
system, whichever occurs first. For those systems which are proposed to be maintained by 
county or municipal entities, final operation and maintenance documents must be received by 
the District when maintenance operation of the system is accepted by the local governmental 
entity. Failure to submit the appropriate final documents referenced in this paragraph will 
result in the permittee remaining liable for carrying out maintenance and operation of the 
permitted system. 

9. Each phase or independent portion of the permitted system must be completed in accordance 
with the permitted plans and permit conditions prior to the initiation of the permitted use of site 
infrastructure located within the area served by that portion or phase of the system. Each 
phase or independent portion of the system must be completed in accordance with the 
permitted plans and permit conditions prior to transfer of responsibility for operation and 
maintenance of that phase or portion of the system to a local government. 

10. Within 30 days after completion of construction of the permitted system, or independent 
portion of the system, the certification bya registered professional engineer or other 
appropriate individual as authorized by law, utilizing As-Built Certification Form 40C-1 .81(13) 
or 40C-1 .181 (1 4) supplied with this permit. When the completed system differs substantially 
from the permitted plans, any substantial deviations shall be noted and explained and two 
copies of as-built drawings submitted to the District. Submittal of the completed form shall 
serve to notify the District that the system is ready for inspection. Statement of completion 
and certification shall be based on the on-site observation of construction (conducted by the 
registered professional engineer, or other appropriate individual as authorized by law, or under 
his her :tct supervision) or review of as-built drawings for the purpose of determining if the 
work was completed in compliance with approved plans and specifications. As-built drawings 
shall be the permitted drawings revised to reflect any changes made during construction. 
Both the original and any revised specifications must be clearly shown. The plans must be 
clearly labeled as "as-built" or "record" drawing. All surveyed dimensions and elevations shall 
be certified by a registered surveyor. The following information, at a minimum, shall be 
certified on the as-built drawings: 

A. Dimensions and elevations of all discharge structures including all weirs, slots, gates, 
pumps, pipes, and oil and grease skimmers; 

B. Locations, dimensions, and elevations of all filter, exfiltation, or underdrain systems 
including cleanouts, pipes, connections to control structures, and points of discharge to 
the receiving waters; 
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C. Dimensions, elevations, contours, or cross-sections of all treatment storage areas 
sufficient to determine stage-storage relationships of the storage area and the permanent 
pool depth and volume below the control elevation for normally wet systems, when 
appropriate; 

D. Dimensions, elevations, contours, final grades, or cross-sections of the system to 
determine flow directors and conveyance of runoff to the treatment system; 

E. Dimensions, elevations, contours, final grades, or cross-sections of all conveyance 
systems utilized to convey off-site runoff around the system; 

F. Existing water elevations(s) and the date determined; and 

G. Elevation and location of benchmark(s) for the survey. 

11. The operation phase of this permit shall not become effective until the permittee has complied 
with the requirements of general condition no. 9 above, the District determines the system to 
be in compliance with the permitted plans, and the entity approved by the District in 
accordance with Subsections 7.1.1. through 7.1.4 of the Applicants Handbook: Management 
and Storage of Surface Waters, accepts responsibility for operation and maintenance of the 
system. The permit may not be transferred to such an approved operation and maintenance 
entity until the operation phase of the permit become effective. Following inspection and 
approval of the permitted system by the District, the permittee shall request transfer of the 
permit to the responsible approved operation and maintenance entity, if different from the 
permittee. Until the permit is transferred pursuant to Section 7.1 of the Applicants Handbook: 
Management and Storage of Surface Waters, the permittee shall be liable for compliance with 
the terms of the permit. 

12. Should any other regulatory agency require changes to the permitted system, the permittee 
shall provide written notification to the District of the changes prior to implementation so that a 
determination can be made whether a permit modification is required. 

13. This permit does not eliminate the necessity to obtain any required federal, state, local and 
special district authorizations prior to the start of any activity approved by this permit. This 
permit does not convey to the permittee or create in the permittee any property right, or any 
interest in real property, nor does it authorize any entrance upon or activities on property 
which is not owned or controlled by the permittee, or convey any rights or privileges other than 
those specified in the permit and Chapter 40C-4 or Chapter 40C-40, FA.C. 

14. The permittee shall hold and save the District harmless from any and all damages, claims, or 
liabilities which may arise by reason of the activities authorized by the permit or any use of the 
permitted system. 
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15. Any delineation of the extent of a wetland or other surface water submitted as part of the 
permit application, including plans or other supporting documentation, shall not be considered 
specifically approved unless a specific condition of this permit or a formal determination under 
Section 373.421(2), F.S., provides otherwise. 

16. The permittee shall notify the District in writing within 30 days of any sale, conveyance, or 
other transfer or ownership or control of the permitted system or the real property at which the 
permitted system is located. All transfers of ownership or transfers of a permit are subject to 
the requirements of Section 40-1.612, F.A.C. The permittee transferring the permit shall 
remain liable for any corrective actions that may be required as a result of any permit 
violations prior to the sale conveyance or other transfer. 

17. Upon reasonable notice to the permittee, District authorized staff with proper identification 
shall have permission to enter, inspect, sample and test the system to insure conformity with 
the plans and specifications approved by the permit. 

18. If historical or archeological artifacts are discovered at any time on the project site, the 
permittee shall immediately notify the District. 

19. The permittee shall immediately notify the District in writing of any previously submitted 
information that is later discovered to be inaccurate. 

. 

20. This permit for construction will expire five years from the date of issuance. 

21. The proposed surface water management system must be constructed and operated in 
accordance with the plans received by the District on October 13, 1999. 



NOTICE OF RIGHTS 

A person whose substantial interests are or may be determined has the right to request an 
administrative hearing by filing a written petition with the St. Johns River Water Management District 
(District), or may choose to pursue mediation as an alternative remedy under Sections 120.569 and 
120.573, Florida Statutes, before the deadline for filing a petition. Choosing mediation will not 
adverselyaffect the rights to a hearing if mediation does not result in-a settlement. The procedures for 
pursuing mediation are set forth in Sections 120.569 and 120.57, Florida Statutes, and Rules 28- 
106.111 and 28-106.401-.405, Elorida Administrative Code. Pursuant to Chapter 28-106 and Rule 
40C-1.1007, Florida Administrative Code, the petition must be filed at the office of the District Clerk at 
District Headquarters, P. 0. Box 1429 Palatka, Florida 32178-1429 (4049 Reid St., Palatka, FL 32177) 
within twenty-six (26) days of the District depositing notice of District decision in the mail (for those 
persons to whom the District mails actual notice) or within twenty-one (21) days of newspaper 
publication of the notice of District decision (for those persons to whom the District does not mail 
actua notibe). A petition must comply with Chapter 28-106, Florida Administrative Code. 

2. If the Governing Board takes action which substantially differs from the notice of District decision ,a 
person whose substantial interests are or may be determined has the right to request an administrative 
hearing or may choose to pursue mediation as an alternative remedy as described above. Pursuant to 
District Rule 40C-1 .1007, Florida Administrative Code, the petition must be filed at the office of the 
District Clerk at the address described above, within twenty-six (26) days of the District depositing 
notice of final District decision in the mail (for those persons to whom the District mails actual notice) or 
within twenty-one (21) days of newspaper publication of the notice of its final agency action (for those 
persons to whom the District does not mail actual notice). Such a petition must comply with Rule 
Chapter 28-1 06, Florida Administrative Code. 

3. A substantially interested person has the right to a formal administrative hearing pursuant to Sections 
120.569 and 120.57(1), Florida Statutes, where there is a dispute between the District and the party 
regarding an issue of material fact. A petition for formal hearing must comply with the requirements set 
forth in Rule 28-106.201, Florida Administrative Code. 

4. A substantially interested person has the right tO an informal hearing pursuant to Sections 120.569 and 
120.57(2), Florida Statutes, where no material facts are in dispute. A petition for an informal hearing 
must comply with the requirements set forth in Rule 28-106.301, Florida Administrative Code. 

5. A petition for an administrative hearing is deemed filed upon delivery of the petition to the District Clerk 
at the District Headquarters in Palatka, Florida. 

6. Failure to file a petition for an administrative hearing, within the requisite time frame shall constitute a 
waiverof the right to an administrative hearing (Section 28-106.111, Florida Administrative Code). 

7. The right to an administrative hearing and the relevant procedures to be followed are governed by 
Chapter 120, Florida Statutes, and Chapter 28-1 06, Florida Administrative Code, and Section 40C- 
1.1007, Florida Administrative Code. 

8. An applicant with a legal or equitable interest in real property who believes that a District permitting 
action is unreasonable or will unfairly burden the use of his property, has the right to, within 30 days of 
receipt of notice of the District's written decision regarding a permit application, apply for a special 
master proceeding under Section 70.51, Florida Statutes, by filing a written request for relief at the 
office of the District Clerk located at District headquarters, P. 0. Box 1429, Palatka, FL 32178-1429 
(4049 Reid St., Palatka, FL 32177). A request for relief must contain the information listed in 
Subsection 70.51 (6), Florida Statutes. 

9. A timely filed request for relief under Section 70.51, Florida Statutes, tolls the time to request an 
administrative hearing under paragraph no. 1 or 2 above (Paragraph 70.51(1 0)(b), Florida. Statutes). 
However, the filing of a request for an administrative hearing under paragraph no. 1 or 2 above waives 
the right to a special master proceeding (Subsection 70.51 (1 0)(b), Florida Statutes). 
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10. Failure to file a request for relief within the requisite time frame shall constitute a waiver of the right to a 
speciaI master proceeding (Subsection 70.51(3), Florida Statutes). 

11. Any substantially affected person who claims that final action of the District constitutes an 
unconstitutional taking of property without just compensation may seek review of the action in circuit 
court pursuant to Section 373.617, Florida Statutes, and the Florida Rules of Civil Procedures, by filing 
an action in circuit court within 90 days of rendering of the final District action, (Section 373.61 7, 
Florida Statutes). 

12. Pursuant to Section 120.68, Florida Statutes, a person who is adversely affected by final District action 
may seek review of the action in the District Court of Appeal by filing a notice of appeal pursuant to the 
Florida Rules of Appellate Procedure within 30 days of the rendering of the final District action. 

13. A party to the proceeding before the District who claims that a District order is inconsistent with the 
provisions and purposes of Chapter 373, Florida Statutes, may seek review of the order pursuant to 
Section 373.114, Florida Statutes, by the Florida Land and Water Adjudicatory Commission, by filing a 
request for review with the Commission and serving a copy on the Department of Environmental 
Protection and any person named in the order within 20 days of adoption of a rule or the rendering of 
the District order. 

14. For appeals to the District Courts of Appeal, a District action is considered rendered after it is signed 
on behalf of the District, and is filed by the District Clerk 

15. Failure to observe the relevant time frames for filing a petition for judicial review described in 
paragraphs #11 and #12, or for Commission review as described in paragraph #13, will result in waiver 
of that right to review 

CERTIFICATE OF SERVICE 

I hereby certify that copy of the foregoing notice of rights has been sent by U.S. Mail to: 

CITY OF PALM BAY 
ATTN: SUSAN HANN, P.E. 
120 MALABAR ROAD, SE 
PALM BAY, FLORIDA 32907 

at 4:00 p.m. this October 28, 1999 

taServi ces 
oria Jean Lewis, Director, 

St. Johns River Water Management District 
Post Office Box 1429 
Palatka, FL 321 78-1429 
(904) 329-4500 

Permit 40-009-62395-1 
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4. NQTE3 
I AIT94TION IS DICTED TO THE PACT THAT THESE PLANS MAY HAVE SES'L 

_DUCEc' IN sim SY EPROuCTIOIL THIS 1IJST SE CONSIDED U4 
OTAIN SCALED DATA 

2. C TRACTOR TO SAW CUT EXle(TI pAv54T TO A HEAT EDGE IN ALL 
4AS (LINE rrc INTO EXISTING PAV515T 11117W PROPOSED PAvel94T. 

3. ER TO THE SOILS PORT FOR LOCATION CF IPISUITASLE MATEAL9 
GEOTECI-INICAL DATA DATED .IJ l, P5% TAINEP 1 11141 VEAL 
EINEE SER4CES, SW SREVA Av111E, ROcKLEDGE, R. 32586 
(4e13$-ØeØ6. 1A4SUITAOLE MATERIALS SMALL SE 1OVEP AND PROM.Y/ 
LEGALLY DISPOSED CF 1 C STRIJCTION AA6 41140 SAaILLED WITH 
SUITAISLE MATERIALS. 

4. 114LE58 OTHERIJISE NOTED, THE CONTRACTOR SHALL FILL 21140 GRAPE ALL 
SLOPES TO A MW411111 CC EIGHT (8) FEET HORIZONTAL TO ONE (I) FOOT 
VERTICAL (SI). 

S. THE CONTRACTOR IS f(2JIREO TO PEORI1 11118 URI IN ACC411'CE WITH 
THE JlMENTS CC THE V4RIOIIS PERIIITS. TI- CONTRACTOR SMALL 
OSTAIN ALL QJID PERTII'TS SO C 1B4C CONSTRIJCT1 

ALL CQ4STRIICTION 4110 SITE PRACTIS SMALL SE IN ACCOROA114CE 111TH 

THE LATEST ADOPTED R.ILES AND OROKA114CES CF THE CITY CF PAUl SAY 
FOOT. P5W STANDARO SPECIFICATIONS FOR ROAD AND SRIC'GE 
CQ'ISTRIJCTION AND 1554 DO.T. ROADWAT' AND TRAC 0SI'1 
STAJ4DAROS. THE CONTRACTOR SHALL OSTAIN ALL CIJID 
PERIIITS 5EC CO1'rIS'ICSIG CONSTRICTION. 

8. ALL PEOI4.AL PROPERTY U11THIN RIGHT-CC.IIUAYS OR EASEMENTS SMALL SE 
LOCATED s'r THE PROPERrr OIIJIER OR IT SMALL SE MED DY THE 

CONTRACTOR AS P4ECESEART TO CONSTRIOT THE PROJECT IN ACCOROA11'IOE 
WITH THE l°t.411*. THE COI'ITRACTOR SMALL GIVE THESE PROPERTY OWE 
1U UEa(8 NOTICE PRIOR TO CLEAR8 AND GR8JIG OPERATIOI'IS. SE! 
PROJECT SPECIFICATIONS. 

'I. CONTRACTOR IS RE 4515LE FOR RESTORATION CF ANY EXiSTING 
PAVEMENT. S EUL4LKS, CIJNG AND DRAK4AE SYSTEMS D211144ED 
pt CCNSTRIJCTSOI'& CONTRACTOR SMALL VIDEO EXISTING CONDITIONS 
21140 RESTORE PRIVATE PRTY TO EJAL OR SETTER COI40ITIOI 

S DRIVEIIJAYS TO PRIVATE RESIDE)'CE$, JSINE86ES AND ALL PJSLIC STREET 
COI44EC'TIONS SHALL REP'tAIN OPEN EXCEPT FOR PERIODS ASSOCIATED WITH 

CRITiCAL POINTS CF CONSTRICTION. t ALL STATICI411'G IS I'1 THE 511. SURVEY 1PILESS OT11ER1ISE NOTED. 

0. ANY P.LIC LAND COR'IERS WITHIN ThE LIMITS OP COI1STRIJCTICF4 ARE TO SE 
PROTECTED. IF ANY CORI'IER MOI'IJIENT IS IN DANGER CF SEIPG DESTROYED 
OR DISTUED. ThE CONTRACTOR SMALL NOTIFY THE PROJECT E4GW4EER 21140 THE 

CO.J'ITY'S EI'IG114SERING DEPARTMENT WITHOIJT DELAY Sr TELEPHONE. 
ANY LAND CORI4ER MC*UIEI4T WITHIN THE LIMITS CF CONSTRiCTION IS TO 
SE PROTECTED OR REREED. IF A CORI'4ER rlQ.&JIENT IS P4 DANGER CF 
SEIIIG DESTROYED, THE CONTRACTORS SURVEYOR SMALL FROPER.X 
RE$E4CE THE EXISTIPIG CORI4ER MON1IENT. IF THE CORI4ER MCPUIENT 
IS DESTROYED. THE CONTRACTORS SURVEYOR SHALL RESTORE THE 

I'ICP&IIENT TO THE ORIGF4AL RENCED CORI4ER LOCATION. 

II. AiPY MAINTE'4ANCE CF TRAIC OPERATIONS SMALL COI'FORI'l TO THE LATEST 
EDITIOI9.CF THE IULTCC 
COST SMALL SE INCLUDED IN THE U'IIT PRICES CF 510 ITEMS 48 SI.ICU'4 IS 
THESE PLANS. 
MOT PLANS SHALL SE APPROVED Si' THE CITY PRIOR TO THE START OF 
CONSTRIJCTID'& 

. THE CONTRACTOR IS RESPOI4SISI.E FOR CHECKOG 0 J'46IOIS 41140 SITE 
COIGITiOI'16 AND REPOIET ANY DISCREPANCIES TO THE ENGINEER PRiOR TO 

OR CC,'1TIP4JATION CF ON-GOING COI4STRIJCTIOI'I 

13. THE CONTRACTOR IS REPIPOI4SISI..E FOR OSTAINING THE LATEST REVISED 
AND AFPROVED DOCIJiE4TS FROM THE CITY. AND AN' (2.ESTICPIS 
OR DESIGH DIGCREPA114:IE$ SHALL SE SiGHT TO THE ATTENTION OF THE 

INEUR PRIOR TO CQI't1EI'CEIE4T CF 

PLAN 
ELOPE PAVEMENT 

CENEAL NOTES 
UTILITIES 

A. TUE UTILITY III.IFORIATION SMOILJ'1 ON THESE DRAILIIPIGS CONCERI4ING 
TYPE AND LOCATION OF UTILITIES IS EASED ON AVAILABLE RECOROS 41140 
FIELD MAR(INGS PROVIDED BY THE UTILITY OUI4ER AND IS NOT 
13UAR.ANTEED TO SE ALL INCLUSIVE, 

S. THE CONTRACTOR IS SOLELY RESPONSISI.,E FOR LOCATSIG ALL UTILITIES 
OR TO C04$TRIICTION (O'VERI.IEAD AND I.JVER-GD4D). 

DISCREPANCIES SETILEEP4 EXISTING CONDITIONS AND PLAN CONDITIONS 
SMALL SE BROUGHT TO THE ATTENTION OF THE EI4GIHEER IFIMEDIATELY. 

C. TO SE ACCURATE OR ALL IPICLUSIVE. THE CONTRACTOR IS RESPOI4SISLE 
FOR MAKING HIS CP,1114 DETERII!NATION AS TO THE TYPE 41140 LOCATION CF 
UTILITIES 45 MAY SE NECESSARY 'TO AVOID DAMAGE THERETO. 
COOROINATION OF UTILITY RELOCATION WILL SE THE CONTRACTORS 
RESPCP'LSISILITY. UTILITIES ARE TO SE 4DJJSTEO OR RELOCATED 5Y THE 
UTILITY COMPANIES II4LESS OTHERILUSE NOTED. SEE PLANS. 

D. li-IE CONTRACTOR SMALL NOTIFY ALL UTILITY OLNERS 46 HOIJRS PRIOR 
TO COIlIBIOBIENT OF THE 11IDRIC. PRIOR TO EXCAVATION THE 
CONTRACTOR SMALL COMPLY 113TH THE 114DEROROi'10 FACILITY 
PAIIAGE AND PREVENTION SAFETY ACT PER CHAPTER 86 CF P..ORIDA LAW 
AND SMALL COMPLY 113TH FLORIDA STATUTE S338$ REGAROING 
NOTIFICATION OP EXiSTING c3AS 41140 OIL PIPELINE COMPANY OIAJ4E 
PRIOR TO ANY EXCAVATION THE CONTRACTOR SMALL NOTIFY $IJ4SMINE 
STATE ONE CALL CENTER UTILITY NOTIFICATION CENTER AT 800-432-4110' 

E. CONTRACTOR SMALL COOROINATE WITH UTILITY OIIII4ERS FOR HOLD lUG 
OF ANY UTILITY POLE. THE COST OF POLE HOLDING 14 UTILITY 
EASETe4TS AND PRIVATE PROPER WILL SE lIOLLIDED IN 
CLEARING 41140 GRIJDBIIIG. UTILITY OIINE ARE RESPOIISISLE 
FOR COSTS FOR HOLDIPG UTILITY POLES WITHIN P.BLIC RIGHT CF WAYS. 

F. UTILITY CCrIPAM1ES 
SELLS0.JTH TELECCU'E1.J4ICATIOIS 

112 FLORIDA AVE*IE 
COCOA. FLORIDA 32S22 
401-650.2018 
CONTACT: RICH MORALES 

CITY GAS COMPANY CF FLORIDA 
4180 U.S. HIGMJJAY I, 80.11TH 
RO04.EDGE. FLORIDA 32553-S305 
401-636-4844 
CONTACT JELD PIEROE 

FLORIDA P0.L.ER i LIGHT COMPANY 
1501 ELLIS ROAD 
MELBQJR. P.OWA 32504 
481-126-4523 
CONTACT: TOSY MAROOTTE 

TIME WARIER CABLE 
120 IIAG11IOLIA STREET 
F'IELS0. FLORIDA 32536 
401 -284-8441 
CONTACT RICI-IARO ERIEL 

CITY CF PALM SAY UTILITIES 
1105 TJTI1AN SLID. HE. 
PALM SAY. FL 32509 
401-552.3411 
CONTACT ROS BOLTON 

THE IPIFORIIATIOI4 51.101114 ON THESE DRAIUNPGS CCI9CERIIIPIG TYPE 
AND LOCATION CF UTILITIES IS EASED ON AVAILABLE REC5 
AND IS NOT JAR4NTEED TO SE ACCURATE OR ALL INCLUSIVE, 
THE CONTRACTOR 15 RESPONSIBLE FOR MAKING HIS OlIN DETERIDIATICN 
AS TO THE TYPE AND LOCATION CF UTILITIES AS MAY SE NECESSARY 
TO AVOID DAMAGE. THERETO. COOROINATION CF UTILITY RELOCATION 
WILL SE THE CONTRACTORS RESPONSIBILITY. 

CAUTION THERE MAY BE OTHER UTILITY CUJINERS WITHIN THE PROJECT 
AREA UNICH ARE NOT LISTED ABOVE. 

PIO1.DED 
JOINT 
MATERIAL 
AND SEALER 

SECTION 

SLOPE PAVEMENT 

8'I2x OFrE 
lAir. MN 

FlIt.' FabrIc 

gea11. 24 

(C.'t.'ed At Daw,) 

P51 

ET4IL - SLOPE PAVEMENT 
SCALE V4' .1 

I. THE FILTER FABRIC SHALL SE TrPE D-6 P4 AC.COROANCE 113TH IPlCrE)( 

199 CF OT ROADWAY 'TRAIC DESIGN STANDARO. 

S. SPECIFICATNS 
I CONSTRiCTION, FLORIDA DEPARTMENT OP TRANSPORTATION STANDARO 

SPECIF1CAT104S FOR ROAD AND SRIDGE CONSTRiCTION. (1551 EDITION) 
41140 SUPPLEMENTS THERETO. 

2. DESIGN 
A) AASI4TO STANDARO SPECIFICATIONS ICR HIGIAIIAY BRIDGES. 

1952 INCLUDING ALL INTERIMS. 
5) FLORIDA DEPARThB4T CF TPAISPORTATION - STRiCTURES DESIGN 

ICE, STANDA DRAWINGS, 594 5'IGLISM EDITION. 
C) FLORDA DEPARTMENT OF TR4114SPORTATIOI1 5TRIJCTLS DESIGN 

GUIDELIPES. JULY I, 1551. 

C. DESIGN LO4ING5 
I DEAD LOADS 

A) IP4IT Ij.EIGHT CF REIIIFOROEP CC14CRETEU ISO POF 
2. LIVE LOAPIN 

4)85 PSF 
3. U11I40 LOADS 

A) BASIC WIND: IN ACCOROANCE 113TH 4.ASHTO 
4. THERIAL FOROES 

A) SEASONAL VARIATION FOR DESIGN, 
TEMP. RISE .25 
TEMP. FALL -2SF 
NORT1AL TEIIPERATURE 10F 

5) THERIAL COERICIENT 0000009 PER DEGREE F 

(BASED 04 FLORIDA LIP-IEROCK A4GATE) 
. MATERIALS 
I CONCRETE 

A) PROPERTIES 
(I) CLASS III 

RELEASE STIGTH (F'CI) 3500 PSI MIN. 
28 DAY ST4G'TH (PC) 6000 PSI 

(II) CLASS II (CIP) - SUESTRICTURE CONCRETE AT 940 BENT 
FO 3400 PSI 

(III) CLASS I (dPI - RETAINING WALL, 
FC 3400 PSI 

REII-FOROIUG STEEL, 
A) PRESTRESSING RANDS ' PRECAST SHALL 

BE 210 KSI LOLl RELAXATI0 1,2' DIAMETER STRANDS 113TH NOMINAL 
STEEL ..REA EOLAL TO 0.193 sa ii. 

5) STANDARO REP4FOPCEI'IENT SI-tALL SE A5'TT'I 4618, GRADE 60 DBCRIED 
C) ALL 01194510* PERTAINING TO THE LOCATION OF REIPIFOROIIIG, 

ARE TO THE CENTERI.INE CF BAR EXCEPT 1111-IERE THE CLEAR 
DFIIE45:04 IS SMCIlLJ4 TO FACE CF COICRETE. 

0) REIPFOROEIIENT DETAIL DIMEIISIOI4S ARE OUT TO CUT OF BARS. 
El EF. DENOTES 'EACH PACE'. 

HF. DENOTES NEAR FACE' 
41140 FP. DENOTES IAR FACE'. 

F) C2.ICRETE COVER 
PRESTRESSED I I,T MIN. 
CAST-tI-PLACE 3' IIIN. 

13) PROVIDE 3/4' ClIArFERS ON ALL EXPOSED EDGES EXCEPT 
AS OTWERII.IISE NOTED. 

NEOPRENE 
NEOPRENE RiBBER FOR BEARING PADS SHALL CONSIST OP GRAPE 60 
HARONESS MATERIAL. 

E. 5IGN 11ETl-4O 
I STRENGTH DESIGN METHOD (LOAD FACTOR DESIGN) ALL ELEMENTS 

EXCEPT PRESTRESSED BEAMS. 
2. PRESTRESSED BEAMS . DESIGNED USII-G SERVICE LOAD AND 

CHECKED FOR ULTIMATE CAPACITY. 
F. P4TUN 

I ALL ELEVATIONS ER TO I-GYP 1925 DATUZI, U.ON. 
. 4NC1-4O SOLTS 

I. A11ICI-1OR BOLTS 54-tALL SE IN ACCOROA110E LIIITI.I ASTPI A301. 
2. ANCHOR BOLTS. hiTS AND WASHERS SMALL SE IN I-lOT DIP 

GAL VANID IN ACCANCE Wl'TI-1 ASThI Al83. 

1-4. PILE RIyINC NOTE 
ALL PILES ARE 14 PRECAST PRESTRESSED SaiARE 
CONCRETE PILES. 

2. DRIVE PILES TO 23T0* EACH, 

J. NICELL4NEQUS 
I. CONTRACTOR SI-tALL SOD ALL DISTI.JREEP AREAS. 

K SIP ITEMS NOTES 
(I) PAYMENT FOR PICIDB4TAL TB-IS NOT SPECIFICALLY COVERED P4 THE 

INDIVIDUAL BID rTEIIS SHALL SE INCLUDED N THE CONTRACT PRICES 
FOR BID ITEMS. 

(2)PAYMENT FOR BEARING PADS AND PLATES SMALL SE INCLUDED 14 

THE CONTRACT PRICE FOR THE SEAM. 
(3,)* REFER TO il-S SOILS REPORT. 

(4)COST OF RETAINRG WALL REIPPOROIIG STEEL. FACE TEXTURE. 11141544 

4 JOINT SEAL TO BE II..UDED IN -400-I-Il. 

L. Sl-40P D4aJIN5 
SHOP DRAWINGS ARE REOUIIRED 1ñ 

II 
I. PRECAST PQ.S1E T-BEA11I 
2. PRECAST PILIG 
3. ALItIIlJJ'I 4-IA11ORAIL 

4. COMPOSITE NEOPRENE SEARING PADS 

SUMMARY OF SRIDGE PAY ITEMS 

1191 
I'U'IBER 

ITEM JIlT 
SRIDGE 

OVER 

CAMAL 

NO.5 

BRIDGE 

OVER 

CANAL 

NO.9 

DRIDGE 

OVER 

CANAL 

NO.10 

101-I NO5lLlATION L.S. I I I 

104-Il 
FLOATNG TURSIPITY 
SAER LF. ISO 120 200 

120-I REGULAR EXCAVATION Ci'. 20 20 50 

400-I-Il CLASS I COICRETE 
RETAIlING WALLS (4) Ci'. a s 

400-2.8 
CLASS II CONCRETE 
(SUS&TRIJCTURE) C.Y. 84 '1.46 9)3 

400-14-1 
COIPOSITE NEOPROIE 
SEARING PADS EA. 4 6 S 

413-I-S 
REINFOROING STEEL 
(SUS8TRIiC'T) LBS 900 1180 400 

450-I 
PRECAST DOUBLE TEE 
SE.AUI (34 HIGH) (2) L?. 60 80 188 

459-112.2 
14- S0.IARE PRESTRESSED 
C01CRETE PILIP'IG LF. ISO 204 308 

515-12 ALAAIII8SI HANDRAIL LF. 80 100 180 

924-2-I r ST. 121 281 
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February 26, 2019

Lisa Morrell
City of Palm Bay
120 Malabar Rd SE #1
Palm Bay, FL 32907-3009 

SUBJECT: General Permit Number: 156684-1

Dear Ms. Morrell:

The District has received your notice to use a general permit. Based on the submitted information, 
the proposed activity qualifies for a General Environmental Resource Permit pursuant to section 
62-330.447, Florida Administrative Code, provided it is constructed and operated in accordance 
with that general permit and the general and special conditions set forth in section 62-330.447, 
Florida Administrative Code (attached).
  
Please be advised that the St. Johns River Water Management District will not publish a notice in 
the newspaper advising the public that it has determined your project qualifies for this general 
permit. Newspaper publication, using the District’s notice form, notifies members of the public of 
their right to challenge the use of the general permit.  If proper notice is given by newspaper 
publication, then there is a 21-day time limit for someone to file a petition for an administrative 
hearing to challenge the use of the permit.  To close the point of entry for filing a petition, you may 
publish (at your own expense) a one-time notice of the District’s decision in a newspaper of 
general circulation within the affected area as defined in Section 50.11 of the Florida Statutes. If 
you do not publish a newspaper notice to close the point of entry, the time to challenge your use of 
the permit will not expire and someone could file a petition even after your project is constructed.

A copy of the notice form and a partial list of newspapers of general circulation are attached for 
your convenience.  However, you are not limited to those listed newspapers. If you choose to 
close the point of entry and the notice is published, the newspaper will return to you an affidavit of 
publication. In that event, it is important that you either submit a scanned copy of the affidavit by 
emailing it to compliancesupport@sjrwmd.com (preferred method) or send a copy of the original 
affidavit to:

    Margaret Daniels, Office Director
    Office of Business and Administrative Services
  4049 Reid Street
  Palatka, FL   32177

mailto:compliancesupport@sjrwmd.com


A copy of your application was transmitted to the U.S. Army Corps of Engineers for review.  This 
authorization to use a general environmental resource permit does not obviate the need for 
obtaining all necessary permits or approval from other agencies.

Sincerely,

  Michelle Reiber, Bureau Chief
  Regulatory Services

Enclosures: Notice of Rights
                    List of Newspapers for Publication

cc: District Permit File
      Consultant: David A Bennett
                         Consor Engineers, LLC
                         1511 E State Road 434 Ste 1001
                         Winter Springs, FL 32708-5643



ST. JOHNS RIVER WATER MANAGEMENT DISTRICT
GENERAL ENVIRONMENTAL RESOURCE PERMIT

PERMIT NO: 156684-1        DATE ISSUED: February 26, 2019
PROJECT NAME: Palm Bay Safe Routes to School - Jupiter Elementary

A PERMIT AUTHORIZING:
Use of the General Permit for Florida Department of Transportation, Counties, and Municipalities 
for minor Activities within Existing Rights-of-Way or Easements for new sidewalks to be 
constructed as per plans received by the District on February 11, 2019.

LOCATION:
Section(s): 2, 3

2
Township(s): 28S

29S
Range(s): 36E

36E
  Brevard County

Receiving Water Body:
Name Class

Indian River Lagoon III Marine, IW

ISSUED TO: 
City of Palm Bay
120 Malabar Rd SE #1
Palm Bay, FL 32907-3009 

The District received your notice to use a General Environmental Resource Permit pursuant to 
Chapter 62-330, Florida Administrative Code (F.A.C.) on October 7, 2014.

Based on the forms, design plans, and other documents submitted with your notice, it appears that 
the project meets the requirements for a General Environmental Resource Permit.  Any activities 
performed under a General Environmental Resource Permit are subject to the general conditions 
and special conditions specified in rules 62-330.405 and 62-330.447, F.A.C. respectively 
(attached).  Any deviations from these conditions may subject you to enforcement action and 
possible penalties.

Please be advised that the General Environmental Resource Permit expires 5 years from the 
date on which the notice of intent to use a General Environmental Resource Permit was received 
by the District.

A copy of your notice also has been sent to the U.S. Army Corps of Engineers (USACOE) for 
review.  The USACOE may require a separate permit.  Failure to obtain this authorization prior to 
construction could subject you to enforcement action and possible penalties.

AUTHORIZED BY: St. Johns River Water Management District
Division of Regulatory Services

By:    
     ______________________________               
     Fariborz Zanganeh                          
     Supervising Professional Engineer                         



"EXHIBIT A"
CONDITIONS FOR ISSUANCE OF PERMIT NUMBER 156684-1

Palm Bay Safe Routes to School - Jupiter Elementary
DATED: February 26, 2019

1. The general permit is valid only for the specific activity indicated. Any deviation from the 
specified activity and the conditions for undertaking that activity shall constitute a violation 
of the permit and may subject the permittee to enforcement action and revocation of the 
permit under Chapter 373, F.S.

2. The general permit does not eliminate the necessity to obtain any required federal, state, 
local and special district authorizations prior to the start of any construction, alteration, 
operation, maintenance, removal or abandonment authorized by this permit; and it does 
not authorize any violation of any other applicable federal, state, local, or special district 
laws (including, but not limited to, those governing the “take” of listed species).

3. The general permit does not convey to the permittee or create in the permittee any 
property right, or any interest in real property, nor does it authorize any entrance upon or 
activities on property which is not owned or controlled by the permittee, or convey any 
rights or privileges other than those specified in the general permit.

4. The general permit does not relieve the permittee from liability and penalties when the 
permitted activity causes harm or injury to: human health or welfare; animal, plant or 
aquatic life; or property. It does not allow the permittee to cause pollution that violates state 
water quality standards.

5. Section 253.77, F.S., provides that a person may not commence any excavation, 
construction, or other activity involving the use of state-owned or other lands of the state, 
the title to which is vested in the Board of Trustees of the Internal Improvement Trust Fund 
without obtaining the required consent, lease, easement, or other form of authorization 
authorizing the proposed use. Therefore, the permittee is responsible for obtaining any 
necessary authorizations from the Board of Trustees prior to commencing activity on state-
owned lands.

6. The authorization to conduct activities under a general permit may be modified, suspended 
or revoked in accordance with Chapter 120, F.S., and Section 373.429, F.S.

7. The general permit is not transferable to a third party. To be used by a different permittee, 
a new notice to use a general permit must be submitted in accordance with Rule 62-
330.402, F.A.C. Activities constructed in accordance with the terms and conditions of a 
general permit are automatically authorized to be operated and maintained by the 
permittee and subsequent owners in accordance with subsection 62-330.340(1), F.A.C. 
Any person holding the general permit, persons working under the general permit, and 
owners of land while work is conducted under the general permit shall remain liable for any 
corrective actions that may be required as a result of any permit violations prior to sale, 
conveyance, or other transfer of ownership or control of the permitted project, activity, or 
the real property at which the permitted project or activity is located.

8. Upon reasonable notice to the permittee, Agency staff with proper identification shall have 
permission to enter, inspect, sample and test the permitted system to ensure conformity 
with the plans and specifications approved by the general permit.

9. The permittee shall maintain any permitted project or activity in accordance with the plans 
submitted to the Agency and authorized in the general permit.



10. A permittee's right to conduct a specific activity under the general permit is authorized for a 
duration of five years.

11. Activities shall be conducted in a manner that does not cause or contribute to violations of 
state water quality standards. Performance-based erosion and sediment control best 
management practices shall be implemented and maintained immediately prior to, during, 
and after construction as needed to stabilize all disturbed areas, including other measures 
specified in the permit to prevent adverse impacts to the water resources and adjacent 
lands. Erosion and sediment control measures shall be installed and maintained in 
accordance with the State of Florida Erosion and Sediment Control Designer and Reviewer 
Manual (Florida Department of Environmental Protection and Florida Department of 
Transportation June 2007), available at 
https://www.flrules.org/Gateway/reference.asp?No=Ref-04227, and the Florida Stormwater 
Erosion and Sedimentation Control Inspector’s Manual (Florida Department of 
Environmental Protection, Nonpoint Source Management Section, Tallahassee, Florida, 
July 2008), available at 
http://publicfiles.dep.state.fl.us/DEAR/Stormwater_Training_Docs/erosion-inspectors-
manual.pdf.

12. Unless otherwise specified in the general permit, temporary vehicular access within 
wetlands during construction shall be performed using vehicles generating minimum 
ground pressure to minimize rutting and other environmental impacts. Within forested 
wetlands, the permittee shall choose alignments that minimize the destruction of mature 
wetland trees to the greatest extent practicable. When needed to prevent rutting or soil 
compaction, access vehicles shall be operated on wooden, composite, metal, or other non-
earthen construction mats. In all cases, access in wetlands shall comply with the following:

a. Access within forested wetlands shall not include the cutting or clearing of any 
native wetland tree having a diameter 4 inches or greater at breast height;

b. The maximum width of the construction access area shall be limited to 15 feet;
c. All mats shall be removed as soon as practicable after equipment has completed 

passage through, or work has been completed, at any location along the alignment 
of the project, but in no case longer than seven days after equipment has 
completed work or passage through that location; and

d. Areas disturbed for access shall be restored to natural grades immediately after the 
maintenance or repair is completed.

13. Barges or other work vessels used to conduct in-water activities shall be operated in a 
manner that prevents unauthorized dredging, water quality violations, and damage to 
submerged aquatic communities.

14. The construction, alteration, or use of the authorized project shall not adversely impede 
navigation or create a navigational hazard in the water body.

15. Except where specifically authorized in the general permit, activities must not:

a. Impound or obstruct existing water flow, cause adverse impacts to existing surface 
water storage and conveyance capabilities, or otherwise cause adverse water 
quantity or flooding impacts to receiving water and adjacent lands; or

b. Cause an adverse impact to the maintenance of surface or ground water levels or 
surface water flows established pursuant to Section 373.042, F.S., or a Works of 
the District established pursuant to Section 373.086, F.S.

16. If prehistoric or historic artifacts, such as pottery or ceramics, projectile points, stone tools, 
dugout canoes, metal implements, historic building materials, or any other physical remains 

https://www.flrules.org/Gateway/reference.asp?No=Ref-04227
http://publicfiles.dep.state.fl.us/DEAR/Stormwater_Training_Docs/erosion-inspectors-manual.pdf
http://publicfiles.dep.state.fl.us/DEAR/Stormwater_Training_Docs/erosion-inspectors-manual.pdf


that could be associated with Native American, early European, or American settlement are 
encountered at any time within the project site area, the permitted project shall cease all 
activities involving subsurface disturbance in the vicinity of the discovery. The permittee or 
other designee shall contact the Florida Department of State, Division of Historical 
Resources, Compliance Review Section (DHR), at (850) 245-6333, as well as the 
appropriate permitting agency office. Project activities shall not resume without verbal or 
written authorization from the Division of Historical Resources. If unmarked human remains 
are encountered, all work shall stop immediately and the proper authorities notified in 
accordance with Section 872.05, F.S.

17. The activity must be capable, based on generally accepted engineering and scientific 
principles, of being performed and of functioning as proposed, and must comply with any 
applicable District special basin and geographic area criteria.

18. The permittee shall comply with the following when performing work within waters 
accessible to federally- or state-listed aquatic species, such as manatees, marine turtles, 
smalltooth sawfish, and Gulf sturgeon:

(a) All vessels associated with the project shall operate at “Idle Speed/No Wake” at all 
times while in the work area and where the draft of the vessels provides less than a four-
foot clearance from the bottom. All vessels will follow routes of deep water whenever 
possible.
(b) All deployed siltation or turbidity barriers shall be properly secured, monitored, and 
maintained to prevent entanglement or entrapment of listed species.
(c) All in-water activities, including vessel operation, must be shut down if a listed species 
comes within 50 feet of the work area. Activities shall not resume until the animal(s) has 
moved beyond a 50-foot radius of the in-water work, or until 30 minutes elapses since the 
last sighting within 50 feet. Animals must not be herded away or harassed into leaving. All 
on-site project personnel are responsible for observing water-related activities for the 
presence of listed species.
(d) Any listed species that is killed or injured by work associated with activities performed 
shall be reported immediately to the Florida Fish and Wildlife Conservation Commission 
(FWC) Hotline at 1(888)404-3922 and ImperiledSpecies@myFWC.com.
(e) Whenever there is a spill or frac-out of drilling fluid into waters accessible to the above 
species during a directional drilling operation, the FWC shall be notified at 
imperiledspecies@myfwc.com with details of the event within 24 hours following detection 
of the spill or frac-out.

19. The permittee shall hold and save the Agency harmless from any and all damages, claims, 
or liabilities which may arise by reason of the construction, alteration, operation, 
maintenance, removal, abandonment or use of any activity authorized by the general 
permit.

20. The permittee shall immediately notify the Agency in writing of any submitted information 
that is discovered to be inaccurate.

21. Activities under this general permit must not diminish existing stormwater treatment, 
attenuation, or conveyance capacity.

22. The project must be constructed and operated as per plans received by the District on 
February 11, 2019.

 

mailto:ImperiledSpecies@myFWC.com
mailto:imperiledspecies@myfwc.com


Notice of Rights

1. A person whose substantial interests are or may be affected has the right to request an 
administrative hearing by filing a written petition with the St. Johns River Water 
Management District (District).  Pursuant to Chapter 28-106 and Rule 40C-1.1007, 
Florida Administrative Code, the petition must be filed (received) either by delivery at the 
office of the District Clerk at District Headquarters, P. O. Box 1429, Palatka Florida 
32178-1429 (4049 Reid St., Palatka, FL  32177) or by e-mail with the District Clerk at 
Clerk@sjrwmd.com, within twenty-six (26) days of the District depositing the notice of 
District decision in the mail (for those persons to whom the District mails actual notice), 
within twenty-one (21) days of the District emailing the notice of District decision (for 
those persons to whom the District emails actual notice), or within twenty-one (21) days 
of newspaper publication of the notice of  District decision (for those persons to whom the 
District does not mail or email actual notice). A petition must comply with Sections 
120.54(5)(b)4. and 120.569(2)(c), Florida Statutes, and Chapter 28-106, Florida 
Administrative Code.  The District will not accept a petition sent by facsimile (fax), as 
explained in paragraph no. 4 below.
 

2. Please be advised that if you wish to dispute this District decision, mediation may be 
available and that choosing mediation does not affect your right to an administrative 
hearing.  If you wish to request mediation, you must do so in a timely-filed petition.  If all 
parties, including the District, agree to the details of the mediation procedure, in writing, 
within 10 days after the time period stated in the announcement for election of an 
administrative remedy under Sections 120.569 and 120.57, Florida Statutes, the time 
limitations imposed by Sections 120.569 and 120.57, Florida Statutes, shall be tolled to 
allow mediation of the disputed District decision. The mediation must be concluded within 
60 days of the date of the parties’ written agreement, or such other timeframe agreed to 
by the parties in writing.  Any mediation agreement must include provisions for selecting a 
mediator, a statement that each party shall be responsible for paying its pro-rata share of 
the costs and fees associated with mediation, and the mediating parties’ understanding 
regarding the confidentiality of discussions and documents introduced during mediation.  
If mediation results in settlement of the administrative dispute, the District will enter a final 
order consistent with the settlement agreement.  If mediation terminates without 
settlement of the dispute, the District will notify all the parties in writing that the 
administrative hearing process under Sections 120.569 and 120.57, Florida Statutes, is 
resumed.  Even if a party chooses not to engage in formal mediation, or if formal 
mediation does not result in a settlement agreement, the District will remain willing to 
engage in informal settlement discussions.

3. A person whose substantial interests are or may be affected has the right to an informal 
administrative hearing pursuant to Sections 120.569 and 120.57(2), Florida Statutes, 
where no material facts are in dispute.  A petition for an informal hearing must also 
comply with the requirements set forth in Rule 28-106.301, Florida Administrative Code.
 



Notice of Rights

4. A petition for an administrative hearing is deemed filed upon receipt of the complete 
petition by the District Clerk at the District Headquarters in Palatka, Florida during the 
District’s regular business hours.  The District’s regular business hours are 8:00 a.m. – 
5:00 p.m., excluding weekends and District holidays. Petitions received by the District 
Clerk after the District’s regular business hours shall be deemed filed as of 8:00 a.m. on 
the District’s next regular business day.  The District’s acceptance of petitions filed by e-
mail is subject to certain conditions set forth in the District’s Statement of Agency 
Organization and Operation (issued pursuant to Rule 28-101.001, Florida Administrative 
Code), which is available for viewing at sjrwmd.com.  These conditions include, but are 
not limited to, the petition being in the form of a PDF or TIFF file and being capable of 
being stored and printed by the District.  Further, pursuant to the District’s Statement of 
Agency Organization and Operation, attempting to file a petition by facsimile is prohibited 
and shall not constitute filing.
 

5. Failure to file a petition for an administrative hearing within the requisite timeframe shall 
constitute a waiver of the right to an administrative hearing. (Rule 28-106.111, Florida 
Administrative Code).
 

6. The right to an administrative hearing and the relevant procedures to be followed are 
governed by Chapter 120, Florida Statutes, Chapter 28-106, Florida Administrative Code, 
and Rule 40C-1.1007, Florida Administrative Code.  Because the administrative hearing 
process is designed to formulate final agency action, the filing of a petition means the 
District’s final action may be different from the position taken by it in this notice.  A person 
whose substantial interests are or may be affected by the District’s final action has the 
right to become a party to the proceeding, in accordance with the requirements set forth 
above.
 

7. Pursuant to Section 120.68, Florida Statutes, a party to the proceeding before the District 
who is adversely affected by final District action may seek review of the action in the 
District Court of Appeal by filing a notice of appeal pursuant to Rules 9.110 and 9.190, 
Florida Rules of Appellate Procedure, within 30 days of the rendering of the final District 
action.
 

8. A District action is considered rendered, as referred to in paragraph no. 7 above, after it is 
signed on behalf of the District and filed by the District Clerk.
 

9. Failure to observe the relevant timeframes for filing a petition for judicial review as 
described in paragraph no. 7 above will result in waiver of that right to review.
 

NOR.Decision.DOC.001
Revised 12.7.11
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Certificate of Service

I HEREBY CERTIFY that a copy of the foregoing Notice of Rights has been sent to the
permittee:

Lisa Morrell
City of Palm Bay
120 Malabar Rd SE #1
Palm Bay, FL 32907-3009 

This 26th day of February 2019.

Margaret Daniels, Office Director
Office of Business and Administrative Services
St. Johns River Water Management District
4049 Reid Street
Palatka, FL 32177-2529
(386) 329-4570

Permit Number: 156684-1        
 



NOTICING INFORMATION

Dear Permittee:

Please be advised that the St. Johns River Water Management District will not publish a notice 
in the newspaper advising the public that it has issued a permit for this project.

Newspaper publication, using the District’s notice form, notifies members of the public of their 
right to challenge the issuance of the permit. If proper notice is given by newspaper 
publication, then there is a 21-day time limit for someone to file a petition for an administrative 
hearing to challenge the issuance of the permit.

To close the point of entry for filing a petition, you may publish (at your own expense) a one-
time notice of the District’s decision in a newspaper of general circulation within the affected 
area as defined in Section 50.011 of the Florida Statutes. If you do not publish a newspaper 
notice to close the point of entry, the time to challenge the issuance of your permit will not 
expire and someone could file a petition even after your project is constructed.

A copy of the notice form and a partial list of newspapers of general circulation are attached for 
your convenience. However, you are not limited to those listed newspapers. If you choose to 
close the point of entry and the notice is published, the newspaper will return to you an affidavit 
of publication. In that event, it is important that you either submit a scanned copy of the 
affidavit by emailing it to compliancesupport@sjrwmd.com (preferred method) or send a copy 
of the original affidavit to: 

    Margaret Daniels, Office Director
    Office of Business and Administrative Services
  4049 Reid Street
  Palatka, FL   32177

If you have any questions, please contact the Office of Business and Administrative Services 
at (386) 329-4570.

Sincerely,

    Margaret Daniels, Office Director
    Office of Business and Administrative Services
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SEBASTIAN, FLORIDA 32958

1069 MAIN STREET, SUITE 112

FRANK C. HICKSON, P.E. - No. 57478

INFRASTRUCTURE ENGINEERS, INC.
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. 

2
2
.1

9

+
0
3
.6

0
 
E

L
. 

2
2
.5

1

+
4
8
.6

4
 
E

L
. 

2
2
.7

9

+
6
8
.6

4
 
E

L
. 

2
2
.5

8

(+) 2.950%

(+) 0.450%

(-) 2.250%

(+) 0.200%

+
2
8
.2

1

2
2
.8

5

2
2
.2

4

(P) (TYPICAL)

EASEMENT 

DRAINAGE 

AND 

6.00' UTILITY 

LOT 6 LOT 7 LOT 8 LOT 9 LOT 10 LOT 11
(P) (TYPICAL)

EASEMENT 

DRAINAGE 

AND 

6.00' UTILITY 

82-94

PLAT BOOK 19, PAGES 

THIRTY SIX

PORT MALABAR UNIT 

BLOCK 1695 

LOT 12

15 16 17 18 19 20

55 56
57

58 59 60

PHASE II SUBMITTAL

N

10 40

Feet

0

£ BSW MALABAR

 SIDEWALK

CONST. 5' CONC.

EXIST. R/W

N 89° 43' 33" E

N 89° 43' 33" E

£ MALABARMALABAR RD.

LEGEND:

4" CONCRETE

6" CONCRETE

PC STA. 56+15.84

PI STA. 56+18.82

PT STA. 56+21.81

PC STA. 57+99.92

PI STA. 58+02.91

PT STA. 58+05.89

N 89° 43' 33" E
N 88° 33' 43" E

DWY-1

C3
C4

L.A.

SEDIMENT BARRIER



4025

22.92

GUY

4026

22.87

GUY

10/18/2018zbillings Z:\400\2018\18045FL00.04\43967715801\roadway\PLPRRD03_Mal.dgn4:02:11 PM

      439677-1-58-01  BREVARD          

ROAD NO. FINANCIAL PROJECT IDCOUNTY

DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION

NO.

SHEETSTATE OF FLORIDA

DEPARTMENT OF TRANSPORTATION
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R
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T
H
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I
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T
H

E
 

E
L
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C

T
R

O
N
I
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F
I

L
E
 

D
I

G
I

T
A

L
L
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S
I

G
N

E
D
 

A
N

D
 

S
E

A
L

E
D
 

U
N

D
E

R
 

R
U

L
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6
1

G
1
5
-
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3
.
0
0
4
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F
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A
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C
.

FL Certificate of Authorization No. 6876

Fax: 407.957.8744

Ph.: 772.388.1661

SEBASTIAN, FLORIDA 32958

1069 MAIN STREET, SUITE 112

FRANK C. HICKSON, P.E. - No. 57478

INFRASTRUCTURE ENGINEERS, INC.

M
A

T
C

H
 
L
I
N

E
 
S

T
A
. 

2
0

+
0
0
.0

0

M
A

T
C

H
 
L
I
N

E
 
S

T
A
. 

2
5

+
6
0
.0

0

60+00 61+00 62+00 63+00 64+00 65+0016
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24

26
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     ROADWAY PLAN-PROFILE      

            

            

STOP

MALABAR RD.

MALABAR RD.

W
A

T
O

G
A
 A

V

W
A

T
O

G
A
 A

V

TO REMAIN

MALABAR (2) MALABAR (3) 

1" = 4' VERT.

1" = 40' HORIZ.SCALE:

W
A

T
O

G
A
 

A
V

E
.

P
I
 
+
4
4
.6

1

E
L
. 

2
2
.9

4

(+) 0.200% (+) 0.400%

P
I
 
+
7
2
.2

4

E
L
. 

2
3
.4

5

(+) 0.400% (-) 1.200%
(+) 1.

500%

P
I
 
+
9
4
.7

4

E
L
. 

2
3
.2

4

(+) 0.200%

P
I
 
+
0
5
.0

8

E
L
. 

2
3
.4

6

(+) 0.200% (-) 0.100%

P
I
 
+
4
2
.7

0

E
L
. 

2
3
.4

2

(+) 0.300%

EL. 22.87

STA. 62+20.62

END PROFILE

EL. 22.66

STA. 62+55.94

BEGIN PROFILE

(+) 0.300%

£ BSW MALABAR

EXIST. GROUND @ 

£ BSW MALABAR

PROPOSED PROFILE @ 2
2
.8

5 2
3
.7

7

(P) (TYPICAL)

EASEMENT 

DRAINAGE 

UTILITY AND 

10.00' 

LOT 13

(P) (TYPICAL)

EASEMENT 

DRAINAGE 

UTILITY AND 

10.00' 

LOT 14
(P) (TYPICAL)

EASEMENT 

DRAINAGE 

UTILITY AND 

10.00' 

(P) (TYPICAL)

EASEMENT 

DRAINAGE 

AND 

6.00' UTILITY 
LOT 29

LOT 28

LOT 30

20 21 22 23 24 25

61 62 63 64 65

PHASE II SUBMITTAL

N

10 40

Feet

0

£ BSW MALABAR

 SIDEWALK

CONST. 5' CONC.

EXIST. R/W

N 89° 43' 33" E

N 89° 43' 33" E

£ MALABARMALABAR RD.

33.00' (RT.)

+82.23

58.00' (RT.)

+57.23

33.00' (RT.)

+82.23

W
A

T
O

G
A
 

A
V

E
.

LEGEND:

4" CONCRETE

6" CONCRETE

(PER INDEX 522-002)

DETECTABLE WARNINGS 

29.00' (RT.)

STA. 22+15.20

£ MALABAR

STA. 62+21.31 =

£ BSW MALABAR

29.00' (RT.)

STA. 22+49.14

£ MALABAR

STA. 62+55.25 =

£ BSW MALABAR

6' WIDE, INDEX 711-001

SPECIAL EMPHASIS MARKINGS

10' WIDE, INDEX 711-001

SPECIAL EMPHASIS MARKINGS

N 89° 43' 33" E

£ BSW MALABAR

 SIDEWALK

CONST. 5' CONC.

EXIST. R/W

5.00' (LT.)

+98.33

8.47' (LT.)

+98.33

5.00' (LT.)

+93.33

8.47' (LT.)

+93.33

STA. 21+89.72

¡ CROSSING

25' R
25' R

24.00' (RT.)

+09.16

58.00' (RT.)

+07.23

24.00' (RT.)

+55.18

21.25' (LT.)

+87.22

28.44' (LT.)

+87.22

 SIDEWALK

CONST. 5' CONC.

32.99' (LT.)

+90.30

32.99' (LT.)

+95.89

SEDIMENT BARRIER



WATER

WATER

WATER

PI

22

BENCH

COVERED 

C
O

N
C

R
E

T
E
 

W
A
L
K

ASPHALT PAVEMENT

EDGE OF PAVEMENT EDGE OF PAVEMENT

10/18/2018zbillings Z:\400\2018\18045FL00.04\43967715801\roadway\PLPRRD04_Mal.dgn4:02:12 PM

      439677-1-58-01  BREVARD          

ROAD NO. FINANCIAL PROJECT IDCOUNTY

DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION

NO.

SHEETSTATE OF FLORIDA

DEPARTMENT OF TRANSPORTATION
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C
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E

C
O

R
D
 

O
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I
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E
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T
 
I

S
 

T
H

E
 

E
L

E
C

T
R

O
N
I

C
 

F
I

L
E
 

D
I

G
I

T
A

L
L

Y
 

S
I

G
N

E
D
 

A
N

D
 

S
E

A
L

E
D
 

U
N

D
E

R
 

R
U

L
E
 
6
1

G
1
5
-
2
3
.
0
0
4
,
 

F
.

A
.

C
.

FL Certificate of Authorization No. 6876

Fax: 407.957.8744

Ph.: 772.388.1661

SEBASTIAN, FLORIDA 32958

1069 MAIN STREET, SUITE 112

FRANK C. HICKSON, P.E. - No. 57478

INFRASTRUCTURE ENGINEERS, INC.

M
A

T
C
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L
I
N

E
 
S

T
A
. 

2
5

+
6
0
.0

0

M
A

T
C

H
 
L
I
N

E
 
S

T
A
. 

3
1

+
2
0
.0

0

66+00 67+00 68+00 69+00 70+00 71+0016
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     ROADWAY PLAN-PROFILE      

            

            

TO BE RELOCATED

28.00' (Rt.)

STA. 28+50.00

1 (AS)700-2-50

H
IG

H
W

A
Y

E
N

T
E

R
IN

G

T
R

U
C

K
S

TRAIL CITY CROSS

TO BE RELOCATED

40.00' (Rt.)

STA. 30+05.00

700-1-501 (AS)

EN
D
STR

AI
L

1 (AS)

TO BE REMOVED

700-1-60

MOTOR NO

VEHICLES

POWER LINES
OVERHEAD DANGER

POWER LINES
OVERHEAD DANGER

TO REMAIN

£ BSW MALABAR

PROPOSED PROFILE @ 

MALABAR (3) MALABAR (4) 

1" = 4' VERT.

1" = 40' HORIZ.SCALE:

P
I
 
+
9
9
.1

5

E
L
. 

2
3
.8

9

(+) 0.300% (+) 0.080%

P
I
 
+
6
8
.3

0

E
L
. 

2
3
.9

5

(-) 0.180%

P
I
 
+
4
3
.6

0

E
L
. 

2
3
.6

3

(-) 0.180% (-) 0.500%

P
I
 
+
7
9
.0

9

E
L
. 

2
3
.4

5

(+) 0.100%

P
I
 
+
4
9
.6

9

E
L
. 

2
3
.6

2

(+) 0.100% (-) 3.000%

50' V.C.

K = 16

P
I
 
+
9
0
.9

5

E
L
. 

2
2
.3

9

(+) 0.400%

20' V.C.

K = 6

+
2
4
.6

9
 
E

L
. 

2
3
.6

0

+
7
4
.6

9
 
E

L
. 

2
2
.8

7

+
8
0
.9

5
 
E

L
. 

2
2
.6

9

+
0
0
.9

5
 
E

L
. 

2
2
.4

3

£ BSW MALABAR

EXIST. GROUND @ 

2
3
.7

7

2
2
.5

0

WAY EASEMENT (P)

COMPANY RIGHT OF 

POWER AND LIGHT 

110.00' FLORIDA 

(P
) 
(T

YP
IC

AL)

E
AS

E
M
E

N
T 

D
R

AI
N

AGE
 

AN
D
 

6.
00
' 

UTI
LI

TY 

 PAGES 129-139

PLAT BOOK 15,

UNIT TWENTY

PORT MALABAR 

BLOCK 982  

LOT 35

129-139

PLAT BOOK 15, PAGES 

TWENTY

PORT MALABAR UNIT 

BLOCK 982  

LOT 31

(P) (TYPICAL)

EASEMENT 

DRAINAGE 

AND 

6.00' UTILITY 

(P) (TYPICAL)

EASEMENT 

DRAINAGE 

AND 

6.00' UTILITY 

LOT 32

LOT 33

LOT 34

26 27 28 29 30 31

66 67
68 69 70 71

PHASE II SUBMITTAL

N

10 40

Feet

0

£ BSW MALABAR

 SIDEWALK

CONST. 5' CONC.

EXIST. R/W

N 89° 43' 33" E

N 89° 43' 33" E

£ MALABAR

MALABAR RD.

33.00' (RT.)

+20.28
33.00' (RT.)

+56.78

LEGEND:

4" CONCRETE

EL. 23.53

23.50' (RT.)

+49.53

EL. 22.79

43.59' (RT.)

+89.60

EL. 22.67

49.25' (RT.)

+93.82

EL. 23.60

23.50' (RT.)

+17.00

EL. M.E.

77.15' (RT.)

+27.16

%0
6.1

-

%
0

3.
0
-

%
5

6.
0
-

%00.

3-

50' R

15' R

N 89° 43' 33" E

PC STA. 66+66.60

PI STA. 66+69.71

PT STA. 66+72.81

N 87° 56' 43" E

PC STA. 68+43.60

PI STA. 68+46.71

PT STA. 68+49.82

SLOPE BREAK

EL. 22.73

43.72' (RT.)

+02.94

C5

C6

SEDIMENT BARRIER

EL. M.E.

83.37' (RT.)

+19.30

EL. 22.70

47.47' (RT.)

+04.98



4173

23.03

GUY

4174

22.94

GUY

4175

22.91

GUY

4112

22.54

GUY

UM
4189

24.13

UM BFO MARKER

4176

23.07

HH BFO

1
4
"X

2
3
" 

R
C

P
E

14"X23" RCPE 14"X23" RCPE

INV=22.53INV=20.16 INV=21.75
INV=21.77

O

21

O

26

EDGE OF PAVEMENT

ASPHALT PAVEMENT

A
S
P

H
A
L
T
 
P

A
V

E
M

E
N

T

EDGE OF PAVEMENT

10/18/2018zbillings Z:\400\2018\18045FL00.04\43967715801\roadway\PLPRRD05_Mal.dgn4:02:13 PM

      439677-1-58-01  BREVARD          

ROAD NO. FINANCIAL PROJECT IDCOUNTY

DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION

NO.

SHEETSTATE OF FLORIDA

DEPARTMENT OF TRANSPORTATION

                        

                        
                               

            

            

T
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R
D
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E
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T
 
I

S
 

T
H

E
 

E
L

E
C

T
R

O
N
I

C
 

F
I

L
E
 

D
I

G
I

T
A

L
L

Y
 

S
I

G
N

E
D
 

A
N

D
 

S
E

A
L

E
D
 

U
N

D
E

R
 

R
U

L
E
 
6
1

G
1
5
-
2
3
.
0
0
4
,
 

F
.

A
.

C
.

FL Certificate of Authorization No. 6876

Fax: 407.957.8744

Ph.: 772.388.1661

SEBASTIAN, FLORIDA 32958

1069 MAIN STREET, SUITE 112

FRANK C. HICKSON, P.E. - No. 57478

INFRASTRUCTURE ENGINEERS, INC.

M
A

T
C
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L
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N
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S

T
A
. 

3
1

+
2
0
.0

0

M
A

T
C

H
 
L
I
N

E
 
S

T
A
. 

3
6

+
8
0
.0

0

72+00 73+00 74+00 75+00 76+0016
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     ROADWAY PLAN-PROFILE      

            

            

EL. 24.59

STA. 76+40.83

END PROFILE

STOP

TO REMAIN

F
L
E

E
T
 M

A
IN

T
E

N
A

N
C

E

F
L
E

E
T
 M

A
IN

T
E

N
A

N
C

E

£ BSW MALABAR

EXIST. GROUND @ 

£ BSW MALABAR

PROPOSED PROFILE @ 

EL. 24.42

STA. 72+32.24

END PROFILE

MALABAR (4) MALABAR (5) 

1" = 4' VERT.

1" = 40' HORIZ.SCALE:

PI +81.33

EL. 22.75

(+) 0.400%

30' V.C.

K = 7

P
I
 
+
1
7
.2

4

E
L
. 

2
4
.3

6

15' V.C.

K = 4

PI +07.90

EL. 23.23

(+) 0.200%

30' V.C.

K = 11

P
I
 
+
5
2
.7

0

E
L
. 

2
3
.5

2

(+) 0.200% (-) 0.070%

P
I
 
+
1
8
.0

4

E
L
. 

2
3
.4

8

(-) 0.070% (+) 0.100%

PI +04.65

EL. 23.56

(+) 0.100%

20' V.C.

K = 5

PI +25.83

EL. 24.52

15' V.C.

K = 4

+
6
6
.3

3
 
E

L
. 

2
2
.6

9

+
9
6
.3

3
 
E

L
. 

2
3
.4

2

+
0
9
.7

4
 
E

L
. 

2
4
.0

2

+
2
4
.7

4
 
E

L
. 

2
4
.3

9

+
9
2
.9

0
 
E

L
. 

2
3
.6

1

+
2
2
.9

0
 
E

L
. 

2
3
.2

6

+
9
4
.6

5
 
E

L
. 

2
3
.5

5

+
1
4
.6

5
 
E

L
. 

2
4
.0

1
+
1
8
.3

3
 
E

L
. 

2
4
.1

8

+
3
3
.3

3
 
E

L
. 

2
4
.5

5

EL. 23.88

STA. 72+82.08

BEGIN PROFILE
(+) 4.500%

(+) 0.400%

(-) 2.500%

M
A
I
N

T
E

N
A

N
C

E

F
L
E

E
T
 

B
L

V
D
.

T
R

A
N

S
P

O
R

T
A

T
I
O

N
 

(+) 4.500%

(+) 0.500%

2
2
.5

0

2
4
.1

9

B 

PARCEL 

PAGES 52-53

PLAT BOOK 34, 

TWENTY

PORT MALABAR UNIT 

FIRST REPLAT IN 

32 33 34 35 36

72 73 74 75 76

PHASE II SUBMITTAL

N

10 40

Feet

0

£ BSW MALABAR

 SIDEWALK

CONST. 5' CONC.

EXIST. R/W

N 89° 43' 33" E

N 89° 43' 33" E

£ MALABARMALABAR RD.

PUBLIC WORKS DEPT.

CITY OF PALM BAY 

LEGEND:

4" CONCRETE

6" CONCRETE

(PER INDEX 522-002)

DETECTABLE WARNINGS 

STA. 31+45.00

BEGIN GUIDERAIL

STA. 31+58.00

END GUIDERAIL

INDEX 515-070

CONST. ALUM. PIPE GUIDERAIL

23.50' (RT.)

STA. 32+75.89

£ MALABAR

STA. 72+82.08 =

£ BSW MALABAR

23.50' (RT.)

STA. 36+34.64

£ MALABAR

STA. 76+40.83 =

£ BSW MALABAR

6' WIDE, INDEX 711-001

SPECIAL EMPHASIS MARKINGS

6' WIDE, INDEX 711-001

SPECIAL EMPHASIS MARKINGS

23.50' (RT.)

STA. 32+26.04

£ MALABAR

STA. 72+32.24 =

£ BSW MALABAR

B
L
V

D
.

T
R

A
N
S
P

O
R
T

A
T
IO

N
 

B
L
V

D
.

T
R

A
N
S
P

O
R
T

A
T
IO

N
 F

L
E

E
T
 

M
A
I
N

T
E

N
A

N
C

E

18.50' (RT.)

+20.11

18.50' (RT.)

+80.95

18.50' (RT.)

+29.80



4207

23.56

HH FBO

4263

24.56

HH BFO

24" 
RCP

24" RCP

INV=22.82

W INV=19.72

E INV=19.59

TOP=23.20

FLAT GRATE INLET

ASPHALT PAVEMENT

A
S
P

H
A
L
T
 
P

A
V

E
M

E
N

T

EDGE OF PAVEMENT

CONCRETE WALK

10/18/2018zbillings Z:\400\2018\18045FL00.04\43967715801\roadway\PLPRRD06_Mal.dgn4:02:14 PM

      439677-1-58-01  BREVARD          

ROAD NO. FINANCIAL PROJECT IDCOUNTY

DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION

NO.

SHEETSTATE OF FLORIDA

DEPARTMENT OF TRANSPORTATION
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R
D
 

O
F
 

T
H
I

S
 

S
H

E
E

T
 
I

S
 

T
H

E
 

E
L

E
C
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R
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A
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E
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FL Certificate of Authorization No. 6876

Fax: 407.957.8744

Ph.: 772.388.1661

SEBASTIAN, FLORIDA 32958

1069 MAIN STREET, SUITE 112

FRANK C. HICKSON, P.E. - No. 57478

INFRASTRUCTURE ENGINEERS, INC.

M
A

T
C

H
 
L
I
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S

T
A
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3
6

+
8
0
.0

0

77+00 78+00 79+00 80+00 81+0016
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     ROADWAY PLAN-PROFILE      

            

            

STOP

TO REMAIN

T
R

A
N

S
P

O
R

T
A

T
IO

N
 B

L

T
R

A
N

S
P

O
R

T
A

T
IO

N
 B

L

£ BSW MALABAR

EXIST. GROUND @ 

£ BSW MALABAR

PROPOSED PROFILE @ 

EL. 24.54

STA. 80+94.55

END PROFILE

MALABAR (5) MALABAR (6) 
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Permit No. 16558-5



I 
MANAGEMENT 
DISTRICT 

July 8, 1998 

Henry Dean. Executive Director 
John A. Wehie. Assistant Executive Director 

POST OFFICE BOX 1429 PALATKA, FLORIDA 32178-1429 
TELEPHONE 904-329-4500 SUNCOM 904460.4500 

TOD 004-329-4450 TDO SUNCOM 860-4450 
FAX (Executive) 329-4125 (Legal) 329-4485 (PermItting) 329-4315 (AdministratlonlFiuiance)329.4508 

(Planning and Acquisition) 329.4648 

SERVICE CENTERS 

616 E. South Street 7775 Baymeadows Way PERMITTING: OPERATIONS: 

Orlando. FlorIda 3280* Sate lOt 305 East Drive 2133 N. Wicktram Road 

407-8974300 Jackuonvlile, Florida 32256 Melbourne. Florida 32004 Melbourne. Florida 320354105 
TOO 4074975980 004-7304270 407-8644940 407-752-3100 

TOO 904-448-7900 TOO 407-722-5388 TOD 407-752-3102 

BREVARD COUNTY / ( 55'S S ATTN PUBLIC WORKS/JOHN DENNINGHOFF 
2725 JUDGE FRAN JAM. W BLD A SU 253 
VIERA, FL 32940 

SUBJECT: Permit Number 4-009-0392GM4-ERP 

Dear Sir: 

Enclosed is your permit as authorized by the Governing Board of the St. Johns 
River Water Management District on July 8, 1998. 

This permit is a legal document and should be kept with your other important 
documents. The attached MSSW/Stormwater As-Built CertIfication Form should 
be filled in and returned to the Palatka office within thirty days after the 
work is completed. By so doing, you will enable us to schedule a prompt 
inspection of the permitted activity. 

In addition to the MSSW/Stormwater As-Built Certification Form, your permit 
also contains conditions which require submittal of additional information. 
All information submitted as compliance.to permit conditions must be. 
submitted to the Palatka office address. 

Permit issuance does not relieve you from the responsibility of.obtaining 
permits from any federal, state and/or local agencies asserting concurrent 
jurisdiction for this work. 

In the event you sell your property, the permit will be transferred to the 
new owner,, if we are notified by you within thirty days of the sale. Please 
assist us in this matter so as to maintain a valid permit for the new 
property owner. 

Thank you for your cooperation and if this off ice, can be of any further 
assistance to you, please do not hesitate .to contact us. 

Sincerely, 

/ , 
- .1,0., 

Gloria Lewis, Director 
Permit Data Services Division 

Enclosures: Permit with EN form(s), if applicable 

cc: District Permit File 
PROFESSIONAL ENGINEERING CONSULTANTS, INC. 

Dan Roach, CHAIRMAN Kathy Chinoy, VICE CHAIRMAN James T. Swann. TREASURER Otis Mason. SECRETARY 
COCOA ST. AUGUSTINE 

William M. Segal Griffin A. Greene James H. Williams Patricia T. Harden Reid Hughes 
MAITLANO VERO BEACH OCALA SANFORD DAYTONA lEACH 



ST. JOHNS RIVER WATER MANAGEMENT DISTRICT 
Post Office Box 1429 

Palatka, Florida 32178-1429 

PERMIT NO. 4-O09-0392GM4-ERP DATE ISSUED July 8, 1998 

PROJECT NAME: MALABAR ROAD PHASE 2 

A PERMIT AUTHORIZING: 

MODIFICATION OF A PORTION OF A PREVIOUSLY PERMITTED SURFACE WATER 
MANAGEMENT SYSTEM TO SERVE THE PROPOSED WIDENING OF MALABAR ROAD FROM TWO 
TO SIX LANES WITHIN BASIN B OF THE MASTER SYSTEM. 

LOCATION 

Sectfon 31; 32, Township 28 South, ange 37 East 
Brevard County 

ISSUED TO: 
(owner) 

BREVARD COUNTY 
2725 JUDGE FRAN JAM. W BLD A SU 253 
VIERA, FL 32940 

Permittëe agrees to hold and save the St. Johns River Water Management 
District and its successors harmless from any and all damages, claims, 
or liabilities which may arise from permit issuance. Said application, 
including all plans and specifications attached thereto, is by reference 
made a part hereof. 

This permit does not convey to permittee any property rights nor any 
rights or privileges other than those specified herein, nor relieve the 
permittee from complying with any law, regulation or requirement 
affecting the rights of other bodies or agencies. All structures and 
works installed by permittee hereunder shall remain the property of the 
permittee. 

This Permit may be revoked, modified or transferred at any time pursuant 
to the appropriate provisions of Chapter 373, Florida Statutes: 

PERMIT IS CONDITIONED UPON: 

See conditions on attached "Exhibit A", dated July 8, 1998 

AUTHORIZED BY: St. Johns River Water Management District 

DePescenaeme (Board7 

REC OR) (A ISTANT SECRETARY) 
JEFF ELLEDGE HENRY DEAN 



"EXHIBIT A" 

CONDITIONS FOR ISSUANCE OF PERMIT NUMBER 4-009-0392GM4-ERP 

BREVARD COUNTY 

DATED JULY 8, 1998 

1. All activities shall be implemented as set forth in the plans, 
specifications and performance criteria as approved by this permit. 
Any deviation from the permitted activity and the conditions for 
undertaking that activity shall constitute a violation of this permit. 

2. This permit or a copy thereof, compiete.with all conditions, 
attachments, exhibits, and modifications, shall be kept at the, 
work site of the permitted activity. The complete permit shall 
be available for review at the work site upon request by 
District staff. The permittee shall require the contractor 
to review the complete permit prior to commencement of the 
activity authorized by this permit. 

3. Activities approved by this permit shall be conducted in a 
manner which do not cause violations of state water quality 
standards. 

4. Prior to and during construction, the permittee shall 
implement and maintain all erosion and sediment control 
measures (best management practices) required to retain sediment 
on-site and to prevent violations of state water quality standards. 
All practices must be in accordance with the guidelines and 
specifications in chapter 6 of the Florida Land Development 
Manual: A Guide to Sound Land and Water Management (Florida 
Department of Environmental Regulation 1988), which are 
incorporated by reference, unless a project specific erosion and 
sediment control plan is approved as part of the permit, in which 
the practices must be in accordance with the plan. If site 
specific conditions require additional measures during any phase 
of construction or operation to prevent erosion or control 
sediment, beyond those specified in the erosion and sediment 
control plan, the permittee. shall implement additional best 
management practices as necessary, in accordance with the 
specifications in chapter 6 of the Florida Land Development 
Manual: A Guide to Sound Land and Water Management (Florida 
Department of Environmental Regulation 1988). The permittee 
shall correct any erosion or shoaling that causes adverse 
impacts to the water resources. 

5. Stabilization measures shall be initiated for erosion and 
sediment control on disturbed areas as soon as practicable 
in portions of the site where construction activities have 
temporarily or permanently ceased, but in no case more than 7 
days after the construction activity in that portion of the 
site has temporarily or permanently ceased. 
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6. At least 48 hours prior to commencement of activity 
authorized by this permit, the permitted shall submit to the 
District a Construction Commencement Notice Form 
No. 40C-4.900(3) indicating the actual start date and the 
expected completion date. 

7. When the duration of construction will exceed one year, 
the permittee shall submit construction status reports to the 
District on an annual basis utilizing an Annual Status Report 
Form No. 40C-4.900(4). These forms shall be submitted during 
June of each year. 

8. For those systems which, will be operated or maintained 
by an 'entity which will require an easement or dad restriction 
in order to provide that entity with the author .nçessary to 
operate or maintain the system, such easement or deed 
restriction, together with any other final operation or 
maintenance documents as are required by subsections 7.1.1 
through 7.1.4 of the Applicants Handbook: Management and 
Storage of Surface Waters, must be submitted to the District for 
approval. Documents meeting the requirements set forth in these 
subsections of the Applicants Handbook will be approved. Deed 
restrictions, easements and other operation and maintenance 
documents which require recordation either with the Secretary of 
State or the Clerk of the Circuit Court must be so recorded prior 
to lot or unit sales within the project served by the system, or 
upon completion of construction of the system, whichever occurs 
first. For those systems which are proposed to be maintained by 
county or municipal entities, final operation and maintenance 
documents must be received by the District when maintenance and 
operation of the system is accepted by the local governmental 
entity. Failure to submit the appropriate final documents 
referenced in this paragraph will result in the permittee 
remaining liable for carrying out maintenance and operation 
of the permitted system. 

9. Each phase or independent portion of the permitted system 
must be completed in accordance with the permitted plans and 
permit conditions prior to the initiation of the permitted 
use of site infrastructure located within the area served by 
that portion or phase of the system. Each phase or independent 
portion of the system must be completed in accordance with the 
permitted plans and permit conditions prior to transfer of 
responsibility for operation and maintenance of that phase or 
portion of the system to a local government or other 
responsible entity. 

10. Within 30 days after completion of construction of the 
permitted system, or independent portion of the system, the 
permittee shall submit a written statement of completion and 
certification by a registered professional engineer or other 
appropriate individual as authorized by law, utilizing As Built 
Certification Form 40C-1.l8l(13) or 40C-l.181(14) supplied with 
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this permit. When the completed system differs substantially 
from the permitted plans, any substantial deviations shall be 
noted and explained and two copies of as-built drawings submitted 
to the District. Submittal of the completed form shall serve to 
notify the Dithtrict that the system is ready for inspection. 
The statement of completion and certification shall be based on 
on-site observation of construction (conducted by the 
registered professional engineer, or other appropriate 
individual as authorized by law, or under his or her direct 
supervision) or review of as-built drawings for the purpose of 
determining if the work was completed in compliance with 
approved pians and specifications. As-built drawings shall be 
the permitted drawings revised to reflect any changes made 
during construction. Both the original and any revised 
specifications must be clearly shown. The plans must be 

.;c]early labeled as.. "as-built" or "record" drawing. All 
surveyed dimensions and elevations shall be certified by a 
registered surveyor. The following information, at a minimum, 
shall be certified on the as-built drawings: 

A. Dimensions and elevations of all discharge structures 
including all weirs, slots, gates, pumps, pipes, and oil 
and grease skimmers; 

B. Locations, dimensions, and elevations of all filter, 
exfiltration, or underdrain systems including cleanouts, 
pipes, connections to control structures, and points of 
discharge to the receiving waters; 

.C. Dimensions, elevations, contours, or cross-sections 
of all treatment storage areas sufficient to determine 
stage-storage relationships of the storage area and the 
permanent pool depth and volume below the control elevation 
for normally wet systems, when appropriate; 

D. Dimensions, elevations, contours, final grades, or 
cross-sections of the system to determine flow directions 
and conveyance of runoff to the treatment system; 

E. Dimensions, elevations, contours, final grades, or 
cross-sections of all conveyance systems utilized to 
convey off-site runoff around the system; 

F. Existing water elevation(s) and the date 
determined; and 

G. Elevation and location of benchmark(s) for the survey. 

11. The operation phase of this permit shall not become 
effective until the permittee has complied with the requirements 
of general condition No. 9 above, the District determines 
the system to be in compliance with the permitted plans, and the 
entity approved by the District in accordance with subsections 
7.1.1 through 7.1.4 of the Applicants Handbook: Management and 
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Storage of Surface Waters, accepts responsibility for operation 
and maintenance of the system. The permit may not be transferred 
to such an approved operation and maintenance entity until the 
operation phase of the permit becomes effective. Following 
inspection and approval of the permitted system by the 
District, the permittee shall request transfer of the permit 
to the responsible approved operation and maintenance entity, 
if different from the permittee. Until the permit is 
transferred pursuant to section 7.1 of the Applicants 
Handbook: Management and Storage of Surface Waters, the 
permittee shall be liable for compliance with the terms 
of the permit. 

12. Should any other regulatory agency require changes to 
the permitted system, the permittee shall provide written 
notification to the District of the changes prior to 
implementation so that a determination can be made whether 
a permit modification is required. 

13. This permit does not eliminate the necessity to obtain 
any required federal, state, local and special district 
authorizations prior to the start of any activity approved 
by this permit. This permit does not convey to the 
permittee or create in the permittee any property right, 
or any interest in real property, nor does it authorize any 
entrance upon or activities on property which is not owned or 
controlled by the permittee, or convey any rights or 
privileges other than those specified in the permit and 
chapter 40C-4 or chapter 40C-40, F.A.C. 

14. The permittee shall hold and save the District harmless 
from any and all damages, claims, or liabilities which may 
arise by reason of the activities authorized by the permit or 
any use of the permitted system. 

15. Any delineation of the extent of a wetland or other 
surface water submitted as part of the permit application, 
including plans or other supporting documentation, shall not 
be considered specifically approved unless a specific condition 
of this permit or a formal determination under section 
373.421(2), F.S., provides otherwise. 

16. The permittee shall notify the District in writing within 
30 days of any sale; conveyance, or other transfer of ownership 
or control of the permitted system or the real property at 
which the permitted system is located. All transfers of 
ownership or transfers of a permit are subject to the 
requirements of section 40C-l.6l2, F.A.C. The permittee 
transferring the permit shall remain liable for any corrective 
actions that may .be required as a result of any permit 
violations prior to the sale, conveyance or other transfer. 
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17. Upon reasonable notice to the permittee, District 
authorized staff with proper identification shall have 
permission to enter, inspect, sample and test the system to 
insure conformity with the plans and specifications approved 
by the permit. 

18. If historical or archaeological artifacts are discovered 
at any time on the project site, the permittee shall 
immediately notify the District. 

19. The permittee shall immediately notify the District in 
writing of any previously submitted information that is 
later discovered to be inaccurate. 

20. This permit for constructioniwillexpire five years from the 
date of issuance. 

21. At a minimum, all retention and detention storage areas must be 
excavated to rough grade prior to building construction or 
placement of impervious surface within the area to be served by 
those facilities. To prevent reduction in storage volume and 
percolation rates, all accumulated sediment must be removed from 
the storage area prior to final grading and stabilization. 

22. The operation and maintenance entity shall submit inspection 
reports to the District two years after the operation 
phase permit becomes effective and every two years thereafter 
on District form EN-46. The inspection form must be signed 
and sealed by an appropriate registered professional. 

23. The proposed surface water management system must be constructed 
and operated in accordance with the plans received by the District 
on June 4, 1998. 
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THIS CONTRACT PLAN SET INCLUDES 

ROADWAY PLANS 
SIGNING AND PAVEMENT MARKING PLANS 
BRIDGE PLAN,S 
SIGNALIZATION PLANS 

A DETAILED INDEX APPEARS ON THE KEY SHEET 
OF EACH COWPONENT SET OF PLANS 

INDEX OF ROADWAY PLANS 
SHEET NO. SHEET DESCRIPTION 

I KEY SHEET 
2-3 SUMMARY OF PAY ITEMS 
4-6 DRAINAGE MAP 
7-8 BOX CULVERT DATA SHEETS 
9 SUMMARY OF QUANTITIES 
10-14 SUMMARY OF DRAINAGE STRUCTURES 
15-16 TYPICAL SECTIONS 
17-22 MISCELLANEOUS DETAILS 
23 AERIAL TARGET DATA SHEET 
23A-42 PLAN SHEETS 
43 MILLING AND RESURFACING DETAIL 
44-53 PROFILE SHEETS 
54 POND A DETAILS 
55-55A POND B DETAILS 
56 POND C DETAILS 
57 POND E DETAILS 
58-59 EROSION CONTROL DETAILS ST4 

60-6OA SOIL SURVEY SHEETS 
61-78 ROADWAY CROSS SECTIONS 
79-97 UTILITY ADJUSTMENT SHEETS 
98-127 INTERIM STANDARDS 
Ml-M22 TRAFFIC CONTROL PLANS 

THESE PLANS HAVE BEEN PREPARED 
IN ACCORDANCE WITH AND ARE GOVERNED 
BY THE STATE OF FLORIDA. 
DEPARTMENT OF TRANSPORTATION, 
ROADWAY AND TRAFFIC DESIGN STANDARDS 
(BOOKLET DATED JANUARY, 1994). 

LL 
BREVARD COUNTY,. FLORIDA 

BEGIN BRIDGE 
STA. 59.89.54 

BEGIN PROJECT 
BEGIN CONSTRUCTION 
STA. 43.25 

CONST. a SURVEY 

T28S 
T29S 

STA. 61. 

STA. 87.13.15 BK.. 
STA. 87.13.16 AHD. 

REVISIONS 

ROIDUAT SHEET 2 IREVISED 5114111 IICR 000(IOJM NO. II 
R000UAT SHEET 3 SUAVISED SF14111 IR0ER AC0CIM NO. II 
10005*? SHEET S IREVISED SF14111 INOER ICCEICUM NO. I I 
R000IA? SHEETS I. 2. 3. 1. 27. ii. ISA. $4. 52. 13. MI? S MIS (REVISED 51241111 
ROADWAY SMUTS I. 2 3. L U. ISA IREVISED #27111 

126.37.53 BK.- 
126.35.97 AHD. 

ORI 

tut iu :r .ss 
1425' WEST OF MINTON ROAD 
TO CORPORATE CIRCLE SE. 

LENGTH OF PROJECT 
MALABAR RD. 

LIN._FiT MILES 
ROADWAY 12155.72 2.302 
BRIDGES 140.8U 0.027 

NET LENGTH OF PROJECT I2296.0 2.328 

EXCEPTIONS 0.00 0.00 
GROSS LENGTH OF PROJECT u22%W 2.328 

ROADWAY PLANS 
I MILE ENGINEER OF RECORD 

KEVIN S. PERKO, P.E. 
200 E. ROBINSON STREET, SUITE 1560 

RECEVEDORLANDO, FL. 32801 

AUG LANS PREPARED BY i 

q-o-- p PROFESSI ONAL ENGINEERING CONSULTANTS, INC. 
200 E. ROBINSON STREET, SUITE 1560 

PALM BAY SERVICECENTER ORLANDO, FL. 32801 

END PROJECT 
ED CONSTRUCTION 
STA. 166.20.00 
CONSTRUCTION 

REVISIONS 
DATE IT CISCRIPTI05 

1110120 RIP () PALM SAT CITY CENTER 

II5RDVEINTS AS PROVIDED 
ST AVID ENGIICERINO. (IC. 

ATTENTION IS DIRECTED TO THE FACT THAT 
THESE PLANS MAY HAVE BEEN REDUCED IN 
SIZE BY REPRODUCTION. THIS MiST BE 
CONSIDERED WHEN OBTAINING SCALED DATA. 

GOVERNING SPECIFICATIONSi STATE OF 
DEPARTMENT OF TRANSPORTATION, STAN 
SPECIFICATIONS. DATED 1991, SURIE 
SPECIAL PROVISIONS THERETO IF.QL 
CONTRACT SPECIFICATIONS FOF.THi 

ROADWAY PLANS 
APPROVED BY KEVIN S. PERKO, REW 

P.E. NO. 43386 

.r'f 
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BEGIN PROJECT 
BEGIN CONSTRUCTION 
BEGIN U/LUNG & RESURFACING 
BEG/N WIDENING 

S1A 4325.00 
CONST.& 8 SURVEY 

MATCH EXISTING PAVT. 

BEGIN CROSS-SLOPE 
TRANSITION 

EXISTING ED?. 

SIDEWALK (BY OTHERS) 

CURB & GUTTER 
TYPE 'F' 

MALABAR RD. 

UIWNG & RESURFACING LiMITS 

MILL & RESURFACE THIS AREA 
(MILL P AVG. DEPTH & RESURFACE 

WITH FC-3 (P) (RUBBER)) 

NOTE: 
DESIGN BASED ON fLANS PROVIDED BY 
AVID ENGINEERINq.(JJEq 2/23/00. 

ij1C4.. :T 
.... 

RECEIVED 

AU!3 2' 2000 

/-Oo1- oW-4-n''1 
PALM BAY SERVICE CENTER 

IDATE BY DESCRIPTION DATE BY DESC1UPTION DATE I iy DEsauprIoN I DATE I BY I DESCRIPTION I DATE I BY I DESCRIPTION I itrvo vNri 
E*INEERMrJ I 

REVI8IONB 
I PLAN 

IWRONTS*SPROYIDEO I I I I I I I I 

I 

I I I 49JLTNffS 43OO TO 44+00 BAY CITY UNTER I I I I I I I I I IRNOINEESUNO PRWWT MA}1AGEMENI I RlIolIjIIsPj ) 
BY AVID ENGINEININO. INC. I I I I I I I I I I 

LM.YC nap, AMOTMA mM iiryj hI 96 *YY 



I. GRADES SHORN ARE FINISHED GRADES. 

2. ALL STAT*ONS AND OFFSETS REFER TO BASELINE 
CONSTMICTIOfI UNLESS OTHERNISE NOTED. 

3. ALL PWEMENT DIMENSIONS ARE TO THE ECCE OF PAYENENT 
UNLESS OTHERWISE NOTED. 

4 BEACH MARK DATUM IS NATIONAL GEODETIC VERTICAL 
DATUM OF IS INGVD - 

5. AM' NGI'D MONUMENT WITHIN THE LIMITS OF 
CONSTRUCTION IS TO BE PROTECTED. IF IN DANGER 
OF OAMADE.THE CONTRACTOR SHALL NOTIFY IMMEDIATELY. 

MR.RON TAYLOR 
C/O BUREAU OF SURIEY & MAPPING 
3 COUMOMVEALTH BLVD..MSIO5 
TNJ.AHASSEE.FL 32399 
TELEPHONE NO.d9341 4882427 

6. THE INFORMATION SHCWN ON THESE DRAYIINGS CONCERNING 
TYPE AND IXATION OF UTILITIES IS 8J.SED ON NA1LA&E 
RECORDS AND IS NOT GUARANTEED TO BE ACCURATE OR 
ALL INCWSWE.THE CONTRACTOR IS RESPONSIBLE FOR 
MAKING HIS 0/IN DETERMINATION AS TO THE TYPE AND 
IXATION OP UTIliTIES AS MAY BE NECESSARY TO /1/DID 
DAlI/CE THERETO. CO3ROINATION OF UTILITY RELOCATION 
WILL BE THE CONTRICTORS RESPONSIBILITY. 

7. THE CONTR/CTOR SHALL NOTIFY ALL UTILITY 0NNERS 48 
HOURS PRIOR TO COMMENCEMENT OF THE WOP.KTHE 
EXCA'ATORS SHALL COMPLY WITH FLORIDA STATUTE 
553.85J REGARDING NOTIFICATION OF EXISTING GAS AND 
OIL PIPELINE COMPAIKY ONNERS AND SHALL ALSO NOTIFY 
¶JNCLAT I-4J2-f7TO PRIOR TO EXCII/ATING 

GENERAL NOTES 

12. PIPE LENGTHS ARE FROM INSIDE F/CE OF STRUCTURE TO INSIDE 
F/CE OF STRLCTURE. PIPE SLOPES ARE FROM (1 ST&TO ( STR. 

IS. CONTRACTOR TO S4NCUT EXISTING PA'EUENT TO A NEAT EXE IN ALL 
AREAS WHERE TIEING INTO EXISTING PAYEMENT WITH PROPOSED 
PWEMENT. 

14. SEE MISCELLMECVJS DETAILS SHEET FOR UNDERORAIN 
LOCATIONS MD CONSTRUCTION DETAILS. 

IS. INLETELEV.FOR (ASTER INLETS IS THE NORIIALGUTTER 
GRACE AT THE CENTERLINE OF THE STRUCTURE. 

IS. STA/ OFFSET FOR INLETS.MIF S AND 0BPS REFERS TO CENTERLINE 
STRUCTURE AND FOR MESS REFERS TO CENTER OF TOE OF MES. 

if. ALL PERSONAL PROPERTY WITHIN THE RIGHT-CF-WAY SHALL 
BE RELXATED BY THE PROPERTY OLINER OR IT SHALL BE 
REMO/ED BY THE CONTRACTOR AS NECESSARY TO CONSTRUCT 
THE PROJECT IN ACCORDANCE WITH THE PLANS.THE 
CONTRACTOR SHALL DirE THESE PROPERTY ONNERS ThO WEEKS 
NOTICE PRIOR TO CLEARING AND GRUBBING OPERATIONS. SEE 
PROJECT SPECIFICATIONS. 

18. SIJBSZJRF/CE INFORMATION SHORN ON THESE OR/IJIINGS WAS 
OBTAINED FOR USE IN ESTABLISHING DESIGN CRITERIA FOR THE 
PROJECT.THE ACCURACY OF THIS INFORMATION IS NOT 
BIJARANTEED AND IS NOT TO BE CONSTRUED AS PART OP THE 
PLANS GO/ERRING CONSTRUCTION OF THE PROJECT.IT IS THE 
RESPONSIBILITY OF THE CONTRACTOR TO INWIRE OF THE ENGINEER 
IF ACCITICNAL INFORMATION IS AWLABLE.TO MAKE ARRANGEMENTS 
TO REVIEW SANE PRIOR TO BIDDING AND TO MAKE HIS 0/IN 
DETERMINATION AS TO ALL SUBSURFACE CONDITIONS. 

19. ALL ABANCOIIED PIPES AND CONTENTS THEREOF FOUND WITHIN THE 
RIGHT-OF-WAY NOT ShORN ON THE PLANS ARE TO BE REMC'/ED AND 
PROPERLY DISPOSED OF BY THE CONTRACTOR 

a UTILITIES ARE TO BE AWUSTED OR RELOCATED BY THE UTILITY m EXISTING GUARDRAIL IS TO BE DISMANTLED AND DELI/ERED TO COUNTrS 
COMPANIES UNLESS OTHERWISE NOTED. SEE UTIU7Y ADJJSTMENT NEAREST ROAD & BRIXE MAINTENANCE YARD (BA&UCK STREET SIIIOPA 
SHEETS FOR UTILITY ADCRESSE5.NAMES AND TELEPHONE NUMBERS. DELFIERY TO BE COORDINATED WITH ONNERS ENGiNEER. 

9. LOCATION OF PROPOSED DRWEW4YS IS APPROXIMATE. 
FINAL LOCATION AND TIE-IN ELEVATIONS TO BE DETERMINED 
IN THE FIELD. 

IO. ALL SIDEWALK CONSTRUCTION WITHIN DRIVEWAYS SHALL 
BE 6OVCRITE. 

II. PIPE LENGTHS SHONN ASSUME TYPE P (ALT.BJ (S6 WIDTH) AND 
TYPE J CALT.B)STRUCTURE COTTONS FOR ALL STRUCTURES. 

2!. THE CONTRACTOR SHALL INSPECT ALL EXISTING DRAIN/CE STRUCTURES 
AND PIPES TO REMAIN WITHIN THE CONSTRUCTION LIMITS AND REMO/E 
ANY INTERNAL DEBRIS AND SAND/SILT THEREFROM. 

22. THE CONTRACTOR SHALL ENSURE POSIT tIE DRAIN/CE TO ALL EXISTING 
AND PROPOSED DRAIN/CE STRUCTURES. 

23. SPECIAL ATTENTION IS DIRECTED TO THE F/CT THAT PORTIONS OF 
SOME DRAIN/CE STRUCTURES MN EXTEND INTO THE STABILIZED PORTION 
OF THE ROAD BED AND EXTREME CAUTION WILL BE NECESSARY IN 
STABILIZATION OPERATIONS AT THOSE LOCATIONS. 

25. ALL RCP.(RCUND WI ELLJPTICAU SHALL H/1IE ifS £VNTS WRAPPED 
IN ACCORDANCE WITH FCOT INDEX NO. 2CO 

26. THE CONTRACTOR SHALL BE AVARE THAT THE CLEARANCE BETWEEN STORM 
SEWER LATERALS AND THE PIPES ENCLOSING CANAL NO.5015 MINIMAL THE 
CONTRACTOR SHALL USE EXTREME CAUTION IN LAYING OUT THE STORM 
SEWER SYSTEM SUCH THAT PIPE BELLS CO NOT CONFLICT AND CAUSE 
INSUFFICIENT CLEARANCE. 

27. EXISTING DRAiN/CE STRUCTURES AND PIPES. INCLUDING ASBESTOS CEMENT PIPES. 
WITHIN CONSTPIXTKIN LIMITS SHALL BE REMO/ED UNLESS OTHERWISE NOTED. 

28. AllY PUBLIC LAND CORNER WITHIN THE LIMITS OF CONSTRUCTION IS TO BE PROTECTED. 
IF A CORNER MONUMENT IS IN DANGER OF BEING DESTROYED AND HAS NOT BEEN 
PROPERLY REFERENCED. THE CONTR/CTOV'TS SURVEYOR SHALL REPLACE OR CORRECT. 

39. WRING CONSTRUCTION. TRAFFIC SHALL BE MAINTAINED IN ACCORDANCE WITH MANUAL ON 
-UNIFORM TRAFFIC CONTROL CEVICE5.'-ANDFWTiNDEX 

SO. UNSUITABLE MATERIALS SHALL BE RELUIED AND PROPERLY/LEGALLY DISPOSED OP FROM 
CONSTRUCTION AREAS AND BJCKFILLEO WITH SUITABLE MATERIALS. 

SI. ALL MANHOLE TOPS SHALL BE TRAFFIC BEARING AND MANHOLE CORERS SHALL BE 3 FEET 
IN DIAMETER PER FLYJT INDEX 201. 

32. ALL SIDEWALKS TO lINE AN EXPANSION .N31T EVERY 501CR LESS. NO SUPFORMING OF 
SIDEWALK AW)/IED. 

33. CONTRACTOR SHALL COORDINATE WITH UTILITY ONNERS FOR HOLDING OF A1.'Y UTILITY POLE. 

34. THE AERIAL BACKGROUND ShORN ON THESE PLANS IS PRO/ICED FOR GENERAL ORIENTATION 
ONLY. VARIATIONS IN THE IN/CE EXIST AND IT ShrJJLD NOT BE MISCONSTRUED TO REPRESENT 
Sail/EYED DATA 

35. ALL CURB ENDS TO lINE FLARED ENDS OR TIE-IN TO EXISTING CURB. 

36. 

P PRIOR TO COMMENCING IiVAK ON POND ft THE CONTRACTOR SHALL NOTIFY THE CITY OF 
PALM BAY (JEFF WHITEHEAD.PARK SUPER VISOR. 407-952-344!) TO CCCROINATE CAPPING THE 
EXISTING IRRIGATION CONWITS WITHIN THE AFFECTED NORK AREA 

38. NEITHER HE/I/f EQUIPMENT NOR CONSTRUCTION MATERIALS.EXCEPT THOSE DIRECTLY 
ASSUCIATED WIT H THE POND B CONSTRCCTION.MAY BE STORED ON THE CITY HALL SITE. 
UNLESS SPECIFICALLY APPRC'/ED BY THE CITY PUBLIC NVRXS DIRECTOR. 

139 LF OF I8RCP 0 02% - -------------------------------- 
,- END CROSS-SLOPE 
I TRANSITION 

5TA44-25 z-i 

- ------- -- WICEI___ ------------- 
44 

p p p 

MILL & RESURFACE THIS AREA TO IDSOS 

(MILL r AVG. DEPTH & RESURFACE I 

WIfl-, FC-3 (P) (RUBBER)) -- - I 

I 

I 

I 

I 

- - - - - - 
. 

- 
I 

NOTE: I 

DESIGN. BASED ON PLANS PROVIDED BY I 

AVID ENGINEERING DATED 2/23/00. 

5110,00 ISP Pai.0 BAY CITY CENTER 
IIROvECNTS as PROVIDED 
BY AVID ENGINEERING lIC. 

SHEET 

I 241 

c2D STA.4&84L0 (58.AYLTJ 
cONST.cONC.ENDNALL 
FL.2IOO 

cz2, STA4&20.0O IS52qLTJ 
CONST.INLET TYPE &5 
INLET EL2613 
E.IM/.EL.2I28 
W.IW.EL.2I28 

c2 STA49-5000 (S52fLTJ 
CONST.INLET TYPE P-5 
INLET EL.2620 
W.IMI.EL. 21.53 

END MILUNG & RESURFACING 
END WIDENING 
BEGIN FULL DEPTH CONSTRUCTION 
STA. 49W/JO 

CONST.& 8 SUR VEX 

\.57.5I / 
(87.4ILT) ,/ / .53 

-- 
I. TL ff970 LTJ 

I 

'I SIDE WALJC.UTILITY.ORAIN/CE J I"D. ESEM\ 7/__ / I 

4 

I NROCOWE 

SURVEY & CONST. 

iI TTII-in 

E7&GTER 
rAms CRONN LINE -.. 

MALABAR RD. P.GLRT. 

FILUD% 
I __f 
p 

I -K.3J7 
: 

ii :- 
(6I.55RT)' I 

V 

-K -- 
- - . '- SPECIAL DITCH 

_. .. S 

TTTE 0 

..o " 
MANA 

LINE 
-I 

I 
A91W1DE CD j 

A1J6 2 
2COT44'1 

7 q,-b3W.q-P 
M 
DAY ERVIC CENTH 

I 

ESSLWALI 

PLAN 
IENGINEERING CONSULTANTS 44OO TO 50+00 



I. 

bJ 3924 - _/iz9Jo-L- jjJ 

fCOJIC.TRAFFICS 
TYPE I(OPTKMf I) I! 

II): 

REMO/E EXIST. I 
ONTRAFFIC 

SEPARATOR 

H 

I 5,10,001 ISP 

ZE STA5l32. (4L69'LTJ 
cONST.INLET TYPE P6 
INLET EL.259 
SJhV.EL. 22.54 

STA50I385 
SURVEY & BLCONST. 

cZ STA5I32I (SJJ5LTJ 
cONST.1INIM)LE TYPE P? 
TOP EL2B.02 
S.E.IW.EL.22.52 
N.IMf.EL.22.52 

fAJUWW ,- SWALX.(ffIUTY.I3RNNAZ 
SUR'.'EY I' & ROALW# EASEMENT 

\PALM BAY WEST PLAZA / 
- 

STA544B03 (G46'LTJ 
ONST.INLET TYPE P6 

INLET EL.25.99 
£IMI.EL.2L8I 

LTI -. 

1 
TCE.I I____\_ I T1.E. I 

I I 

I OAVEL1H1. I 

I I 

I 

LINE 

SHEET 
NO. 

25 

9 LI OF VAUEY GUTTER 
'-TYPE F'Ifl6& GUTTER_- 

sH I82X___IL.kL) 52I3 \_ _____ oScA1v,I j.--------e--- = 
VALLEY GUTTER r - B1IIQR.}.. 

2eSN-4 ------------------------- -_- - 

1r -i . 

'c 
7ii RCP ööx= 7-?CrYJ1AFFC SEPARATOR VP? llrRJlfl) 

51/" CRONN UNE- jPGLLT. 52 I 

i: 
: 

56 

LFOF!!RCPOO2X 

BIiHPXI --- 
&LRCPO - 

- r- - _____ 
It I 

AtM LINE -' I 1 H________________ 
L4 

MEET EXIST.PWT. \. MEET EXIST.WRB (ATJ 

cIlID 
Palm Bay West 
Stvpping Center 

cZ ST/5O8O.32 (2OMRTJ 
ONST.INLET TYPE P-5 

INLET EL.262J 
NE.IMf.EL.22.37 
E.IW.EL.22J7 

PQM BAY CITY cCNTLR 
IR0VCNTS AS PROVIDED 
BY AVID £NOINCCRIND. DC. 

cz.c 5TA52OOOO 
CONST.MAN4'IOLE TYPE P-T 
RIM EL2T.OI 
E.IM'.EL.22J4 
SJW.EL 2214 
W.IW.EL.22J4 

MALABAR RD. suRvEv& : ;ST. 
IS 

ci? 
- 

II II ii AIVLTl 
Uj iCE. II H H 

TLE.T 

CONST.TYPE DCIJRB 
MEET EXIST. 

NOTE: 
DESIGN BASED ON PLNIS PROVIDED BY 
AVID ENGINEERING DATED 2/23/00. 

RECEVEO 
t.13 20'l 

OF IRCP 0 02X 

'roma &1,TTEfl 

p cONSIOEWALK- 

0 

IVW LINE 

/ 
(j) STA52 (450 RTJ 

CONST.TYPE CCVTCH BOTTOM INLET ( - 
GRATE EL.25.20 

I 122J7 
OQ (4125RTJ 

iifr?.ul&t'1wj 
INLTEIJfH..- '#., :4- .' I 

vuoo 

I SURVEY 

P T.STA5OW r STND 3556 

*%L 
I I 

f SET IR 
I 3556 

I 

$ SETIR. 

I 

90W00 
SET BLANK 

N.&D. 

SET BLANK 
N.& 0. 

PPESSOVAL PL AN 
5000 TO 56+00 



II . 
ii' ISHEET 

%LFFLl 

I I , 'L' I % ci: STA 5&7WO (53.25rLTJ 5Th. (6YkLTJ 
Na 

I1 : I I I2 I I : 1 NECT TO EX&.C& WLTJ N.IW.EL2 i 5LTJ CT LINE /TU B4ER 

I I ' I ' c$T.wT TYPE 5 CNSTJTPE VOf ( ! 
I ' il 1 

I I I 
I 

INLET EL. 26 GRATE EI 2774 
,I I 

I I " 
. I 

£,Iw.E,_ 21.02 ' £ liii. El. 2(42 

I) FA'I BAIXE D A1Pl2H SLAB . I I ' isuM THIS AREA I l - WNNECT TO EZIST.PPIT. ' 'Z 5TA59E665 :TEsI I ____ ______________ ______________ w.rnv.E12.L44 I 

STJNLET TYP4 
. 

I I 
tM T* IMVtH & sirnr i,,- (6JJ6ILTJ GRATE EL.2T.52 I awsTwN CET#JLS.REFER TO I 

TO VAWE & 
: I I 

! 

WELL 

N \ &IW.EL24AI 8AIXE P1)/is. 
j_. I 

FC3 (ij(P4J9&RI 
I I I GRATE EL.92 \ 

2) EXIST.GUARA9JIIL IS TO BE SAW/GE UNE; 

SEE BAIXE PsW ITEM NOTES , '1 I E.WEL. 23.52 ' s EL. 2181 

I 

TUP8ID1TY BARRIER I 
I Ito! 

Convenience Store -------------- , i: 
, I 

I 

' : LT FEE PER 

PER INX 
3, EXISTING US MONUMENT 

ATSTAT6I5233 IiI i , I ' (TO REUAfN) czE:: sr. 5874I7J (&7LTJ , I I&j 

:::: LL:. 
I 

EX15T.CITR 

(EXISTIIt. INLETJ 32.JLT.IS TO BE PRESER/EA I 

£ltWEL22.5O 

STRICTURE TO P.EW#JN cOST TO BE INCUJCED IN OTHER 
I 

ITEMS. II I 

I I I 

I I 
I 

I 
: 

1 
STA.576&49 'h,. 

. 

SEE UISCELLAWEWS I I J 
16. I I suvr & qsr. END AUJM.HANDRNL i [INx AS 

END AWUINUM HANOPJIL 

S7WALK RliP I2ET.#JL I -O- Z7 gA %4\ BEG/N AWM.HMOIVIL 
TO REMNN,. 

STA5934 I3R#iW EXlST.SG // ____________ 
DETAILS SHEET FOR T I ' I 

I I I 

I Ii I I .PIPE L 0 RRJ WE 
T L /\ 

I 

j 
I 

UALABARO ' _________ _________ -- 
LiMITS RUBBlE p 

. errP I I I I SURVEY \ STA.595934 \ -T.C.E. 

\ 
GIN APPROKI1 SLA 

RIP-RAP SILT FENCE PER ' 
x RR ' ' r TE\\54ff # jj / 

. x I 
3' 

I 
EmrJvww %' Prw LT.". 

I .40 I I 
M1N7ON ROAD ,.' '\ 25D0 \\ , . BEGIN cONCRETP'MEp 

BEGIN AWU/NUM HANDRAIL 

% 52OLT. 

T # ' 
GIN !XE A \ 

FhNNIGE 
INDEX A3 

i: Ii : I I ' -°1':m 2wiT:x --'v-- \/ AN IcLWST.7 / 
. c4ro RE _______ 

I I5.,p C 

- - UNE / 
: 

I., 

LINE- II __ ____ 
,.-s1OEwAuc 

_._., -h : , . 
27.25 i!L( L cZ&?"- TYPE FC & C 

BAA lEA WALL- r TUR&iE J9 SEE E 

I __________ 
oMffO& 2O2LFOF AXE IND.E NO.410 

: ::mwmn 2 ' \ RcP . O.2X 

I_BREAKUNE BARRIER WALL TRANSJTP3N 7 PER INDEX 4103 &ww_L rnp a 
_________________________________I ----: ___ 

\- TYPE WRB & WTTER I ?L- , 
IC O2 . .,1,I . -J I GUTTER 

- - - OWCATV)I .2M! . . -0- 

fl3R 
r L 

\_ - -27;7g; --- ---- 154 \ _ _:ii_ . 
-:!k_ 

I LT. 
: 

2827 j 
j 

__ - 21--__ /-P1JLLT. I 
1 IiIi 

- - JUFLB1 __r_.:._.:. _ 

= 
56 i?EeC7 \ a s 45*T. I /' 

E 
I I 

cRo_ UNE 27i7'V UNE ONST 

ii_,-__ i!S __0 R 'fcASS-\%: (SEE CRNN/E DETAiL SHEETS \ 
tiOtURlEi 

- I I I I 
_______________________ I 

____ - 112 LW PIIE GULVE 
rwE 

__i__ - 
I ;2:_ /a 

WRVEY & csr. -' 27.77 28.06 N 
___ 

. I I ____ 
I 

I 
I 27.65 - 

F 
;-i; I 

01 ,z- :1- - rT 

/>TTPE _ PWRB & GCER ' \ J " I 

I BREANLINE 1 
. 

-----14?2 IEET -- /---;,'- 
UNE - C' r _ \ __ff - _ .I2 C Z / / 

GTER OREAICUNE _ : \_ ,sT. 931 IrRcP a Z - - BT(EPE --------- 26.88 - 27.51 

RcP 

27.24 

I J _1 
- I ____ ____________ 

- - - 
\-RAV UNE\ 4 

27J8 LüL /7t MV LINE 9fu M1M MN BA1E / / ] ItB4RIER N(L 

ST.PE 2 2q C O. 

INZ 103 7 lNX 103 ' 

-.--..... , # //L,19 p 24RP N O.3X 
ST fr3a38 I ____________ PER INDZ ANO 

1ST. I 
&GN AWNINUM HANDRAiL \ 27.30 , IF 2qRCP . 02% - - = 

a.;; 
24 LF 

EASEMENTS 

LF OF STAKED 
R1V UNE 

I , l&RT ONC8ARRIER WALL -.,.-.. . . PER INTJEZ NONO U BITT BARRIER 6ILF OF STAKED A r LT FENCE PER ( 

c:a: STAS682X 5481z7Lkr3_# 
27J9 2..4 ' i GUNNECT TO EXIST.SIOEWALX STA8IUZE,.." 

L 

27.16 

I 
' W8X 

: 

26.6 .: L -4 
STA2945J5 (29BERTJ (DOUBLE 10 

ZO'WIDE 

45 LF 
EN SJENDjMIMIM HANAQJJL RIM EL.27.43 

_______ 
swim; G1JE 

STAKED J8 STA.6I6438 
27J5 I 

B SURVEY MINTI RQ4O SILT FENCE PER 
42 IF OF 2f nc . 020Z TYPE PT INDEX SM 595664 C4I.RTJ Q: 

SEA 56GU (T5WRTJ -..--' .- I 
I RIM EL2T Fl '0 ' a*,T. 69 LE G cONST.INLET TYPE 10 

27.15 
iST.ClTCH TTOM INLET 

I I N.E.1W.EL. 20.07 
< c 050Z I 

SET Ii? GRATE EL. 27.64 SET l.A 

27.17 10LT 
I 

I j UNITS covsTRicTw SZIW.EL 2087 LINE -. 
f 

3556 N. 1W. ft 2361 j 
RfW 

I 
27.21 

SE. (M'.EL. PJJS 
I N T XIST P4S/T <, 

W. 11W. EL. EO. 
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Runoff Curve Numbers 

Project: MALABAR ROAD - SEGMENT 1 

Location: BASIN A 

Circle one: Present Developed 

RjinricNunibr4CN) 

By: KSP Date: 

Checked: Date: 

EILECNfOSIA 

So Name 

gro**p 

ner l)eeriptim* 

(ov' ype tre mn1 a4 
1iydragi oafl*ion Tab. Fig. FIg. 

prat tro*z 24 3 94 
mpMu 

Arn Produ 

area 

Roadway Pavement 98 2.30 225.40 

D 
Open Space, Good Condition 

(Grass Cover5O to 75%) 84 1.27 106.68 

D 
Open Space, Good Condition 

(Grass Cover>75%) 80 0.61 48.80 
Stormwater Pond A 

(Area Below Overflow Weir) 100 0.33 33.00 

Totals= 4.51 413.88 

CN (weighted) = total product/total area 

Reference: Urban Hydrologyfor Small Watersheds 
Technical Release 55, Soil Conservation 
Service, June 1986 

Use CN = 92.0 
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (25YR/241-IR) 
AUGUST 28, 2000 (FN:G:\. .\BR-10\PONDA\PONDA25) 

BASIN NAME BASINA JIFFY A-13 A-12 A-17 
NODE NAME PONDA JIFPOND A-13 A-12 A-17 

UNIT HYDROGRAPH UH484 UH484 UH484 tJH484 UH484 
PEAKING FACTOR 484. 484. 484. 484. 484. 

RAINFALL FILE SCSIII SCSIII SCSIII SCSIII SCSIII 
RAIN AMOUNT (in) 9.40 9.40 9.40 9.40 9.40 
STORM DURATION (hrs) 24.00 24.00 24.00 24.00 24.00 

AREA (ac) 4.51 .59 1.00 1.00 1.00 
CURVE NUMBER 92.00 92.00 .00 .00 .00 
DCIA (%) .00 .00 .00 .00 .00 
TC (mins) 31.70 10.00 10.00 10.00 10.00 
LAG TIME (hrs) .00 .00 .00 .00 .00 
BASIN STATUS ONSITE ONSITE ONSITE ONSITE ONSITE 

BASIN QMX (cfs) TMX (hrs) VOL (in) NOTES 
BASINA 22.85 12.40 8.42 
JIFFY 3.68 12.22 8.42 
A-13 .00 .00 .00 
A-12 .00 .00 .00 
A-17 .00 .00 .00 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (25YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-10\PONDA\PONDA25) 

NODAL MIN/MAX/TIME CONDITIONS REPORT 

J<-- MINIMUMS -->1 <-- MAXIMUMS ---> 
NODE ID PARAMETER VALUE TIME (hr) VALUE TIME (hr) 

PONDA STAGE (ft) 20.00 1.75 24.16 12.50 
VOLUME (af): .00 1.75 .86 12.50 
RUNOFF (cfs): .00 1.75 21.10 12.25 
OFFSITE (cfs) : .00 24.00 .00 24.00 

OTHER (cfs) : -17.35 11.75 1.17 8.50 
OUTFLOW (cfs) : .00 10.75 20.29 12.50 

MTC#37 STAGE (ft) : 15.00 6.00 17.29 24.00 
VOLUME (af): .00 10.75 3.01 24.00 
RUNOFF (cfs) : .00 24.00 .00 24.00 
OFFSITE (cfs) : .00 24.00 .00 24.00 
OTHER (cfs) : .00 10.75 20.29 12.50 

OUTFLOW (cfs) : .00 24.00 .00 24.00 

JIFPOND STAGE (ft) : 22.50 1.75 25.68 12.50 
VOLUME (af): .00 1.75 .16 12.50 
RUNOFF (cfs) : .00 1.75 3.67 12.25 
OFFSITE (cfs): .00 24.00 .00 24.00 
OTHER (cfs): .00 24.00 .00 24.00 

OUTFLOW (cfs): .00 1.75 1.16 13.00 

A-12 STAGE (ft): 20.81 6.75 24.25 12.50 
VOLUME (af): .00 3.25 .01 12.50 
RUNOFF (cfs): .00 24.00 .00 24.00 
OFFSITE (cfs) : .00 24.00 .00 24.00 

OTHER (cfs) : -2.45 11.25 .74 6.25 
OUTFLOW (cfs) : .00 6.75 6.70 13.00 

A-13 STAGE (ft) : 21.02 7.25 24.25 12.50 
VOLUME (af) : .00 2.25 .00 12.50 

RUNOFF (cfs) : .00 24.00 .00 24.00 
OFFSITE (cfs) : .00 24.00 .00 24.00 

OTHER (cfs) : .00 1.75 1.16 13.00 
OUTFLOW (cfs) : -2.45 11.25 .74 6.25 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (25YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-lO\PONDA\PONDA25) 

NODAL MIN/MAX/TIME CONDITIONS REPORT 

<-- MINIMUMS --> <-- MAXIMUMS -->1 
NODE ID PARAMETER VALUE TIME (hr) VALUE TIME (hr) 

A-17 STAGE (ft) : 20.40 4.25 24.07 12.50 
VOLUME (af) .00 4.00 .01 12.50 
RUNOFF (cfs) .00 24.00 .00 24.00 
OFFSITE (cfs) : .00 24.00 .00 24.00 
OTHER (cfs) : .00 6.75 6.70 13.00 

OUTFLOW (cfs) : -17.35 11.75 1.17 8.50 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (25YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-l0\PONDA\PONDA25) 

CONTROL PARAMETERS 

START TIME: 
END TIME: 

TO TIME 
(hours) 

30.00 

.00 
24 . 00 

SIMULATION INC 
(secs) 

1.00 

PRINT INC 
(mins) 

15 . 00 

RUNOFF HYDROGRAPH FILE: DEFAULT 
OFFSITE HYDROGRAPH FILE: DEFAULT 
BOUNDARY DATABASE FILE: NONE 

NOTE: 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (25YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-10\PONDA\PONDA25) 

NODE NODE INI STAGE X-COOR Y-COOR LENGTH STAGE AR/TM/STR 
NAME TYPE (ft) (ft) (ft) (ft) (ft) (ac/hr/af) 

PONDA AREA 20.000 .000 .000 .000 20.000 .120 
21.000 .160 
22.000 .200 
23.000 .240 
24.000 .280 
25.000 .330 

MTC#37 TIME 15.000 .000 .000 .000 15.000 .000 
15.000 6.000 
18.050 30.000 

JIFPOND AREA 22.500 .000 .000 .000 22.500 .050 
23.000 .050 
24.000 .050 
25.000 .050 
26.000 .050 
27.000 .050 

A-12 AREA 20.810 .000 .000 .000 20.810 .001 
27.170 .001 

A-13 AREA 21.020 .000 .000 .000 21.020 .001 
26.860 .001 

A-17 AREA 20.400 .000 .000 .000 20.400 .001 
27.720 .001 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (25YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-l0\PONDA\PONDA25) 

>>REACH NANE : RO-1 
FROM NODE : JIFPOND 
TO NODE : A-13 
REACH TYPE : CIRCULAR WEIR/GATE/ORIFICE, MAVIS EQ. 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
]:NVERT EL. (ft) : 22.500 SPAN (ins) : 6.000 RISE (ins) : 6.000 

WEIR COEF.: 3.000 GATE COEF.: .600 NUMBER OF ELEM.: 1.000 
NOTE: 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (25YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-10\PONDA\PONDA25) 

>>REACH NAME : RC-13 
FROM NODE : A-13 
TO NODE : A-12 
REACH TYPE : CULVERT, CIRCULAR w/ ROADWAY 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
TURBO SWITCH : OFF 

CULVERT DATA 
SPAN (in) : 18.000 RISE (in) : 18.000 

U/s INVERT (ft) : 21.020 D/S INVERT Cf t) : 20.810 
ENTRNC LOSS: .500 # OF CULVERTS: 1.000 

POSITION A : NOT USED 

PC)SITION B : NOT USED 

NOTE: 

>>REACH NAME : RC-12 
FROM NODE : A-12 
TO NODE : A-17 
REACH TYPE : CULVERT, CIRCULAR w/ ROADWAY 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
TURBO SWITCH : OFF 

CUI.JVERT DATA 
SPAN (in) : 24.000 RISE (in) : 24.000 

U/s INVERT (ft) : 20.810 D/S INVERT (ft) : 20.400 
ENTRNC LOSS: .300 # OF CULVERTS: 1.000 

POSITION A : NOT USED 

POSITION B : NOT USED 

NOTE: 

LENGTH (ft) : 106.000 
MANNING N: .012 

LENGTH Cf t) : 141.000 
MANNING N: .012 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (2SYR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-lO\PONDA\PONDA25) 

>>REACH NANE : RC-17 
FROM NODE : A-17 
TO NODE PONDA 
REACH TYPE : CULVERT, CIRCULAR w/ ROADWAY 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
TURBO SWITCH : OFF 

CULVERT DATA 
SPAN (in) : 36.000 RISE (in) : 36.000 

U/S INVERT (ft) : 20.400 D/S INVERT (ft) : 20.000 
ENTRNC LOSS: - .500 4 OF CULVERTS: 1.000 

POSITION A : NOT USED 

POSITION B : NOT USED 

NOTE: 

LENGTH (ft) : 84.000 
MANNING N: .012 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (2SYR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-10\PONDA\PONDA25) 

>>REACH NAME : RW-1 
FROM NODE : PONDA 
TO NODE : MTC#37 
REACH TYPE : DROP STRUCTURE w/ CIRC. CULVERT 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
TURBO SWITCH : OFF 

CULVERT DATA 
SPAN (in) : 24.000 RISE (in) : 24.000 LENGTH (ft) : 50.000 

u/S INVERT (ft) : 19.000 D/S INVERT (ft) : 18.000 MANNING N: .012 
ENTRNC LOSS: .500 # OF CULVERTS: 1.000 

POSITION A : RECTANGULAR RISER SLOT 
CREST EL. (ft) : 22.800 CREST LN. (ft) : 4.000 OPENING (ft) : 999.000 

WEIR COEF.: 3.200 GATE COEF.: .600 NUMBER OF ELEM.: 1.000 

POSITION B : NOT USED 

NOTE: PROPOSED OUTFALL STRUCTURE A-20 

>>RE:ACH NAME : RW-2 
FROM NODE : JIFPOND 
TO NODE : A-13 
REACH TYPE : DROP STRUCTURE w/ CIRC. CULVERT 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
TURBO SWITCH : OFF 

CULVERT DATA 
SPAN (in) : 15.000 RISE (in) : 15.000 LENGTH (ft) : 6.000 

U/S INVERT (ft) : 22.380 D/S INVERT (ft) : 22.000 MANNING N: .012 
ENTRNC LOSS: .500 # OF CULVERTS: 1.000 

POSITION A : RECTANGULAR RISER SLOT 
CREST EL. (ft) : 26.880 CREST LN. (ft) : 10.170 OPENING (ft) : 999.000 

WEIR COEF.: 3.200 GATE COEF.: .600 NUMBER OF ELEM.: 1.000 

NOTE: 



Advanced Interconnected Channel & Pond Routing (adICPP. Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (25YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-l0\PONDA\PONDA25) 

REACH SUMMARY 

INDEX RCHNANE FRMNODE TONODE REACH TYPE 

i. RO-1 JIFPOND A-13 CIRCULAR WEIR/GATE/ORIFICE, MAy15 EQ. 
2. RC-13 A-13 A-12 CULVERT, CIRCULAR w/ ROADWAY 
3 RC-12 A-12 A-17 CULVERT, CIRCULAR w/ ROADWAY 
4 RC-17 A-17 PONDA CULVERT, CIRCULAR w/ ROADWAY 
5 RW-1 PONDA MTC#37 DROP STRUCTURE w/ CIRC. CULVERT 
6 RW-2 JIFPOND A-13 DROP STRUCTURE W/ CIRC. CULVERT 
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Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (3YR/241-IR) 

AUGUST 28, 2000 (FN:G:\. .\BR-l0\PONDA\PONDA3) 

BASIN NAME BASINA JIFFY A-13 A-12 A-17 
NODE NAME PONDA JIFPOND A-13 A-12 A-17 

UNIT HYDROGRAPH UH484 UH484 UH484 tJH484 UH484 
PEAKING FACTOR 484. 484. 484. 484. 484. 

RAINFALL FILE SCSIII SCSIII SCSIII SCSIII SCSIII 
RAIN AMOUNT (in) 5.64 5.64 5.64 5.64 5.64 
STORM DURATION (hrs) 24.00 24.00 24.00 24.00 24.00 

AREA (ac) 4.51 .59 1.00 1.00 1.00 
CURVE NTJMBER 92.00 92.00 .00 .00 .00 

DCIA (%) .00 .00 .00 .00 .00 

TC (mins) 31.70 10.00 10.00 10.00 10.00 
LAG TIME (hrs) .00 .00 .00 .00 .00 

BASIN STATUS ONSITE ONSITE ONSITE ONSITE ONSITE 

BASIN QMX (cfs) TMX (hrs) VOL (in) NOTES 
BASINA 13.20 12.40 4.71 
JIFFY 2.14 12.24 4.71 
A-13 .00 .00 .00 

A-12 .00 .00 .00 

A-17 .00 .00 .00 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (3YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-l0\PONDA\PONDA3) 

NODAL MIN/MAX/TIME CONDITIONS REPORT 

1<-- MINIMUMS -->1 1<-- MAXIMUMS .--> 

NODE ID PARAMETER VALUE TIME (hr) VALUE TIME (hr) 

PONDA STAGE (ft) : 20.00 3.00 23.65 12.50 
VOLUME (af) .00 2.75 .72 12.50 
RUNOFF (cfs) : .00 2.75 12.10 12.25 

OFFSITE (cfs) : .00 24.00 .00 24.00 
OTHER (cfs): -1.82 10.75 18.44 12.75 

OUTFLOW (cfs) .00 12.00 10.09 12.50 

MTC#37 STAGE (ft) : 15.00 6.00 17.29 24.00 
VOLUME (af): .00 12.00 1.44 24.00 
RUNOFF (cfs): .00 24.00 .00 24.00 
OFFSITE (cfs): .00 24.00 .00 24.00 

OTHER (cfs): .00 12.00 10.09 12.50 
OUTFLOW (cfs): .00 24.00 .00 24.00 

JIFPOND STAGE (ft): 22.50 3.00 24.08 12.50 
VOLUME (af): .00 2.75 .08 12.50 
RUNOFF (cfs): .00 2.75 2.14 12.25 
OFFSITE (cfs): .00 24.00 .00 24.00 

OTHER (cfs) : .00 24.00 .00 24.00 
OUTFLOW (cfs) : - .05 24.00 .63 12.00 

A-12 STAGE (ft): 20.81 9.00 23.64 12.50 
VOLUME (af): .00 5.00 .01 12.50 
RUNOFF (cfs) : .00 24.00 .00 24.00 
OFFSITE (cfs) : .00 24.00 .00 24.00 

OTHER (cfs) : .00 9.75 2.52 24.00 
OUTFLOW (cfs) : -6.40 24.00 .33 10.75 

A-13 STAGE (ft) : 21.02 9.75 23.74 12.50 
VOLUME (af): .00 3.25 .00 12.50 

RUNOFF (cfs) : .00 24.00 .00 24.00 
OFFSITE (cfs) : .00 24.00 .00 24.00 

OTHER (cfs) : -.05 24.00 .63 12.00 
OUTFLOW (cfs) : .00 9.75 2.52 24.00 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (3YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-1O\PONDA\PONDA3) 

NODAL MIN/MAX/TIME CONDITIONS REPORT 

k-- MINIMUMS -->1 <-- MAXIMUMS --> 
NODE ID PARANETER VALUE TIME (hr) VALUE TIME (hr) 

A-17 STAGE (ft) 20.40 6.25 23.76 12.50 
VOLUME (af) : .00 5.75 .01 12.50 
RUNOFF (cfs) : .00 24.00 .00 24.00 

OFFSITE (cfs): .00 24.00 .00 24.00 
OTHER (cfs): -6.40 24.00 .33 10.75 

OUTFLOW (cfs) : -1.82 10.75 18.44 12.75 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (3YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-1O\PONDA\PONDA3) 

CONTROL PARAMETERS 

START TIME: 
END TIME: 

TO TIME 
(hours) 

30.00 

.00 
24 . 00 

SIMULATION INC 
(secs) 

1.00 

PRINT INC 
(ruins) 

15 . 00 

RUNOFF HYDROGRAPH FILE: DEFAULT 
OFFSITE HYDROGRAPH FILE: DEFAULT 
BOUNDARY DATABASE FILE: NONE 

NOTE: 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (3YR/24HR) 

AUGUST 28, 2000 (FN:G:\. .\BR-lO\PONDA\PONDA3) 

NODE NODE INI STAGE X-COOR Y-COOR LENGTH STAGE AR/TM/STR 

NAME TYPE (ft) (ft) (ft) (ft) (ft) (ac/hr/af) 

PONDA AREA 20.000 .000 .000 .000 20.000 .120 
21.000 .160 
22.000 .200 
23.000 .240 
24.000 .280 
25.000 .330 

NTC#37 TIME 15.000 .000 .000 .000 15.000 .000 
15.000 6.000 
18.050 30.000 

JIFPOND AREA 22.500 .000 .000 .000 22.500 .050 
23.000 .050 
24.000 .050 
25.000 .050 
26.000 .050 
27.000 .050 

A-12 AREA 20.810 .000 .000 .000 20.810 .001 
27.170 .001 

A-13 AREA 21.020 .000 .000 .000 21.020 .001 
26.860 .001 

A-17 AREA 20.400 .000 .000 .000 20.400 .001 
27.720 .001 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (3YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-10\PONDA\PONDA3) 

>>REACH NAME : RO-1 
FROM NODE : JIFPOND 
TO NODE : A-13 
REACH TYPE : CIRCULAR WEIR/GATE/ORIFICE, MAVIS EQ. 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
]:NvERT EL. (ft) : 22.500 SPAN (ins) : 6.000 RISE (ins) 

WEIR COEF.: 3.000 GATE COEF.: .600 NUMBER OF ELEM.: 
NOTE: 

6.000 
1.000 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (3YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-10\PONDA\PONDA3) 

>>REACH NAME : RC-13 
FROM NODE : A-13 
TO NODE : A-12 
REACH TYPE : CULVERT, CIRCULAR w/ ROADWAY 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
TURBO SWITCH : OFF 

CULVERT DATA 
SPAN (in): 18.000 RISE (in): 18.000 

U/S INVERT (ft) : 21.020 D/S INVERT (ft) : 20.810 
ENTRNC LOSS: - .500 # OF CtJLVERTS: 1.000 

POSITION A : NOT USED 

POSITION B : NOT USED 

NOTE: 

>>REACH NAME : RC-12 
FROM NODE : A-12 
TO NODE : A-17 
REACH TYPE : CULVERT, CIRCULAR w/ ROADWAY 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
TURBO SWITCH : OFF 

CULVERT DATA 
SPAN (in) : 24.000 RISE (in) : 24.000 

U/S INVERT (ft) : 20.810 D/S INVERT (ft) : 20.400 
ENTRNC LOSS: .300 # OF CtJLVERTS: 1.000 

POSITION A : NOT USED 

POSITION B : NOT USED 

NOTE: 

LENGTH (ft) : 106.000 
MANNING N: .012 

LENGTH (ft) : 141.000 
MANNING N: .012 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (3YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-1O\PONDA\PONDA3) 

>>REACH NAME : RC-17 
FROM NODE : A-17 
TO NODE : PONDA 
REACH TYPE : CULVERT, CIRCULAR w/ ROADWAY 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
TURBO SWITCH : OFF 

CULVERT DATA 
SPAN (in) : 36.000 RISE (in) : 36.000 LENGTH (ft) : 84.000 

U/S INVERT (ft) : 20.400 D/S INVERT (ft) : 20.000 MANNING N: .012 

ENTRNC LOSS: .500 # OF CULVERTS: 1.000 

POSITION A : NOT USED 

POSITION B : NOT USED 

NOTE: 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (3YR/241-IR) 

AUGUST 28, 2000 (FN:G:\. .\BR-10\PONDA\PONDA3) 

>>REACH NANE : RW-1 
FROM NODE : PONDA 
TO NODE : MTC#37 
REACH TYPE : DROP STRUCTURE w/ CIRC. CULVERT 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
TURBO SWITCH : OFF 

CULVERT DATA 
SPAN (in) : 24.000 RISE (in) : 24.000 LENGTH (ft) : 50.000 

U/S INVERT (ft) : 19.000 fl/S INVERT (ft) : 18.000 MANNING N: .012 

ENTRNC LOSS: - .500 # OF CULVERTS: 1.000 

POSITION A : RECTANGULAR RISER SLOT 
CREST EL. (ft) : 22.800 CREST LN. (ft) : 4.000 OPENING (ft) : 999.000 

WEIR COEF.: 3.200 GATE COEF.: .600 NUMBER OF ELEM.: 1.000 

POSITION B : NOT USED 

NOTE: PROPOSED OUTFALL STRUCTURE A-20 

>>REACH NANE : RW-2 
FROM NODE : JIFPOND 
TCI NODE : A-13 
REACH TYPE : DROP STRUCTURE w/ CIRC. CULVERT 
FLOW DIRECTION : POSITIVE AND NEGATIVE FLOWS ALLOWED 
TURBO SWITCH : OFF 

CULVERT DATA 
SPAN (in) : 15.000 RISE (in) : 15.000 LENGTH (ft) : 6.000 

U/S INVERT (ft) : 22.380 fl/S INVERT (ft) : 22.000 MANNING N: .012 

ENTRNC LOSS: - .500 # OF CULVERTS: 1.000 

POSITION A : RECTANGULAR RISER SLOT 
CREST EL. (ft) : 26.880 CREST LN. (ft) : 10.170 OPENING (ft) : 999.000 

WEIR COEF.: 3.200 GATE COEF.: .600 NUMBER OF ELEM.: 1.000 

POSITION B : NOT USED 

NOTE: 



Advanced Interconnected Channel & Pond Routing (adICPR Ver 1.40) 
Copyright 1989, Streamline Technologies, Inc. 

POND A INCL. PALM BAY CENTER (3YR/24HR) 
AUGUST 28, 2000 (FN:G:\. .\BR-l0\PONDA\PONDA3) 

REACH SUMMARY 

INDEX RCHNAME FRMNODE TONODE REACH TYPE 

1 RO-1 JIFPOND A-13 CIRCULAR WEIR/GATE/ORIFICE, MAVIS EQ. 
2 RC-13 A-13 A-12 CULVERT, CIRCULAR w/ ROADWAY 
3 RC-12 A-12 A-17 CULVERT, CIRCULAR w/ ROADWAY 
4 RC-17 A-17 PONDA CULVERT, CIRCULAR w/ ROADWAY 
5 RW-1 PONDA MTC*37 DROP STRUCTURE w/ CIRC. CULVERT 
6 RW-2 JIFPOND A-13 DROP STRUCTURE w/ CIRC. CULVERT 





N T W 0 R X (Ver. 1.21) 
Copyright 1990, Streamline Technologies, Inc. 

POND A 3YR/24HR POST-DEV STORMSEWER (PBCC W/EAST INLET) 
AUGUST 28, 2000 (FN:\NETWORX\BR-l0\PONDA\3YRPBCC) 

*** NODE INFORMATION *** STORM TABS PART "A" 

NODE NANE 

ST7TION (ft) 
OFFSET (ft) 
EASTING (ft) 
NORTHING (ft) 
NODE TYPE 

GUTTER/GROUND EL. (ft) 
MAXIMUM SURCHARGE (ft) 
BOTTOM EL. (ft) 
STRUCTURE DIA. (ft) 
MAXIMUM INLET FLOW (cfs) 
INLET EFFICIENCY 

CATCHMENT AREA (ac) 
RUNOFF COEFFICIENT 
TIME of CONC. (mm) 
RNFALL INTENSITY (iph) 
FLOW TO INLET (cfs) 
POTENTIAL FLOWBY (cfs) 
BASE FLOW (cfs) 

SUM of AREAS (ac) 
SUM of CxA (ac) 
SUM of TCs (mm) 
SUM of RNFALL INT. (iph) 
SUM of SURFACE FLOW (cfs): 
SUM of BASE FLOW (cfs) 
DESIGN FLOW (cfs) 
ACTUAL FLOW (cfs) 

A-i A-6 A-2 A-4 A-3 

5132.00 .00 .00 .00 .00 
-41.69 .00 .00 .00 .00 

0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 
0 1 1 0 1 

25.80 26.02 26.21 25.20 27.01 
999.00 999.00 999.00 999.00 999.00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 
9.00 9.00 9.00 9.00 9.00 
1.00 1.00 1.00 1.00 1.00 

.44 .00 .17 1.27 .00 

.84 .00 .86 .20 .00 
10.00 10.00 10.00 25.00 10.00 
6.50 6.50 6.50 4.39 6.50 
2.40 .00 .95 1.12 .00 
.00 .00 .00 .00 .00 
.00 .00 .00 .00 .00 

.44 .44 .61 1.27 1.88 

.37 .37 .52 .25 .77 
10.00 10.15 11.07 25.00 25.37 
6.50 6.47 6.26 4.39 4.36 
2.40 2.40 3.36 1.12 4.47 
.00 .00 .00 .00 .00 

2.40 2.39 3.23 1.12 3.36 
2.40 2.39 3.23 1.12 3.36 



N E T W 0 R X (Ver. 1.21) 
Copyright 1990, Streamline Technologies, Inc. 

POND A 3YR/24HR POST-DEV STORMSEWER (PBCC W/EAST INLET) 
AUGUST 28, 2000 (FN: \NETWORX\BR-l0\PONDA\3YRPBCC) 

** REACH INFORMATION *** STORM TABS PART "B" 

REACHNAME : 1 6 2 4 3 

FROM NODE NAME : A-i A-6 A-2 A-4 A-3 
To NODE NAME : A-6 A-2 A-3 A-3 A-7 

GEOMTRIC CONFIGURATION : CIRC. CIRC. CIRC. CIRC. CIRC. 
GEOMETRIC PARAMETER "A" : 18.00 18.00 18.00 18.00 18.00 
GEOMETRIC PARAMETER "B" : 18.00 18.00 18.00 18.00 18.00 
LENGTH (ft) : 12.00 75.00 120.00 14.00 248.00 
MANNINGs N : .012 .012 .012 .012 .012 
NtThIBER OF IDENTICAL RCHs : 1 1 1 1 1 

DNSTREAM INVERT EL. (ft) : 22.52 22.37 22.14 22.14 21.65 
DUSTREAM CROWN EL. (ft) : 24.02 23.87 23.64 23.64 23.15 
DNSTREAM COVER DPTH (f t) : 2.00 2.34 3.37 3.37 2.89 
DNSTREAM HGL EL. (ft) : 25.50 25.45 25.32 25.32 25.06 
DNSTREAN EGL EL. (ft) : 25.53 25.50 25.38 25.38 25.25 
DNSTREAM FREEBOARD (f t) : .52 .76 1.69 1.69 .98 

U]?STREAM INVERT EL. Cf t) : 22.54 22.52 22.37 22.17 22.14 
U]?STREAN CROWN EL. (ft) : 24.04 24.02 23.87 23.67 23.64 
UPSTREAM COVER DPTH Cft) : 1.76 2.00 2.34 1.53 3.37 
tJ]?STREAM HGL EL. (ft) : 25.50 25.50 25.45 25.33 25.32 
U]?STREAM EGL EL. (ft) : 25.50 25.53 25.50 25.33 25.38 
UPSTREAM FREEBOARD Cf t) : .30 .52 .76 .13 1.69 

DESIGN FLOW (cfs) : 2.40 2.39 3.23 1.12 3.36 
REACH SLOPE C%) : .17 .20 .19 .21 .20 
CRITICAL DEPTH Cft) : .59 .59 .68 .39 .70 
NORMAL DEPTH (ft) : .77 .72 .88 .47 .89 

EXIT LOSS COEFFICIENT : .00 .00 .00 .00 .00 
ENTRANCE LOSS COEFFICIENT: .00 .00 .00 1.00 .00 
MINOR LOSS COEFFICIENT : .00 .00 .00 .00 .00 
STRtJC. LOSS COEFFICIENT : .90 .60 .60 .50 .70 

EXIT VELOCITY (fps) : 1.36 1.35 1.83 .63 1.90 
ENTRANCE VELOCITY (fps) : 1.36 1.35 1.83 .63 1.90 
AVERAGE VELOCITY (fps) : 1.36 1.35 1.83 .63 1.90 
STRUCTURE VELOCITY (fps) : .00 1.36 1.83 .00 1.90 

EXIT LOSS (ft) : .000 .000 .000 .000 .000 
ENTRANCE LOSS (fit) : .000 .000 .000 .006 .000 
OTHER MINOR LOSS Cft) : .000 .000 .000 .000 .000 
FRICTION LOSS (fit) : .005 .033 .097 .001 .216 
STRUCTURE LOSS Cft) : .000 .017 .031 .000 .039 

TOTAL LOSSES (fit) .005 .050 .128 .008 .255 
CONTROL ELEVATION (ft) : 25.498 25.448 25.320 25.320 25.065 
UPSTREAM HGL (ft) 25.503 25.498 25.448 25.327 25.320 



N E T W 0 R X (Ver. 1.21) 
Copyright 1990, Streamline Technologies, Inc. 

POND A 3YR/24HR POST-DEV STORMSEWER (PBCC W/EAST INLET) 
AUGUST 28, 2000 (FN:\NETWORX\BR-l0\PONDA\3YRPBCC) 

** NODE INFORMATION *** STORM TABS PART NA" 

NODE NAME A-S A-7 A-8A A-8 A-9 

STATION (ft) .00 .00 .00 .00 .00 
OFFSET (ft) .00 .00 .00 .00 .00 
EASTING (ft) 0. 0. 0. 0. 0. 
NC)RTHING Cf t) : 0. 0. 0. 0. 0. 
NoDE TYPE : 0 1 0 1 0 

GUTTER/GROUND EL. (ft) : 25.99 26.04 26.60 27.43 26.58 
MAXIMUM SURCHARGE (ft) 999.00 999.00 999.00 999.00 999.00 
BOTTOM EL. (ft) : .00 .00 .00 .00 .00 
STRUCTURE DIA. (ft) : .00 .00 .00 .00 .00 
MAXIMUM INLET FLOW (cfs) 9.00 9.00 9.00 9.00 9.00 
INLET EFFICIENCY 1.00 1.00 1.00 1.00 1.00 

CATCHMENT AREA (ac) : .34 .49 .10 .00 .13 
RUNOFF COEFFICIENT .86 .84 .25 .00 .79 
TIME of CONC. (mm) : 10.00 10.00 10.00 10.00 10.00 
RNFALL INTENSITY (iph) : 6.50 6.50 6.50 6.50 6.50 
FLOW TO INLET (cfs) 1.90 2.68 .16 .00 .67 
POTENTIAL FLOWBY (cfs) : .00 .00 .00 .00 .00 
BASE FLOW (cfs) .00 .00 .00 .00 .00 

SUM of AREAS (ac) : .34 2.71 .10 2.81 .13 
SUM of CxA (ac) : .29 1.47 .03 1.50 .10 
SUM of TCs (mm) 10.00 27.54 10.00 28.66 10.00 
SUN of RNFALL INT. (iph) 6.50 4.19 6.50 4.11 6.50 
SUM of SURFACE FLOW (cfs) : 1.90 9.05 .16 9.21 .67 
SUN of BASE FLOW (cfs) : .00 .00 .00 .00 .00 
DESIGN FLOW (cfs) : 1.90 6.17 .16 6.15 .67 
ACTUAL FLOW (cfs) 1.90 6.17 .16 6.15 .67 



N E T W 0 R X (Ver. 1.21) 
Copyright 1990, Streamline Technologies, Inc. 

POND A 3YR/24HR POST-DEV STORMSEWER (PBCC W/EAST INLET) 

AUGUST 28, 2000 (FN:\NETWORX\BR-10\PONDA\3YRPBCC) 

** REACH INFORMATION *** STORM TABS PART "B" 

REACH NAME : 5 7 BA 8 9 

FROM NODE NAME : A-5 A-7 A-8A A-8 A-9 

To NODE NAME : A-7 A-B A-B A-li A-ic 

GEOMTRIC CONFIGURATION : CIRC. CIRC. CIRC. CIRC. CIRC. 

GEOMETRIC PARAMETER "A" : 18.00 18.00 18.00 24.00 18.00 

GEOMETRIC PARAMETER "B" : 18.00 18.00 18.00 24.00 18.00 

LENGTH (ft) : 82.00 234.00 41.00 114.00 45.00 

MANNINGs N : .012 .012 .012 .012 .012 

NUMBER OF IDENTICAL RCHs : 1 1 1 1 1 

DNSTREAM INVERT EL. (ft) : 21.65 21.19 24.10 20.87 20.97 

DNSTREAM CROWN EL. (ft) : 23.15 22.69 25.60 22.87 22.47 

DNSTREAM COVER DPTH (ft) : 2.89 4.74 1.83 4.80 4.32 

DNSTREAM HGL EL. (ft) : 25.06 24.28 24.28 24.08 24.09 

DNSTREAM EGL EL. (ft) : 25.25 24.47 24.47 24.15 24.10 

DNSTREAM FREEBOARD Cf t) : .98 3.15 3.15 3.59 2.70 

UPSTREAM INVERT EL. (ft) : 21.81 21.65 24.18 21.19 21.05 
UPSTREAM CROWN EL. Cft) : 23.31 23.15 25.68 23.19 22.55 

UPSTREAM COVER DPTH Cft) : 2.68 2.89 .92 4.24 4.03 

UPSTREAM HGL EL. Cft) : 25.11 25.06 24.38 24.28 24.09 

UPSTREAM EGL EL. (ft) 25.11 25.25 24.40 24.47 24.09 

UPSTREAM FREEBOARD Cf t) : .88 .98 2.22 3.15 2.49 

DESIGN FLOW (cfs) : 1.90 6.17 .16 6.15 .67 

REACH SLOPE () : .20 .20 .20 .28 .18 

CRITICAL DEPTH (ft) : .52 .96 .15 .88 .30 

NORMAL DEPTH (ft) : .64 10000.00 .18 .97 .38 

EXIT LOSS COEFFICIENT : .00 .00 .00 .00 .00 

ENTRANCE LOSS COEFFICIENT: 1.00 .00 .00 .00 .00 

MINOR LOSS COEFFICIENT : .00 .00 .00 .00 .00 

STRUC. LOSS COEFFICIENT : .50 .50 .50 .70 .60 

EXIT VELOCITY (fps) : 1.08 3.49 1.34 1.96 .38 

ENTRANCE VELOCITY (fps) : 1.08 3.49 1.30 1.96 .38 

AVERAGE VELOCITY (fps) : 1.08 3.49 1.32 1.96 .38 

STRUCTURE VELOCITY Cfps) : .00 3.49 1.30 3.49 .38 

EXIT LOSS (ft) : .000 .000 .000 .000 .000 

ENTRANCE LOSS (ft) : .018 .000 .000 .000 .000 

OTHER MINOR LOSS (ft) : .000 .000 .000 .000 .000 

FRICTION LOSS (ft) : .023 .689 .084 .072 .002 

STRUCTURE LOSS (ft) : .000 .095 .013 .133 .00]. 

TOTAL LOSSES (ft) : .041 .783 .097 .205 .003 

CONTROL ELEVATION (ft) : 25.065 24.28]. 24.281 24.076 24.088 
UPSTREAM HGL (ft) : 25.105 25.065 24.378 24.281 24.091 



N E T W 0 R X (Ver. 1.21) 
Copyright 1990, Streamline Technologies, Inc. 

POND A 3YR/24HR POST-DEV STORMSEWER (P3CC W/EAST INLET) 
AUGUST 28, 2000 (FN:\NETWORX\BR-10\PONDA\3YRPBCC) 

** NODE INFORMATION *** STORM TABS PART "A" 

NODE NAIVIE : A-b A-li A-13 A-12 A-15 

STATION (ft) : .00 .00 .00 .00 .00 
OFFSET (ft) .00 .00 .00 .00 .00 
EASTING(ft) 0. 0. 0. 0. 0. 
NC)RTHING (ft) 0. 0. 0. 0. 0. 
NODETYPE : 1 1 0 0 0 

GUTTER/GROUND EL. (ft) : 26.79 27.67 26.95 27.17 27.82 
MAXIMUM SURCHARGE (ft) : 999.00 999.00 999.00 999.00 999.00 
BC)TTOM EL. (ft) .00 .00 .00 .00 .00 
STRUCTURE DIA. (ft) .00 .00 .00 .00 .00 
MAXIMtJTVI INLET FLOW (cfs) 9.00 9.00 9.00 9.00 9.00 
INLET EFFICIENCY : 1.00 1.00 1.00 1.00 1.00 

CATCHMENT AREA (ac) .13 .00 .42 .39 .02 
RUNOFF COEFFICIENT : .79 .00 .88 .83 .95 
T]:ME of CONC. (mm) 10.00 10.00 10.00 10.00 10.00 
RNFALL INTENSITY (iph) : 6.50 6.50 6.50 6.50 6.50 
FLOW TO INLET (cfs) : .67 .00 2.40 2.11 .12 
PoTENTIAL FLOWBY (cfs) : .00 .00 .00 .00 .00 
BASE FLOW (cfs) .00 .00 .00 .00 .00 

SUN of AREAS (ac) .26 3.07 .42 3.88 .02 
SUM of CxA (ac) .21 1.70 .37 2.40 .02 
SUM of TCs (mm) 11.98 29.63 10.00 29.88 10.00 
SUM of RNFALL INT. (iph) 6.07 4.04 6.50 4.02 6.50 
SUM of SURFACE FLOW (cfs) : 1.34 10.55 2.40 15.06 .12 
SUM of BASE FLOW (cfs) .00 .00 .00 .00 .00 
DESIGN FLOW (cfs) 1.25 6.88 2.40 9.64 .12 
ACTUAL FLOW (cfs) 1.25 6.88 2.40 9.64 .12 



N E T W 0 R X (Ver. 1.21) 
Copyright 1990, Streamline Technologies, Inc. 

POND A 3YR/24HR POST-DEV STORMSEWER (PBCC W/EAST INLET) 
AUGUST 28, 2000 (FN: \NETWORX\BR-l0\PONDA\3YRPBCC) 

*" REACH INFORMATION *** STORM TABS PART "3" 

REACH NAME : 10 11 13 12 15 
FROM NODE NAME : A-b A-li A-13 A-12 A-15 
TC) NODE NAME : A-il A-12 A-12 A-17 A-16 

GEOMTRIC CONFIGURATION : CIRC. CIRC. CIRC. CIRC. CIRC. 
GEOMETRIC PARAMETER "A" : 18.00 24.00 18.00 24.00 15.00 
GEOMETRIC PARAMETER "B" : 18.00 24.00 18.00 24.00 15.00 
LENGTH (ft) : 52.00 33.00 106.00 141.00 6.00 
MANNINGs N : .012 .012 .012 .012 .012 
NUMBER OF IDENTICAL RCHs : 1 3. 1 1 1 

DNSTREAM INVERT EL. Cf t) : 20.87 20.81 20.81 20.40 24.41 
DNSTREAM CROWN EL. (ft) : 22.37 22.81 22.31 22.40 25.66 
DNSTREAM COVER ]JPTH (ft) : 5.30 4.36 4.86 5.32 1.94 
DNSTREAM HGL EL. (ft) : 24.08 24.01 24.01 23.71 24.37 
DNSTREAM EGL EL. (ft) : 24.15 24.15 24.15 23.88 24.37 
DNSTREAM FREEBOARD Cf t) : 3.59 3.16 3.16 4.01 3.23 

uPSTREAM INVERT EL. (ft) : 20.97 20.87 21.02 20.81 24.42 
UPSTREAM CROWN EL. (ft) : 22.47 22.87 22.52 22.81 25.67 
UPSTREAM COVER DPTH (ft) : 4.32 4.80 4.43 4.36 2.3.5 
UPSTREAM HGL EL. (ft) : 24.09 24.08 24.08 24.01 24.61 
UPSTREAM EGL EL. (ft) : 24.10 24.15 24.08 24.15 24.61 
UPSTREAM FREEBOARD (ft) : 2.70 3.59 2.87 3.16 3.21 

DESIGN FLOW (cfs) : 1.25 6.88 2.40 9.64 .12 
REACH SLOPE (%) : .19 .18 .20 .29 .17 
CRITICAL DEPTH (ft) : .42 .93 .59 1.11 .14 
NORMAL DEPTH (ft) : .51 1.18 .73 1.27 .18 

EXIT LOSS COEFFICIENT : .00 .00 .00 .00 .00 
ENTRANCE LOSS COEFFICIENT: .00 .00 1.00 .00 1.00 
MThOR LOSS COEFFICIENT : .00 .00 .00 .00 .00 
STRUC. LOSS COEFFICIENT : .70 .60 .60 .50 .50 

EXIT VELOCITY (fps) : .71 2.19 1.36 3.07 1.72 
ENTRANCE VELOCITY (fps) : .71 2.19 1.36 3.07 1.33 
AVERAGE VELOCITY (fps) : .71 2.19 1.36 3.07 1.49 
STRUCTURE VELOCITY (fps) : .71 2.19 .00 3.07 .00 

EXIT LOSS Cft) : .000 .000 .000 .000 .000 
ENTRANCE LOSS (ft) : .000 .000 .029 .000 .027 
OTHER MINOR LOSS Cft) : .000 .000 .000 .000 .000 
FRICTION LOSS (ft) : .006 .026 .047 .218 .037 
STRUCTURE LOSS (ft) : .005 .045 .000 .073 .000 

TOTAL LOSSES (ft) : .012 .071 .076 .291 .064 
CONTROL ELEVATION (ft) : 24.076 24.006 24.006 23.715 24.545 
UPSTREAM HGL (ft) : 24.088 24.076 24.082 24.006 24.609 



N E T W 0 R X (Ver. 1.21) 
Copyright 1990, Streamline Technologies, Inc. 

POND A 3YR/24HR POST-DEV STORMSEWER (P3CC W/EAST INLET) 
AUGUST 28, 2000 (FN:\NETWORX\BR-10\PONDA\3YRPBCC) 

NODE INFORMATION *** STORM TABS PART "A" 

NODE NAME A-16 A-17 A-18 

STATION (ft) : .00 .00 .00 

OFFSET (ft) .00 .00 .00 

EASTING (ft) 0. 0. 0. 

NCRTHING (ft) : 0. 0. 0. 

NCDETYPE : 1 1 1 

GUTTER/GROUND EL. (ft) 27.60 27.72 27.62 

M.XIMUM SURCHARGE (ft) 999.00 999.00 999.00 
BOTTOM EL. Cf t) .00 .00 .00 
STRUCTURE DIA. (ft) .00 .00 .00 

MAXIMUM INLET FLOW (cfs) : 9.00 9.00 9.00 

II'LET EFFICIENCY : 1.00 1.00 1.00 

CATCHMENT AREA (ac) : .23 .00 .04 

RUNOFF COEFFICIENT .95 .00 .95 

TIME of CONC. (mm) : 10.00 10.00 10.00 
RNFALL INTENSITY (iph) : 6.50 6.50 6.50 

FLOW TO INLET (cfs) : 1.42 .00 .25 

PC'TENTIAL FLOWBY (cfs) .00 .00 .00 

BASE FLOW (cfs) .00 .00 .00 

SUM of AREAS (ac) : .25 4.13 4.17 
SUM of CxA (ac) : .24 2.63 2.67 
SUM of TCs (mm) : 10.07 30.65 30.74 
SUM of RNFALL INT. (iph) : 6.49 3.97 3.96 
SUM of SURFACE FLOW (cfs) : 1.54 16.60 16.85 
SUM of BASE FLOW (cfs) .00 .00 .00 

DE:5IGN FLOW (cfs) : 1.54 10.45 10.58 

ACTUAL FLOW (cfs) 1.54 10.45 10.58 



N E T W 0 R X (Ver. 1.21) 
Copyright 1990, Streamline Technologies, Inc. 

POND A 3YR/24HR POST-DEV STORMSEWER (PBCC W/EAST INLET) 
AUGUST 28, 2000 (FN:\NETWORX\BR-10\PONDA\3YRPBCC) 

*** REACH INFORMATION *** STORM TABS PART "B" 

REACH NAME : 16 17 18 
FROM NODE NAME : A-16 A-17 A-18 
TO NODE NAME : A-17 A-18 A-19 

GEOMTRIC CONFIGURATION : CIRC. CIRC. CIRC. 
GEOMETRIC PARAMETER "A" : 18.00 36.00 36.00 
GEOMETRIC PARAMETER "B" : 18.00 36.00 36.00 
LENGTH (ft) : 104.00 8.00 30.00 
MANNINGS N : .012 .012 .012 
NUMBER OF IDENTICAL RCHs : 1 1 1 

DNSTREAM INVERT EL. Cf t) : 23.61 20.38 20.00 
DNSTREAM CROWN EL. (ft) : 25.11 23.38 23.00 
DNSTREAM COVER DPTH Cf t) : 2.61 4.24 .57 
DNSTREAN HGL EL. Cf t) : 23.71 23.63 23.57 
DNSTREAM EGL EL. Cft) : 23.88 23.66 23.57 
DNSTREAM FREEBOARD Cft) : 4.01 3.99 .00 

UPSTREAM INVERT EL. Cf t) : 23.81 20.40 20.38 
UPSTREAM CROWN EL. Cf t) : 25.31 23.40 23.38 
UPSTREAM COVER DPTH (ft) : 2.29 4.32 4.24 
UPSTREAM HGL EL. Cft) : 24.37 23.71 23.63 
UPSTREAM EGL EL. Cf t) : 24.37 23.88 23.66 
UPSTREAM FREEBOARD Cf t) : 3.23 4.01 3.99 

DESIGN FLOW (cfs) : 1.54 10.45 10.58 
REACH SLOPE (%) : .19 .25 1.27 
CRITICAL DEPTH (ft.) : .47 1.02 1.03 
NC)RMAL DEPTH Cf t) : .57 1.10 .73 

EXIT LOSS COEFFICIENT : .00 .00 1.00 
ENTRANCE LOSS COEFFICIENT: .00 .00 .00 
M]:N0R LOSS COEFFICIENT : .00 .00 .00 
STRUC. LOSS COEFFICIENT : .50 .50 .50 

EXIT VELOCITY (fps) : 3.29 1.48 1.50 
ENTRANCE VELOCITY (fps) : 2.57 1.48 1.50 
AVERAGE VELOCITY Cf ps) 2.87 1.48 1.50 
STRUCTURE VELOCITY (fps) : .00 3.29 1.50 

EXIT LOSS (ft.) : .000 .000 .035 
ENTRANCE LOSS (ft) : .000 .000 .000 
OTHER MINOR LOSS Cf t) : .000 .000 .000 
FRICTION LOSS (ft.) : .293 .002 .006 
STRUCTURE LOSS Cft) : .000 .084 .017 

TOTAL LOSSES Cf t) : .293 .086 .059 
CONTROL ELEVATION (ft.) : 24.076 23.629 23.570 
UPSTREAM HGL Cft) : 24.369 23.715 23.629 



N E T W 0 R X (Ver. 1.21) 
Copyright 1990, Streamline Technologies, Inc. 

POND A - 3YR/24HR POST-DEV STORMSEWER (PBCC W/EAST INLET) 
AUGUST 28, 2000 (FN: \NETWORX\BR-10\PONDA\3YRPBCC) 

NODE DIST-ft GRND-ft MXSR-ft DSGN-ft HGL-ft FREE-ft FLAG 

A-19 .00 23.57 .00 23.57 23.57 .00 ** 

A-18 30.00 27.62 999.00 1026.62 23.63 1002.99 
A-17 38.00 27.72 999.00 1026.72 23.71 1003.01 
A-16 142.00 27.60 999.00 1026.60 24.37 1002.23 
A-15 148.00 27.82 999.00 1026.82 24.61 1002.21 
A-17 .00 27.72 999.00 1026.72 23.71 1003.01 
A-12 141.00 27.17 999.00 1026.17 24.01 1002.16 
A-13 247.00 26.95 999.00 1025.95 24.08 1001.87 
A-12 .00 27.17 999.00 1026.17 24.01 1002.16 
A-li 33.00 27.67 999.00 1026.67 24.08 1002.59 
A-ia 85.00 26.79 999.00 1025.79 24.09 1001.70 
A-9 130.00 26.58 999.00 1025.58 24.09 1001.49 
A-il .00 27.67 999.00 1026.67 24.08 1002.59 
A-8 114.00 27.43 999.00 1026.43 24.28 1002.15 
A-8A 155.00 26.60 999.00 1025.60 24.38 1001.22 
A-8 .00 27.43 999.00 1026.43 24.28 1002.15 
A-7 234.00 26.04 999.00 1025.04 25.06 999.98 
A-5 316.00 25.99 999.00 1024.99 25.11 999.88 
A-7 .00 26.04 999.00 1025.04 25.06 999.98 
A-3 248.00 27.01 999.00 1026.01 25.32 1000.69 
A--4 262.00 25.20 999.00 1024.20 25.33 998.87 
A-3 .00 27.01 999.00 1026.01 25.32 1000.69 
A-2 120.00 26.21 999.00 1025.21 25.45 999.76 
A-6 195.00 26.02 999.00 1025.02 25.50 999.52 
A--i 207.00 25.80 999.00 1024.80 25.50 999.30 
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STORM STRUCTURE SCHEDULE
NUMBER

1

2

3

4

5

7

8

9

10

11

TYPE

TYPE 'C-5' INLET

CONTROL STRUCTURE (TYPE 'E' INLET)

TYPE 'C-5' CURB INLET

TYPE 'C-5' INLET

TYPE 'C-5' INLET

ADS YARD DRAIN

ADS YARD DRAIN

ADS YARD DRAIN

ADS YARD DRAIN

ADS YARD DRAIN

GRATE ELEV.

26.10'

26.83'

26.90'

26.01'

26.16'

27.30'

27.27'

28.05'

27.95'

27.91'

INVERTS

(SE) INV  = 23.30'
(S) INV = 21.50'

(E) INV = 14.75'
(S) INV = 21.50'
(N) INV = 24.30'

(N) INV = 21.50'
(W) INV = 21.50'

(E) INV = 21.50'

(N) INV  = 21.50'
(E) INV = 21.50'

(NE) INV = 21.75'

(W) INV = 22.12'

(N) INV = 23.76'

(NW) INV = 23.94'

(NW) INV = 22.63'

(SE) INV = 24.90'

6 TYPE 'C' INLET 24.00' (N) INV  = 21.15'
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1 12/01/16 DJEREV PER 90%
SUBMISSION

2 01/05/17 DJEREV PER 90%
COMMENTS

3 03/29/2017 PMPPER CITY & COUNTY
COMMENTS

4 04/25/2017 PMPPER CITY COMMENTS

5 05/19/17 DJEREV PER CITY AND
COUNTY COMMENTS

6 06/01/17 CMMREV DRY UTILITIES PER
UTILITY AUTHORITY

7 06/20/17 DJEREV PER CLIENT
COMMENTS

8 06/22/17 CMMREV PER CLIENT
COMMENTS

KNOW WHAT'S BELOW
ALWAYS CALL 811

BEFORE YOU DIG
It's fast. It's free. It's the law.

2255 GLADES ROAD, SUITE 305E
BOCA RATON, FLORIDA 33431

Phone: (561) 571-0280
Fax: (561) 571-0281

FLORIDA BUSINESS CERT. OF AUTH. No. 30780
LANDSCAPE ARCHITECT BUSINESS LIC. No LC26000551
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105 MALABAR ROAD
NORTHEAST

PALM BAY, FL 32907
BREVARD COUNTY

06/22/17

CFG05.1

CFG05.1

DRAINAGE
PLAN

1"= 20'

0 2051020

LEGEND:
PROPERTY LINE

PROP. RIDGE LINE

EXIST. DRAINAGE STRUCTURES

EXIST. STORM SEWER

PROP. DRAINAGE ARROW

PROP. STORM SEWER

PROP. STORM STRUCTURES

PROP. STORMTECH CHAMBER

PROP. STORM STRUCTURE LABEL

STORM DRAINAGE NOTES:
1. GENERAL:

A. DISTANCES AND LENGTHS OF PIPE SHOWN ON PLANS ARE REFERENCED TO THE
CENTER OF STRUCTURES.

2. MATERIALS:

A. ALL PVC DRAINAGE PIPE AND FITTINGS SHALL BE NON-PRESSURE  POLYVINYL
CHLORIDE (PVC) PIPE CONFORMING TO ASTM D 3034, SDR 35, WITH PUSH-ON
RUBBER GASKET JOINTS.

B. ALL HIGH DENSITY POLYETHYLENE PIPE AND FITTINGS SHALL  MEET THE
REQUIREMENTS OF AASHTO M - 294 LATEST REVISIONS.  ALL PIPING TO BE
NON-PERFORATED TUBING.

C. PROPOSED "GRATE INLETS" SHALL BE STANDARD  FDOT  TYPE 'C' DITCH BOTTOM
INLETS, PER FDOT INDEX #232.

3. INSTALLATION:

A. PIPE SHALL BE PLACED ON A MINIMUM OF 8 INCHES STABLE GRANULAR MATERIAL
FREE OF ROCK FORMATION AND OTHER FOREIGN FORMATIONS, AND
CONSTRUCTED TO A UNIFORM GRADE AND LINE.

B. BACKFILL MATERIAL SHALL BE WELL GRADED GRANULAR MATERIAL, WELL
TAMPED IN LAYERS NOT TO EXCEED 6 INCHES TO A HEIGHT OF 12 INCHES ABOVE
PIPE AS SHOWN ON THE PLANS.

C. PROVIDE A MINIMUM PROTECTIVE COVER OF 18 INCHES OVER STORM SEWER AND
AVOID UNNECESSARY CROSSING BY HEAVY CONSTRUCTION VEHICLES DURING
CONSTRUCTION.

GENERAL NOTES:
1. ALL CONSTRUCTION AND RESTORATION WORK WITHIN BREVARD COUNTY RIGHT WAY

SHALL COMPLY WITH THE LATEST EDITION OF FDOT DESIGN STANDARDS AND THE
FDOT STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION.

2. EXISTING SITE DRAINAGE SYSTEM TO REMAIN SHALL BE CLEANED TO ENSURE
EFFICIENT OPERATION. EXISTING STORM PIPES NOT IN USE SHALL BE REMOVED.

3. ALL ROOF DRAIN LINES NOT SPECIFICALLY CALLED OUT MUST MAINTAIN A MINIMUM
1% SLOPE TO DRAIN PROPERLY.

DATUM NOTE:
CONTROL BENCHMARK:
ELEVATIONS SHOWN HEREON ARE BASED ON CITY OF PALM BAY BENCHMARK "7-001" BEING AT AN
ELEVATION OF 25.828 FEET NAVD 1988.  THE CITY FURNISHED ELEVATION OF 27.183 FEET NGVD WAS
CONVERTED TO NAVD 1988 VIA THE NATIONAL GEODETIC SURVEY VERTCON CONVERSION UTILITY.
(NGVD 1929 - 1.355' = NAVD 1988)

STORM CLEANOUT SCHEDULE:

C.O.-1
RIM ELEV = AT
GRADE
I.E. = 24.50

C.O.-2
RIM ELEV = AT
GRADE
I.E. = 23.63

C.O.-3
RIM ELEV = AT
GRADE
I.E. = 25.75

C.O.-4
RIM ELEV = AT
GRADE
I.E. = 25.71

C.O.-5
RIM ELEV = AT
GRADE
I.E. = 24.85

C.O.-6
RIM ELEV = AT
GRADE
I.E. = 24.50

C.O.-7
RIM ELEV = AT
GRADE
I.E. = 22.42

C.O.-8
RIM ELEV = AT
GRADE
I.E. = 22.34

ROOF DRAIN SCHEDULE:

PIPE No. SIZE (IN) TYPE LENGTH (FT) SLOPE (%)

RL-1 6" PVC 85' 1.0

RL-2 6" PVC 18' 1.7

RL-3 6" PVC 3' 1.3

RL-4 6" PVC 68' 1.3

RL-5 6" PVC 23' 1.5

RL-6 6" PVC 20' 1.0

RL-7 6" PVC 16' 2.0

RL-8 6" PVC 8' 2.0

RL-9 6" PVC 20' 1.0

RL-10 6" PVC 29' 1.0

RL-11 6" PVC 10' 1.0

FEMA MAP INFORMATION:
THE PROPERTY SHOWN HEREON APPEARS TO LIE IN FLOOD ZONE "X ACCORDING TO THE FLOOD
INSURANCE RATE MAP No. 12009C0660G, COMMUNITY NUMBER 120404, EFFECTIVE MARCH 17, 2014, FOR
BREVARD COUNTY, FLORIDA.

C.O.-9
RIM ELEV = AT
GRADE
I.E. = 22.14

C.O.-10
RIM ELEV = AT
GRADE
I.E. = 21.85

STM
5
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STORMWATER NARRATIVE 

 
Project Name: Cumberland Farms- Minton & Malabar 

Location:  Brevard County, S36/T28S/R36E 

Permittee:  Cumberland Farms, Inc. 

Operating Entity: Cumberland Farms, Inc. 

Project Area:  1.07 acres 

Project Land Use: Commercial 

   

I. Introduction 

 

This project proposes the development of a Cumberland Farms Convenience Store with 

gas sales, as well as necessary infrastructure and utilities. A stormwater management 

system is proposed consisting of underground chamber dry detention system. There are no 

existing ERPs covering the project area. The existing parcel is composed of an existing 

convenience store with gas sales including associated asphalt, landscape and stormwater 

features necessary to support the existing development. Please refer to the Appendix A - E 

for aerial and other maps. 

 

II. Existing Features 
 

The existing project site is relatively flat with elevations ranging from 24.5’-26.50’ NAVD. 

Runoff associated with the site is split into two basins. One is contained in an above ground 

walled detention pond which discharges to the south via an existing pipe connection into 

Malabar Rd. The other basin overland flows in to the adjacent Canal to the east.  An exhibit 

showing the areas associated with these existing basins can be found on Exhibit 1. 

 

The site discharges to Melbourne-Tillman C-1 Canal, which is an impaired waterbody. 

WBID #   3090. Net Improvement Calculations have been provided however, presumptive 

criteria will govern per SJRWMD.  

 

III. Proposed Drainage 
 

The proposed stormwater conveyance system will collect stormwater and attenuate and 

treat runoff in underground chamber dry detention system. The runoff will be collected via 

grate inlets within the drive aisles of the parking infrastructure. The stormwater 

management system will provide water quality and quantity in accordance with the 

municipality requirements below. The water quality treatment will then infiltrate into the 

sites in-situ soil stratum.  

 

Per meetings and emails with the City of Palm Bay the two existing basin flows are to be 

routed directly to the Melbourne-Tillman C-1 Canal to the east. During these discussions, 

the side bank of the canal shall also be re-stabilized with Sod & Rip Rap. 

 

Seasonal High Water Table (SHWT) elevation determined to be approximately 6.5’ below 

existing grade near boring B-4 & EX-3. Boring B-4 elevation is 26’ setting the SHWT at 

an approximate elevation of 19.50’ (NAVD). This also agrees with the High water levels 

in the Canal 

 



Ponds recovery inputs for hydraulic conductivity value is lowest value of the K values 

provided by the site specific Geotech report.  

 

SJRWMD – Provide 0.5” of treatment over contributing basin and 1.25” over the 

impervious area. Provide attenuation for the 25yr-24hr storm event. 

 

FDOT – Site does not discharge to a FDOT ROW; therefore, no permit will be required. 

 

City of Palm Bay- Provide 0.5” of treatment over contributing basin or 1.50” over the 

impervious area. Provide attenuation for the 10yr-24hr storm event (7.9” of Rainfall as 

provided by City). 

 

 

IV. City of Palm Bay & SJRWMD Results 
 

 
10YR/24HR 

Q (cfs) 
10YR/24HR 

Stage (ft) 
25YR/24HR 

Q (cfs) 
25YR/24HR 

Stage (ft) 
100YR/24HR 

Stage (ft) 

PRE BASIN A 1.90 N/A 2.36 N/A N/A 

PRE BASIN B 1.78 22.73 2.04 23.07 23.78 

PRE COMBINE 3.68 22.73 4.40 23.07 23.78 

POST 3.40 23.50 4.36 24.05 24.31 

 

 

V. Environmental / FEMA Considerations 

 

There are no wetlands or other surface waters located within or affected by the proposed 

project. The project is not located within any known floodplains.  
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BASIN A
AREA: 0.47AC

CN: 84.6

BASIN B
AREA: 0.60AC

CN: 97.6

POST DEVELOPED
AREA: 1.07 AC

CN: 95.6



 

 

 

Appendix G 

Stormwater Calculations 

 

 

 

 

 

 

 

 

 

 

 



PROJECT NAME: CF-Minton & Malabar

PROJECT #: FLB150025

SUMMARY OF GROUND COVER DATA

Land Use Area Total Weighted Weighted

Description CN (ac.) Area CN Runoff 

(ac) Coefficient

Impervious 98 0.12

Open Space

(Good Condition)

Open Water 100 0.00

Impervious 98 0.53

Open Space

(Good Condition)

Open Water 100 0.05

Impervious 98 0.93

Open Space

(Good Condition)

Open Water 100 0.00

Notes:

1.) See Appendix D for NRCS Soils Map

2.) CN Values based on Hydrologic Soil Group D based on information provided within the geotechnical report

3.) CN numbers per TR-55, Urban Hydrology for Small Watersheds

PRE-DEVELOPMENT 

BASIN B
0.84

95.6

Basin

PRE-DEVELOPMENT 

BASIN A

POST-DEVELOPMENT

80 0.35

80

80 0.02

84.6

0.14

0.39

0.85

0.47

1.07

0.60 97.6



PROJECT: CF-Minton & Malabar

PROJECT #: FLB150025

Stage - Storage Calculations

Existing Pond

Elevation Area Area Incremental Cumulative

Volume Volume

(ft NAVD) (sq ft) (acres) (ac-ft) (ac-ft)

21.40 2052 0.047 0.000

22.40 2052 0.047 0.047 0.047

23.40 2052 0.047 0.047 0.094

24.40 2052 0.047 0.047 0.141

25.40 2052 0.047 0.047 0.188



PROJECT: CF-Minton & Malabar

PROJECT #: FLB150025

Stage - Storage Calculations

UNDERGROUNDCHAMBERS

Elevation Area Area Cumulative Cumulative

Volume Volume

(ft NGVD) (sq ft) (acres) (ac-ft) (cu-ft)

21.00 0 0.000 0.000 0

21.50 5800 0.133 0.033 1437

22.00 6200 0.142 0.102 4443

22.50 5200 0.119 0.167 7275

23.00 5350 0.123 0.228 9932

23.50 4200 0.096 0.283 12327

24.00 3000 0.069 0.324 14113

24.50 2800 0.064 0.357 15551

IMPERVIOUS SITE

AREA AREA

DEPTH DEPTH 

OF (in) 1.25 OF (in) 0.50

TREATMENT TREATMENT

PART 1 OF PART 1 OF 

QUALITY WATER (ac-ft) 0.097 QUALITY WATER (ac-ft) 0.045

VOLUME (cu-ft) 4220 VOLUME (cu-ft) 1942

SITE SITE

AREA AREA

DEPTH DEPTH 

OF (in) 0.50 OF (in) 0.50

TREATMENT TREATMENT

PART 1 OF PART 1 OF 

QUALITY WATER (ac-ft) 0.045 QUALITY WATER (ac-ft) 0.045

VOLUME (cu-ft) 1942 VOLUME (cu-ft) 1942

*TOTAL TOTAL

QUALITY WATER (ac-ft) 0.141 QUALITY WATER (ac-ft) 0.089

VOLUME (cu-ft) 6162 VOLUME (cu-ft) 3884

* USE SJRWMD 1.25" OVER IMPERVIOUS PLUS 0.5" OVER THE SITE AREA FOR LARGEST TREATMENT SJRWMD REQUIRED TREATMENT (1)

WATER

QUALITY (ft) 22.30

ELEVATION

SJRWMD REQUIRED TREATMENT (2)

(ac) 1.07

1.07

0.061

0.055

0.041

0.033

(ac)

(ac-ft)

0.000

0.065

0.033

0.069

SJRWMD REQUIRED TREATMENT (1)

(ac) 0.93

(ac) 1.07

Incremental

Volume

   

PROPOSED POND VOLUMES & TREATMENT VOLUMES



IMPERVIOUS SITE

AREA AREA

DEPTH DEPTH 

OF (in) 1.50 OF (in) 0.50

TREATMENT TREATMENT

PART 1 OF PART 1 OF 

QUALITY WATER (ac-ft) 0.116 QUALITY WATER (ac-ft) 0.045

VOLUME (cu-ft) 5064 VOLUME (cu-ft) 1942

* USE SJRWMD 1.25" OVER IMPERVIOUS PLUS 0.5" OVER THE SITE AREA FOR LARGEST TREATMENT 

1.07

   SJRWMD REQUIRED TREATMENT (1)

PALM BAY REQUIRED TREATMENT (1) PAML BAY REQUIRED TREATMENT (2)

(ac) 0.93 (ac)



Project:

Chamber Model - SC-740

Units - Imperial

Number of chambers - 197

Voids in the stone (porosity) - 40 %

Base of STONE Elevation - 21.00 ft

Amount of Stone Above Chambers - 6 in

Amount of Stone Below Chambers - 6 in

Area of system - 7230 sf  Min. Area - 

Height of 

System 

Incremental Single 

Chamber

Incremental 

Total Chamber

Incremental 

Stone

Incremental Ch 

& St

Cumulative 

Chamber Elevation

(inches) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (feet)

42 0.00 0.00 241.00 241.00 15553.39 24.50

41 0.00 0.00 241.00 241.00 15312.39 24.42

40 0.00 0.00 241.00 241.00 15071.39 24.33

39 0.00 0.00 241.00 241.00 14830.39 24.25

38 0.00 0.00 241.00 241.00 14589.39 24.17

37 0.00 0.00 241.00 241.00 14348.39 24.08

36 0.05 10.83 236.67 247.50 14107.39 24.00

35 0.16 32.10 228.16 260.26 13859.89 23.92

34 0.28 55.54 218.78 274.33 13599.63 23.83

33 0.60 118.98 193.41 312.39 13325.31 23.75

32 0.80 157.94 177.83 335.76 13012.92 23.67

31 0.95 187.28 166.09 353.37 12677.16 23.58

30 1.07 211.68 156.33 368.01 12323.79 23.50

29 1.18 232.56 147.98 380.53 11955.78 23.42

28 1.27 249.33 141.27 390.60 11575.24 23.33

27 1.36 266.94 134.23 401.16 11184.64 23.25

26 1.45 286.46 126.42 412.87 10783.48 23.17

25 1.52 300.37 120.85 421.22 10370.61 23.08

24 1.58 311.72 116.31 428.03 9949.38 23.00

23 1.64 323.53 111.59 435.12 9521.35 22.92

22 1.70 334.80 107.08 441.88 9086.24 22.83

21 1.75 345.33 102.87 448.20 8644.35 22.75

20 1.80 355.15 98.94 454.09 8196.16 22.67

19 1.85 365.43 94.83 460.26 7742.06 22.58

18 1.89 372.94 91.82 464.76 7281.80 22.50

17 1.93 381.00 88.60 469.60 6817.04 22.42

16 1.97 389.07 85.37 474.44 6347.44 22.33

15 2.01 395.95 82.62 478.57 5873.00 22.25

14 2.04 402.86 79.85 482.72 5394.42 22.17

13 2.07 408.77 77.49 486.26 4911.71 22.08

12 2.10 414.67 75.13 489.80 4425.44 22.00

11 2.13 419.96 73.01 492.98 3935.64 21.92

10 2.15 424.31 71.28 495.59 3442.67 21.83

9 2.18 428.88 69.45 498.33 2947.08 21.75

8 2.20 433.08 67.77 500.85 2448.75 21.67

7 2.21 434.84 67.06 501.91 1947.91 21.58

6 0.00 0.00 241.00 241.00 1446.00 21.50

5 0.00 0.00 241.00 241.00 1205.00 21.42

4 0.00 0.00 241.00 241.00 964.00 21.33

3 0.00 0.00 241.00 241.00 723.00 21.25

2 0.00 0.00 241.00 241.00 482.00 21.17

1 0.00 0.00 241.00 241.00 241.00 21.08

 

StormTech SC-740 Cumulative Storage Volumes

CF- Minton & Malabar

  

6659 sf  min. area

Include Perimeter Stone in Calculations

Click Here for Metric



 

 

 

Appendix H 

Net Improvement 

 

 

 

 

 

 

 

 

 

 

 



Inches

%

Systems available for analysis:
Retention Basin with option for calculating effluent concentration
Wet Detention
Exfiltration Trench
Pervious Pavement
Stormwater Harvesting
 Biofiltration
Greenroof
Rainwater Harvesting
Managed Aquatic Plants Detention
Vegetated Natural Buffer
Vegetated Filter Strip
Swale
Rain Garden
Tree Well
Lined reuse pond
User Defined BMP

Treatment efficiency (N, P) (ex 80 70 (no decimal points) use only for specified removal 

efficiency):

Input data

Calculated or Carryover

 Select the appropriate Meteorological Zone, input the 

appropriate Mean Annual Rainfall amount and select the type of 

analysis

Zone 2

CLICK ON CELL BELOW TO SELECT

52.00Mean Annual Rainfall (Please use rainfall map):

Meteorological Zone (Please use zone map):

Model documentation and example problems.

Net improvement

 Select the STORMWATER TREATMENT ANALYSIS Button below to begin analyzing the 

effectiveness of Best Management Practices.

Type of analysis:

There is a user's manual for the BMPTRAINS model. It can be downloaded from 

www.stormwater.ucf.edu. The results from the example problems shown in the 

manual however may not reflect current model results due to ongoing updates of the 

model.

Blue Numbers = 

Red Numbers =GENERAL SITE INFORMATION: V 8.0

NAME OF PROJECT

CLICK ON CELL BELOW TO SELECT

1/4/2017

CF-Minton & Malabar
VIEW ZONE MAP

VIEW MEAN ANNUAL RAINFALL 
MAP

GO TO INTRODUCTION PAGE

STORMWATER TREATMENT ANALYSIS

METHODOLOGY FOR WET 
DETENTION SYSTEMS

METHODOLOGY FOR CALCULATING REQUIRED TREATMENT 
EFFICIENCY 

METHODOLOGY FOR RETENTION 
SYSTEMS 

METHODOLOGY FOR 
GREENROOF SYSTEMS

METHODOLOGY FOR WATER 
HARVESTING SYSTEMS

GO TO  WATERSHED 
CHARACTERISTICS

RESET INPUT FOR 
STORMWATER 
TREATMENT 
ANALYSIS



Delay [hrs]

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: 1.07 AC

Total post-development catchment or BMP analysis area: 1.07 AC Average annual pre runoff volume: 2.477 ac-ft/year

Pre-development Non DCIA CN: 80.00 Average annual post runoff volume (note no BMP area): 3.292 ac-ft/year

Pre-development DCIA percentage: 60.60 % Pre-development Annual Mass Loading - Nitrogen: 7.331 kg/year

Post-development Non DCIA CN: 80.00 Pre-development Annual Mass Loading - Phosphorus: 1.054 kg/year

Post-development DCIA percentage: 85.70 % Post-development Annual Mass Loading - Nitrogen: 9.742 kg/year

Estimated BMPArea (No loading from this area) 0.00 AC Post-development Annual Mass Loading - Phosphorus: 1.400 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (No loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:

Pre-development land use: EMC(N): mg/L mg/L
with default EMCs EMC(P): mg/L mg/L

Post-development land use:
with default EMCs

Total pre-development catchment area: AC

Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

PRE: POST:
Pre-development land use: EMC(N): mg/L mg/L

with default EMCs EMC(P): mg/L mg/L
Post-development land use:

with default EMCs

Total pre-development catchment area: AC
Total post-development catchment or BMP analysis area: AC Average annual pre runoff volume: ac-ft/year
Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): ac-ft/year
Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year
Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: 0.000 kg/year
Estimated BMPArea (no loading from this area) AC Post-development Annual Mass Loading - Phosphorus: 0.000 kg/year

USE DEFAULT CONCENTRATIONS

CLICK ON CELL BELOW TO SELECT

OVERWRITE DEFAULT CONCENTRATIONS:

USE DEFAULT CONCENTRATIONS

OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT

OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT

USE DEFAULT CONCENTRATIONS

CATCHMENT NO.3 NAME:                                                         

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.2 NAME:                                                           

OVERWRITE DEFAULT CONCENTRATIONS USING:

USE DEFAULT CONCENTRATIONS

CLICK ON CELL BELOW TO SELECT

CATCHMENT NO.4 NAME:                                                                

CATCHMENT NO.1 NAME: 

Blue Numbers = 

Red Numbers =

Input data

Calculated

CLICK ON CELL BELOW TO SELECT

WATERSHED CHARACTERISTICS V 8.0

CLICK ON CELL BELOW TO SELECT

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment

High-Intensity Commercial: TN=2.40 TP=0.345

High-Intensity Commercial: TN=2.40 TP=0.345

CLICK ON CELL BELOW TO SELECT

SELECT CATCHMENT CONFIGURATION 1/4/2017

For comingling, the off-site catchment must be upstream. The delay is only for retention BMPs and 

must be used in hours as measured by the time of concentration at a one inch/hour rain

GO TO STORMWATER TREATMENT ANALYSIS

VIEW  CATCHMENT CONFIGURATION

VIEW  AVERAGE ANNUAL RUNOFF 
"C" Factor 

VIEW  EMC & FLUCCS

GO TO GIS LANDUSE DATA

GO TO GENERAL SITE INFORMATION PAGE



Required Treatment Eff (Nitrogen): 25 %

Required Treatment Eff (Phosphorus): 25 %

1/4/2017

Total Required Treatment Efficiency:

NOTE !!!: All individual system must be sized prior to 

being analyzed in conjunction with other systems. Please 

read instructions in the CATCHMENT AND TREATMENT 

SUMMARY RESULTS tab for more information.

 Select one of the BMPs below to analyze efficiency or review the summary data.

STORMWATER TREATMENT ANALYSIS:

If not done, specify pre- and post-development watershed characteristics.

Calculated

Input dataBlue Numbers = 

Red Numbers =
V 8.0 GO TO GENERAL SITE INFORMATION PAGE

RETENTION BASIN EXFILTRATION TRENCH

FILTRATION
PERVIOUS 
PAVEMENT

WET DETENTION / 
MAP

GO TO WATERSHED CHARACTERISTICS

STORMWATER 
HARVESTING

GREENROOF
RAINWATER 
HARVESTING

GO TO COST ANALYSIS 
WORKSHEET

VEGETATED 
NATURAL BUFFER

VEGETATED FILTER 
STRIP

SWALERAIN GARDEN

TREE WELL

USER DEFINED BMP

CATCHMENT AND TREATMENT SUMMARY 

1

LINED REUSE POND &  
UNDERDRAIN INPUT

View Media Mixes



Loadings from BMP area are contained by the BMP, thus no BMP area load. Catchment 1 Catchment 2 Catchment 3 Catchment 4

Watershed area cotributing to basin: 1.070 0.000 0.000 0.000 ac

Required Treatment Eff (Nitrogen): 24.750 %

Required Treatment Eff (Phosphorus): 24.750 %

Required retention depth over the watershed to meet required efficiency: 0.211 0.000 0.000 0.000 in

Required water quality retention volume: 0.019 0.000 0.000 0.000 ac-ft

Retention volume based on retention depth and Total area - BMP area 0.140 0.000 0.000 0.000 ac-ft

Provided retention depth (0.1-3.99 inches over the watershed) 1.570 in

Provided treatment efficiency (Nitrogen): 85.090 0.000 0.000 0.000 %

Provided treatment efficiency (Phosphorus): 85.090 0.000 0.000 0.000 %

Remaining treatment efficiency (Nitrogen): 0.000 %

Remaining treatment efficiency (Phosphorus): 0.000 %

Remaining retention depth needed: 0.000 0.000 0.000 0.000 in

Catchment 1 Catchment 2 Catchment 3 Catchment 4

Use only down flow media mix before water enters the ground, specify type

Nitrogen mass reduction in groundwater discharge (%)

Phosphorus mass reduction in groundwater discharge (%)

Estimate of groundwater impacts

The purpose of this graph is to help illustrate the treatment efficiency of 

the retention system as the function of retention depth for a single 

BMP and in a single catchment. The graph illustrates that there is a 

diminished return as the retention depth is increased. Thus evaluations 

of other alternatives in "treatment trains" and compensatory treatment 

should be considered. NOTE: the retention volume can not exceed 3.99 

inches to be within the range of data used to determine effectiveness.

Input dataBlue Numbers = 

Red Numbers = Calculated or Carryover
V 8.0RETENTION BASIN: 1/4/2017

RETENTION BASIN SERVING: CF-Minton & Malabar

RETENTION BASIN FOR MULTIPLE TREATMENT SYSTEMS (if there is a need for additional removal efficiencies in a series of BMPs):

NOTE FOR TREATMENT EFFICIENCY GRAPH:

Source of Graphic: draft STORMWATER QUALITY APPLICANT’S HANDBOOK dated March 

2010, by the Department of Environmental Protection, available at: 

http://www.dep.state.fl.us/water/wetlands/erp/rules/stormwater, March 2010. 
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GO TO STORMWATER TREATMENT ANALYSIS

View Media Mixes



Optional Identification  

Catchment 1 Catchment 2 Catchment 3 Catchment 4

Retention Basin Wet Detention/ MAPs

7.33

1.05

9.74

1.40

25

25 MET
7.31

1.05

85

85

1.45 3.20

0.21 0.46

8.29 18.26

1.19 2.62

BMP Name

BMP Name

Summary Performance of Entire Watershed

BMP Name

CF-Minton & Malabar

BMPTRAINS MODEL

Phosphorus Post Load (kg/yr)

Target Load Reduction (P) %

Load Removed, N (kg/yr & Ib/yr):

Nitrogen Pre Load (kg/yr)

Treatment 

Objectives 

or Target

Load Removed, P (kg/yr & Ib/yr):

Discharged Load, N (kg/yr & lb/yr):

Discharged Load, P (kg/yr & lb/yr):

Target Discharge Load, N (kg/yr)

Target Discharge Load, P (kg/yr)

Provided Overall Efficiency, N (%):

Provided Overall Efficiency, P (%):

CATCHMENTS AND TREATMENT SUMMARY RESULTS V 8.0

2. Certain BMP treatment train combinations have not been evaluated and in practice they are at this time not used,  

3. Wet detention is last when used in a single catchment with other BMPs, except when followed by filtration

     an example is a greenroof following a tree well.

Target Load Reduction (N) %

CALCULATION METHODS:

Catchment 

Configuration
A - Single Catchment

1/4/2017

Phosphorus Pre Load (kg/yr)

1. The effectiveness of each BMP in a single catchment is converted to an equivalent capture volume.

PROJECT TITLE  

Nitrogen Post Load (kg/yr)

1
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Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc.

Pre vs. Post

CF - Minton & Malabar

Rounting Network

Nodes

A Stage/Area

V Stage/Volume

T Time/Stage

M Manhole

Basins

O Overland Flow

U SCS Unit CN

S SBUH CN

Y SCS Unit GA

Z SBUH GA

Links

P Pipe

W Weir

C Channel

D Drop Structure

B Bridge

R Rating Curve

H Breach

E Percolation

F Filter

X Exfil Trench

T:Pre Basin A

U:Basin A

A:Ex. Walled Pond

U:Basin B

V:Chambers

U:Post-Developed

T:Canal

T:BNDY

D:Ex.-CS

D:CS-1



  

Pre vs. Post

CF - Minton & Malabar

Inputs: ALL

==========================================================================================

==== Basins ==============================================================================

==========================================================================================

         Name: Basin A                  Node: Pre Basin A            Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File:                     Storm Duration(hrs): 0.00           

    Rainfall Amount(in): 0.000                 Time of Conc(min): 10.00          

               Area(ac): 0.470                   Time Shift(hrs): 0.00           

           Curve Number: 84.60              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: Basin B                  Node: Ex. Walled Pond        Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File:                     Storm Duration(hrs): 0.00           

    Rainfall Amount(in): 0.000                 Time of Conc(min): 10.00          

               Area(ac): 0.600                   Time Shift(hrs): 0.00           

           Curve Number: 97.40              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

----------------------------------------------------------------------------------------------------

         Name: Post-Developed           Node: Chambers               Status: Onsite         

        Group: BASE                     Type: SCS Unit Hydrograph CN

        Unit Hydrograph: Uh256                    Peaking Factor: 256.0          

          Rainfall File:                     Storm Duration(hrs): 0.00           

    Rainfall Amount(in): 0.000                 Time of Conc(min): 10.00          

               Area(ac): 1.070                   Time Shift(hrs): 0.00           

           Curve Number: 95.40              Max Allowable Q(cfs): 999999.000     

                DCIA(%): 0.00           

==========================================================================================

==== Nodes ===============================================================================

==========================================================================================

      Name: BNDY                Base Flow(cfs): 0.000          Init Stage(ft): 20.680    

     Group: BASE                                               Warn Stage(ft): 20.680    

      Type: Time/Stage                                        

      Time(hrs)       Stage(ft)

--------------- ---------------

           0.00          20.680

         999.00          20.680

------------------------------------------------------------------------------------------

      Name: Canal               Base Flow(cfs): 0.000          Init Stage(ft): 15.750    

     Group: BASE                                               Warn Stage(ft): 15.750    

      Type: Time/Stage                                        

      Time(hrs)       Stage(ft)

--------------- ---------------

           0.00          15.750

         999.00          15.750

------------------------------------------------------------------------------------------

      Name: Chambers            Base Flow(cfs): 0.000          Init Stage(ft): 21.000    

     Group: BASE                                               Warn Stage(ft): 24.500    

      Type: Stage/Volume                                      

      Stage(ft)      Volume(af)

--------------- ---------------

         21.000          0.0000

         21.500          0.0330

         22.000          0.1020

         22.500          0.1670

         23.000          0.2280

         23.500          0.2830

         24.000          0.3240

         24.500          0.3570

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 4



Pre vs. Post

CF - Minton & Malabar

Inputs: ALL

------------------------------------------------------------------------------------------

      Name: Ex. Walled Pond     Base Flow(cfs): 0.000          Init Stage(ft): 21.400    

     Group: BASE                                               Warn Stage(ft): 25.400    

      Type: Stage/Area                                        

      Stage(ft)        Area(ac)

--------------- ---------------

         21.400          0.0471

         22.400          0.0471

         23.400          0.0471

         24.400          0.0471

         25.400          0.0471

------------------------------------------------------------------------------------------

      Name: Pre Basin A         Base Flow(cfs): 0.000          Init Stage(ft): 15.750    

     Group: BASE                                               Warn Stage(ft): 15.750    

      Type: Time/Stage                                        

      Time(hrs)       Stage(ft)

--------------- ---------------

           0.00          15.750

         999.00          15.750

==========================================================================================

==== Drop Structures =====================================================================

==========================================================================================

         Name: CS-1                From Node: Chambers           Length(ft): 50.00          

        Group: BASE                  To Node: Canal                   Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive

     Span(in): 15.00          15.00                                    Flow: Both

     Rise(in): 15.00          15.00                      Entrance Loss Coef: 0.000

   Invert(ft): 14.750         12.250                         Exit Loss Coef: 1.000

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

*** Weir 1 of 2 for Drop Structure CS-1 ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 8.00                         Invert(ft): 22.300         

               Rise(in): 6.00                   Control Elev(ft): 22.300         

*** Weir 2 of 2 for Drop Structure CS-1 ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 30.00                        Invert(ft): 23.600         

               Rise(in): 999.00                 Control Elev(ft): 23.600         

----------------------------------------------------------------------------------------------------

         Name: Ex.-CS              From Node: Ex. Walled Pond    Length(ft): 2.00           

        Group: BASE                  To Node: BNDY                    Count: 1              

               UPSTREAM       DOWNSTREAM                  Friction Equation: Automatic

     Geometry: Circular       Circular                   Solution Algorithm: Most Restrictive

     Span(in): 15.00          15.00                                    Flow: Both

     Rise(in): 15.00          15.00                      Entrance Loss Coef: 0.000

   Invert(ft): 19.430         19.430                         Exit Loss Coef: 1.000

  Manning's N: 0.012000       0.012000                     Outlet Ctrl Spec: Use dc or tw

 Top Clip(in): 0.000          0.000                         Inlet Ctrl Spec: Use dc

 Bot Clip(in): 0.000          0.000                           Solution Incs: 10

Upstream FHWA Inlet Edge Description:

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 2 of 4



Pre vs. Post

CF - Minton & Malabar

Inputs: ALL

Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:

Circular Concrete: Square edge w/ headwall

*** Weir 1 of 2 for Drop Structure Ex.-CS ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Horizontal                 Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Circular              Orifice Disc Coef: 0.600                          

               Span(in): 8.00                         Invert(ft): 21.600         

               Rise(in): 8.00                   Control Elev(ft): 21.600         

*** Weir 2 of 2 for Drop Structure Ex.-CS ***

                                                                                  TABLE

                  Count: 1                       Bottom Clip(in): 0.000                          

                   Type: Vertical: Mavis            Top Clip(in): 0.000                          

                   Flow: Both                     Weir Disc Coef: 3.200                          

               Geometry: Rectangular           Orifice Disc Coef: 0.600                          

               Span(in): 24.00                        Invert(ft): 25.250         

               Rise(in): 9.00                   Control Elev(ft): 25.250         

==========================================================================================

==== Hydrology Simulations ===============================================================

==========================================================================================

         Name: 100yr-24hr     

     Filename: H:\2015\FLB150025-CF Minton & Malabar\Project Documents\Engineering\Drainage\iCPR\100yr-24hr.R32                        

      Override Defaults: Yes            

    Storm Duration(hrs): 24.00          

          Rainfall File: Flmod          

    Rainfall Amount(in): 12.50          

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: 10yr-24hr      

     Filename: H:\2015\FLB150025-CF Minton & Malabar\Project Documents\Engineering\Drainage\iCPR\10yr-24hr.R32                         

      Override Defaults: Yes            

    Storm Duration(hrs): 24.00          

          Rainfall File: Flmod          

    Rainfall Amount(in): 7.90           

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

----------------------------------------------------------------------------------------------------

         Name: 25yr-24hr      

     Filename: H:\2015\FLB150025-CF Minton & Malabar\Project Documents\Engineering\Drainage\iCPR\25yr-24hr.R32                         

      Override Defaults: Yes            

    Storm Duration(hrs): 24.00          

          Rainfall File: Flmod          

    Rainfall Amount(in): 9.50           

Time(hrs)       Print Inc(min) 

--------------- ---------------

30.000          5.00           

==========================================================================================

==== Routing Simulations =================================================================

==========================================================================================

         Name: 100yr-24hr          Hydrology Sim: 100yr-24hr     

     Filename: H:\2015\FLB150025-CF Minton & Malabar\Project Documents\Engineering\Drainage\iCPR\100yr-24hr.I32                        

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 60.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 3 of 4



Pre vs. Post

CF - Minton & Malabar

Inputs: ALL

Time(hrs)       Print Inc(min) 

--------------- ---------------

999.000         15.000         

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: 10yr-24hr           Hydrology Sim: 10yr-24hr      

     Filename: H:\2015\FLB150025-CF Minton & Malabar\Project Documents\Engineering\Drainage\iCPR\10yr-24hr.I32                         

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 60.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

999.000         15.000         

Group           Run  

--------------- -----

BASE            Yes  

----------------------------------------------------------------------------------------------------

         Name: 25yr-24hr           Hydrology Sim: 25yr-24hr      

     Filename: H:\2015\FLB150025-CF Minton & Malabar\Project Documents\Engineering\Drainage\iCPR\25yr-24hr.I32                         

      Execute: Yes         Restart: No            Patch: No   

  Alternative: No   

        Max Delta Z(ft): 1.00                     Delta Z Factor: 0.00500        

    Time Step Optimizer: 10.000         

        Start Time(hrs): 0.000                     End Time(hrs): 60.00          

     Min Calc Time(sec): 0.5000               Max Calc Time(sec): 60.0000        

        Boundary Stages:                          Boundary Flows:                

Time(hrs)       Print Inc(min) 

--------------- ---------------

999.000         15.000         

Group           Run  

--------------- -----

BASE            Yes  

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 4 of 4



  

Pre vs. Post

CF - Minton & Malabar

Outputs: Nodes Min/Max

                                               Max Time       Max   Warning Max Delta  Max Surf  Max Time       Max  Max Time       Max

           Name          Group     Simulation     Stage     Stage     Stage     Stage      Area    Inflow    Inflow   Outflow   Outflow

                                                    hrs        ft        ft        ft       ft2       hrs       cfs       hrs       cfs

           BNDY           BASE     100yr-24hr      0.00     20.68     20.68    0.0000         0     12.39      2.48      0.00      0.00

           BNDY           BASE      10yr-24hr      0.00     20.68     20.68    0.0000         0     12.34      1.78      0.00      0.00

           BNDY           BASE      25yr-24hr      0.00     20.68     20.68    0.0000         0     12.36      2.04      0.00      0.00

          Canal           BASE     100yr-24hr      0.00     15.75     15.75    0.0000         0     12.14      6.89      0.00      0.00

          Canal           BASE      10yr-24hr      0.00     15.75     15.75    0.0000         0     12.38      2.86      0.00      0.00

          Canal           BASE      25yr-24hr      0.00     15.75     15.75    0.0000         0     12.26      4.36      0.00      0.00

       Chambers           BASE     100yr-24hr     12.14     24.31     24.50    0.0050      2794     12.00      7.80     12.14      6.89

       Chambers           BASE      10yr-24hr     12.38     23.85     24.50    0.0050      3502     12.00      4.89     12.38      2.86

       Chambers           BASE      25yr-24hr     12.26     24.05     24.50    0.0050      3156     12.00      5.90     12.26      4.36

Ex. Walled Pond           BASE     100yr-24hr     12.39     23.78     25.40   -0.0050      2051     12.00      4.39     12.39      2.48

Ex. Walled Pond           BASE      10yr-24hr     12.34     22.73     25.40   -0.0050      2051     12.00      2.77     12.34      1.78

Ex. Walled Pond           BASE      25yr-24hr     12.36     23.07     25.40   -0.0050      2051     12.00      3.33     12.36      2.04

    Pre Basin A           BASE     100yr-24hr      0.00     15.75     15.75    0.0000         0     12.00      3.23      0.00      0.00

    Pre Basin A           BASE      10yr-24hr      0.00     15.75     15.75    0.0000         0     12.00      1.90      0.00      0.00

    Pre Basin A           BASE      25yr-24hr      0.00     15.75     15.75    0.0000         0     12.00      2.36      0.00      0.00

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



  

Pre vs. Post

CF - Minton & Malabar

Outputs: Links Min/Max

                                               Max Time       Max       Max  Max Time       Max  Max Time       Max

           Name          Group     Simulation      Flow      Flow   Delta Q  US Stage  US Stage  DS Stage  DS Stage

                                                    hrs       cfs       cfs       hrs        ft       hrs        ft

           CS-1           BASE     100yr-24hr     12.14      6.89    -0.033     12.14     24.31      0.00     15.75

           CS-1           BASE      10yr-24hr     12.38      2.86    -0.016     12.38     23.85      0.00     15.75

           CS-1           BASE      25yr-24hr     12.26      4.36    -0.032     12.26     24.05      0.00     15.75

         Ex.-CS           BASE     100yr-24hr     12.39      2.48     0.018     12.39     23.78      0.00     20.68

         Ex.-CS           BASE      10yr-24hr     12.34      1.78     0.016     12.34     22.73      0.00     20.68

         Ex.-CS           BASE      25yr-24hr     12.36      2.04     0.018     12.36     23.07      0.00     20.68

Interconnected Channel and Pond Routing Model (ICPR)  ©2002 Streamline Technologies, Inc. Page 1 of 1



 

 

 

Appendix J 

PONDS Drawdown 

 

 

 

 

 

 

 

 

 

 

 



PONDS Version 3.3.0276
Retention Pond Recovery - Refined Method

Copyright 2012
Devo Seereeram, Ph.D., P.E.

CF - Minton & Malabar 03-28-2017    08:19:11    Page 1

Project Data

Project Name: CF - Minton & Malabar

Simulation Description:
Project Number: FLB150025

Engineer  : Adam Zions, E.I.

Supervising Engineer: John Lapointe, P.E.

Date: 03-28-2017

Aquifer Data

Base Of Aquifer Elevation, [B] (ft datum): 10.00

Water Table Elevation, [WT] (ft datum): 19.50

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day): 9.00

Fillable Porosity, [n] (%): 25.00

Vertical infiltration was not considered.

Geometry Data

Equivalent Pond Length, [L] (ft): 100.0

Equivalent Pond Width, [W] (ft): 50.0

Ground water mound is expected to intersect the pond bottom

Stage vs Area Data

Stage
(ft datum)

Area
(ft²)

21.00 0.0
21.50 5800.0
22.00 6200.0
22.50 5200.0
23.00 5350.0
23.50 4200.0
24.00 3000.0
24.50 2800.0

Discharge Structures

Discharge Structure #1 is inactive

Discharge Structure #2 is inactive

Discharge Structure #3 is inactive
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Scenario Input Data

Scenario 1  ::  Treatment

Hydrograph Type: Slug Load
Modflow Routing: Routed with infiltration

Treatment Volume (ft³) 6162

Initial ground water level (ft datum) 19.50 (default)

Time After
Storm Event

(days)

0.100
0.250
0.500
1.000
1.500

Time After
Storm Event

(days)

2.000
2.500
3.000
3.500
4.000
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Summary of Results ::  Scenario 1  ::  Treatment

Time
(hours)

Stage
(ft datum)

Rate
(ft³/s)

Volume
(ft³)

 Stage
    Minimum 96.000 20.67
    Maximum 0.002 22.29

 Inflow
    Rate - Maximum - Positive 0.002 1027.0000
    Rate - Maximum - Negative None None
    Cumulative Volume - Maximum Positive 0.002 6162.0
    Cumulative Volume - Maximum Negative None None
    Cumulative Volume - End of Simulation 96.000 6162.0

 Infiltration
    Rate - Maximum - Positive 0.002 0.8206
    Rate - Maximum - Negative None None
    Cumulative Volume - Maximum Positive 72.000 6162.0
    Cumulative Volume - Maximum Negative None None
    Cumulative Volume - End of Simulation 96.000 6162.0

 Combined Discharge
    Rate - Maximum - Positive None None
    Rate - Maximum - Negative None None
    Cumulative Volume - Maximum Positive None None
    Cumulative Volume - Maximum Negative None None
    Cumulative Volume - End of Simulation 96.000 0.0

 Discharge Structure 1  - inactive
    Rate - Maximum - Positive disabled disabled
    Rate - Maximum - Negative disabled disabled
    Cumulative Volume - Maximum Positive disabled disabled
    Cumulative Volume - Maximum Negative disabled disabled
    Cumulative Volume - End of Simulation disabled disabled

 Discharge Structure 2  - inactive
    Rate - Maximum - Positive disabled disabled
    Rate - Maximum - Negative disabled disabled
    Cumulative Volume - Maximum Positive disabled disabled
    Cumulative Volume - Maximum Negative disabled disabled
    Cumulative Volume - End of Simulation disabled disabled

 Discharge Structure 3  - inactive
    Rate - Maximum - Positive disabled disabled
    Rate - Maximum - Negative disabled disabled
    Cumulative Volume - Maximum Positive disabled disabled
    Cumulative Volume - Maximum Negative disabled disabled
    Cumulative Volume - End of Simulation disabled disabled

 Pollution Abatement:
    36 Hour Stage and Infiltration Volume 36.000 21.47 4885.6
    72 Hour Stage and Infiltration Volume 72.000 20.94 6162.0
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MEMO 
 

To:  All 

From:  Jessica Fish, MSt, RPA, Principal Investigator (SEARCH) 

Date:  January 6, 2022 

Re:  Cultural  Resource  Assessment  Survey  of  the Malabar  Road  Improvements  Project 
Development and Environment Study, Brevard County, Florida (Financial Management 
No. 437210‐1) 

 

 
The cultural resource assessment survey (CRAS) report contained herein was submitted to the 
Florida State Historic Preservation Officer (SHPO) and federally recognized tribes of Florida in July 
2021. At that time, the proposed alternatives were referenced as Alternative A and Alternative 
B.  
 
Following completion of the CRAS report, the designations for these alternatives were revised.  
The alignments and their associated ponds are now referenced as Alternative 1 (old Alternative 
A)  and  Alternative  2  (old  Alternative  B).  As  this  report  had  been  submitted  and  received 
concurrence from SHPO prior to these changes being made, this memo is included with the CRAS 
report to clarify the changes in nomenclature. No other changes to these alignments have been 
made since the original submittal of this report.
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CULTURAL RESOURCE DESKTOP ANALYSIS FOR THE 
MALABAR ROAD PONDS PROJECT DEVELOPMENT AND ENVIRONMENT STUDY, 

BREVARD COUNTY, FLORIDA 
 
CONSULTANT: SEARCH 

700 N. 9th Avenue, Pensacola, Florida 32501 
PRINCIPAL INVESTIGATOR: Jessica Fish, MSt, RPA 
CLIENT: Kittelson & Associates 
DATE: January 2021 
FINANCIAL MANAGEMENT #: 437210-1-28-01 
SEARCH PROJECT #: T20003 

 
In January 2021, SEARCH completed a cultural resource desktop analysis in support of proposed 
ponds and drainages associated with the Malabar Road Project Development and Environment 
(PD&E) study in Brevard County, Florida (Figure 1). The Florida Department of Transportation 
(FDOT), District 5, is conducting a PD&E study for the proposed widening of Malabar Road from 
Minton Road to east of St. Johns Heritage Parkway in Brevard County, Florida. The PD&E study 
includes 10 proposed pond locations and four supplemental swales (see Figure 1). SEARCH has 
been tasked by Kittelson & Associates with evaluating the proposed ponds and swales with the 
purpose of identifying cultural resource potential and previously recorded historic properties 
that are listed, or may be eligible for listing, in the National Register of Historic Places (NRHP). 
The Florida Master Site File (FMSF) database was reviewed for any previous cultural resource 
surveys or previously recorded resources. Archaeological site probability was evaluated based on 
various environmental conditions demonstrated to be reliable indicators for past human 
occupation, including topography, soil drainage, distance to water, and prior disturbance. 
In addition, the Brevard County Property Appraiser’s Geographic Information System (GIS) 
database was reviewed to determine if parcels containing structures constructed prior to 1977 
are located in the study area. For the purposes of this desktop analysis, the study area was 
defined as the construction footprint for each of the ponds and swales, plus a 100-foot 
(30.5-meter) buffer (Figure 2). 
 
 

ENVIRONMENT 
 

Location and Modern Conditions 
 
The Malabar Road Ponds Study Area is located in Sections 1, 2, 3, and 4 of Township 29 South, 
Range 36 East and Sections 33, 34, 35, and 36 of Township 28 South, Range 36 East in southern 
Brevard County. The total acreage for the proposed drainages is 38.95 acres. Table 1 provides 
additional detail regarding the size of each individual drainage. 
 
Malabar Road is currently a two-lane, paved route bounded to the north by a large canal. 
Development in proximity to the study area is primarily residential, with commercial  
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Figure 1. Location of the Malabar Road Ponds Study Area in Brevard County, Florida. 
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Table 1. Soil Conditions within the Malabar Road Ponds Study Area. 

Area Name Acreage Soil Drainage Soil Type 

C-20 Alt A 4.02 acres Poorly drained EauGallie sand 

C-20 Alt B 4.42 acres Poorly drained Malabar, Holopaw, and Pineda soils; EauGallie sand 

C-20 Swale 1.23 acres Poorly drained Pineda sand; Wabasso sand 

C-10 West Alt A 1.97 acres Poorly drained Malabar, Holopaw, and Pineda soils; EauGallie sand 

C-10 East Alt B 3.47 acres 
Poorly drained and 
very poorly drained 

EauGallie sand 

C-10 West Alt B 4.17 acres Poorly drained EauGallie sand 

C-10 Swale 4.74 acres Poorly drained Malabar, Holopaw, and Pineda soils; EauGallie sand 

C-8/C-9 Alt A 3.81 acres Poorly drained Malabar, Holopaw, and Pineda soils 

C-8/C-9 Alt B 3.14 acres Poorly drained Pineda sand 

FPCA  1.64 acres Poorly drained Pineda sand 

C-7 Alt A 3.04 acres Poorly drained Pineda sand 

C-7 Alt B 3.30 acres Poorly drained Pineda sand 

 
development at the east end. The majority of structures along the roadway are separated from 
the corridor by trees and other vegetation. Ponds are generally located on vacant parcels, 
although the swales are situated on parcels that already contain residential structures. 
 
Geologically, the study area is located within the St. Johns Marsh province, a part of the larger 
Eastern Flatwoods District (Brooks 1981). This region is typically vegetated by marshes and grass 
prairies with cabbage palms and willow. Seasonal flooding is common, and soils consist of fine 
sand, silty sand and clayey sand. Elevations are typically around 18 feet (5.5 meters) above mean 
sea level (amsl). No natural drainages are present within the study area, although several canals 
are present. All soils have been classified as poorly drained (see Table 1; Figure 3). 
 
 

BACKGROUND RESEARCH 
 

Florida Master Site File Review 
 
A review of the FMSF database (updated October 2020) indicates that 16 previous cultural 
resource surveys have been conducted within 1.0 mile (1.6 kilometers) of the Malabar Road 
Ponds Study Area. Of these, only one intersects a portion of the Malabar Road Ponds Study Area 
(Table 2; Figure 4).  
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Table 2. Cultural Resource Surveys within 1.0 Mile (1.6 Kilometers) of the Malabar Road Ponds Study Area. 
FMSF No. Title Year Author 

1152 
Reconnaissance Survey in the Upper St. Johns River Flood Control 
Project: Osceola, Brevard and Indian River Counties, Florida 

1984 
New World 
Research, Inc. 

1646 
Proposed Response to Future Area Development for GDCs West 
Malabar Tract, Brevard County, Florida 

1981 
CCC Enterprises, 
Inc. 

8791 
Cultural Resource Assessment Survey of the Palm Bay Parkway 
PD&E Study from Malabar Road to Ellis Road, Brevard County 

2003 Janus Research 

10376 
A Cultural Resource Reconnaissance Survey of the Palmer Tract, 
Brevard County, Florida 

2004 
Environmental 
Services, Inc. (ESI) 

10535 
A Cultural Resource Reconnaissance Survey of the West Malabar 
Tract, Brevard County, Florida 

2004 ESI 

11829 
An Archaeological and Historical Survey of the Purcell Property 
Project Area in Brevard County, Florida 

2004 
Panamerican 
Consultants, Inc. 

12516 
A Cultural Resource Survey of the Chaparral Project Area, Brevard 
County, Florida 

2006 SEARCH 

13370 
A Phase I Cultural Resource Assessment Survey of the Palmer PUD, 
Brevard County, Florida 

2006 SEARCH 

14219 
A Phase I Cultural Resource Survey of the Lennar South 
Development Property, Brevard County, Florida 

2006 SEARCH 

14220 
A Cultural Resource Survey of the Chaparral Lakes Area, Brevard 
County, Florida 

2006 SEARCH 

18063 
Cultural Resource Reconnaissance Assessment of the Precision 
Rock and Dredge, Inc. Property in Brevard County, Florida 

2010 SEARCH 

18311 
Phase I Cultural Resources Survey, Three Forks Marsh 
Conservation Area, Brevard County, Florida 

2010 
New South 
Associates 

20793 
Cultural Resource Survey and Assessment, Palm Island Subdivision, 
Brevard County, Florida 

2014 SouthArc, Inc. 

21940 
Cultural Resource Assessment Survey of the C-10 Retention Area, 
Brevard County, Florida 

2015 
Archaeological 
Consultants, Inc. 

24194 
A Cultural Resources Assessment Survey for the Proposed Avery 
Springs Development, Palm Bay, Brevard County, Florida 

2017 
Thomas Penders & 
Associates, Inc. 

25794 
Cultural Resource Assessment Survey Malabar-Midway 230 kB 
Transmission Line, Brevard County, Florida 

2017 Janus Research 

Highlighted surveys included portions of the current study area. 

 
Table 3. Previously Recorded Resources within 1.0 Mile (1.6 Kilometers) of the Malabar Road Ponds Study Area. 

Historic Structures 

FMSF No. Address Year Built 
Surveyor 

Recommendation 
SHPO Evaluation 

8BR01931 1650 Malabar Road South ca. 1930 Ineligible for NRHP Ineligible for NRHP 

8BR01932 1650 Malabar Road South ca. 1930 Ineligible for NRHP Ineligible for NRHP 
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Table 3. Previously Recorded Resources within 1.0 Mile (1.6 Kilometers) of the Malabar Road Ponds Study Area. 
Resource Groups 

FMSF No. Name Period of Significance SHPO Evaluation 

8BR01817 Melbourne-Tillman Canal 
Twentieth century American, 1900-
present 

Ineligible for NRHP 

8BR03134 
Melbourne-Tillman Canal MTA 
Lateral 

Twentieth century American, 1900-
present; Boom Times 1921-1929 

Ineligible for NRHP 

8BR03280 C-6 Canal n/a Ineligible for NRHP 
8BR03281 C-7 Canal n/a Ineligible for NRHP 

8BR03282 C-8 Canal n/a Ineligible for NRHP 

8BR03283 C-9R Canal n/a Ineligible for NRHP 

8BR03535 Melbourne-Tillman Canal No. 20 
Boom Times, 1921-1929; Twentieth 
century American, 1900-present 

Ineligible for NRHP 

Highlighted resources intersect the Malabar Road Ponds Study Area. 

 
No other cultural resource surveys have been conducted within the study area. One previously 
recorded linear resource, the Melbourne-Tillman Canal No. 20 (8BR03535), also is present within 
the study area. This resource intersects the easement for C-10 East Alt B and C-10 West Alt B. 
This resource was determined to be ineligible for the NRHP by the SHPO. 
 

Unrecorded Architectural Resources 
 
In addition to the FMSF, the Brevard County Property Appraiser’s database was reviewed to 
identify parcels containing unrecorded structures of historic age (i.e., structures with Actual Year 
Built dates earlier than 1976). This search identified one within the study area that has an Actual 
Year Built date earlier than 1976 (Figure 5). This parcel is located in Pond C-10 West Alt B and is 
located at 1099 Malabar Road Northwest. 
 
In addition, historic maps were reviewed to identify any unrecorded historic-aged canals present 
within the study area. Two canals were identified (see Figure 5); segments of both canals have 
been previously recorded on the FMSF, but the sections within the current study area have not 
been evaluated. The C-7 Canal (8BR03281) intersects Pond C-7 Alt A. This canal was constructed 
prior to 1943, and evaluated sections of the canal have been determined to be ineligible for the 
NRHP by the SHPO. The C-8 Canal (8BR03282) is located within Pond C-7 Alt B and Pond C-8/C-9 
Alt B. This canal also was built before 1943, and the evaluated sections of the canal have been 
determined to be ineligible for the NRHP by the SHPO. 
 

Archaeological and Historic Resource Potential 
 
The potential for prehistoric sites to be identified within the Malabar Road Ponds Study Area was 
assessed based on an examination of environmental variables (soil drainage, access to streams 
and wetlands and marine resources, relative elevation), as well as the results of previously 
conducted surveys. Due to the poor soil drainage throughout the study area and the results of 
previously conducted cultural resource surveys, the potential for unrecorded prehistoric sites 
within the study area is considered to be generally low.   
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Historic maps and aerial photographs were examined in order to identify past land use in the 
vicinity of the Malabar Road Ponds Study Area. Historic maps consulted include nineteenth-
century GLO survey maps, general county maps, Florida State Road Department (FSRD) highway 
maps, and US Geological Survey (USGS) topographic maps. GLO maps from 1845 show no 
features in this area; a vast majority of the land within the township surveys are covered by 
marshland, including most of the study area (GLO 1845a, 1845b). An 1890 map of Brevard County 
illustrates a large “sawgrass lake” south of the study area, with Malabar noted to the east, and 
no features are evident within the study area (Norton 1890). A 1917 state highway map shows a 
road traveling westward from Malabar, though it is unclear from this map if it reached the study 
area; a more detailed county map illustrates the road traveling through the extent of the study 
area by 1934 (Florida State Road Department [FSRD] 1917, 1934). A system of unnamed canals is 
evident on topographic maps from the early 1950s; many of these travel north-south on either 
side of Malabar Road, while one runs east-west on the north side of the road. North-south canals 
cross through the study areas for Ponds C-7 Alt B and C-9/C-9 Alt B, as well as Pond C-10 West 
Alt A. The east-west canal may cross through the study areas of all ponds east of Pond C-10 West 
Alt A. Additionally, numerous structures are illustrated along the roadway. Two buildings, one 
shown as an agricultural structure, are evident within a grove; these structures and part of the 
grove fall within the study area for Ponds C-7 Alt B and C-9/C-9 Alt B. Two more buildings—with 
one, again, noted as agricultural—fall within the study area for Pond C-20 Alt B (USGS 1951, 
1954). While numerous new roads were under construction that resemble their present-day 
patterns, no other changes are evident on early 1970s topographic maps (USGS 1971a, 1971b). 
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CULTURAL RESOURCE SUMMARY MATRIX 
 
The findings of this desktop analysis relative to each of the proposed drainage locations are 
summarized in the cultural resource matrix (Table 4). 
 

 

  
 

 
 

 
 
 

 
 

 

 
 

 

      

      

      

      

      

      

      

      

      

       

      

      

 
 

RECOMMENDATIONS AND CONCLUSIONS 
 
This desktop analysis has evaluated the proposed ponds and swales associated with the Malabar 
Road PD&E Study. Once preferred ponds have been selected, the project APE should be defined, 
and a Phase I cultural resource assessment survey (CRAS) should be conducted. Historic buildings, 
cemeteries, and other historic resources within the APE should be recorded and evaluated for 
NRHP eligibility. The construction area also should be subjected to subsurface testing according 
to probability for archaeological resources to determine if any prehistoric or historic 
archaeological sites are present.  

 
 
 

 Historic resources and archaeological sites identified during survey 
of the Malabar Road ponds project should be assessed for their potential eligibility for listing in 
the NRHP. As the project involves federal funds administered by the FDOT, the resulting CRAS 
report should be submitted to the SHPO for review and comment.  
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TECHNICAL MEMORANDUM 
CULTURAL RESOURCE ASSESSMENT SURVEY 

IN SUPPORT OF MALABAR ROAD IMPROVEMENTS PONDS, 
BREVARD COUNTY, FLORIDA 

 
CONSULTANT: SEARCH 
 700 N. 9th Avenue, Pensacola, Florida 32501 
PRINCIPAL INVESTIGATOR: Jessica Fish, MSt, RPA 
ARCHITECTURAL HISTORIAN: Mikel Travisano, MS 
PROJECT ARCHAEOLOGIST: Dave Boschi, MA, RPA 
CLIENT: Kittelson & Associates and the City of Palm Bay, Florida 
DATE: October 2021 
FINANCIAL MANAGEMENT #: 437210-1 
SEARCH PROJECT #: T20003 

 
This technical memorandum details the results of a cultural resource assessment survey (CRAS) 
of preferred pond and swale locations in Brevard County, Florida, associated with improvements 
to Malabar Road (Figure 1). The City of Palm Bay, Florida, is proposing to widen Malabar Road 
from Minton Road to east of St. Johns Heritage Parkway in Brevard County, Florida, as well as the 
construction of associated ponds, swales, and floodplain compensation areas (FPCAs). The 
current report serves as an addendum to the 2021 SEARCH survey titled Cultural Resource 
Assessment Survey for the Malabar Road Improvements Project Development and Environment 
Study, Brevard County, Florida (Florida Master Site File [FMSF] Survey No. TBD). The FPCA is 
1.64 acres, the four pond locations cover 24.52 acres, and the five swales encompass 26.26 acres. 
The total area tested for the current survey is 52.42 acres. The discussions of regional prehistory 
and history, research design, and laboratory methods provided in the previous report applies to 
the current CRAS and are not repeated in this technical memorandum. This is a Local Area 
Program (LAP) project being conducted by the City of Palm Bay using federal funds administered 
by the Florida Department of Transportation (FDOT), District 5. 
 
The area of potential effects (APE) defines the area within which visual, audible, and atmospheric 
effects that the roadway improvements and subsequent maintenance may have on historic 
properties. The APE defined for this project includes the proposed pond, FPCA, and swale 
footprints, plus a 100-foot (30.5-meter) buffer (Figure 2). The archaeological survey was 
conducted within the proposed footprints; the architectural history survey included the entire 
APE. 
 
The purpose of the survey was to locate, identify, and bound any archaeological resources, 
historic structures, and potential districts within the project’s APE and assess their potential for 
listing in the National Register of Historic Places (NRHP). The work was conducted to comply with 
Public Law 113-287 (Title 54 USC), which incorporates the provisions of the National Historic 
Preservation Act (NHPA) of 1966, as amended, including Section 106 (54 U.S.C. §306108), the  
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Archaeological and Historic Preservation Act of 1979, as amended, 36 CFR Part 800 (Protection 
of Historic Properties), and all laws, regulations, and guidelines promulgated by the State of 
Florida governing cultural resources work, in particular Chapters 267.031(1) and 267.12, Florida 
Statutes and 1A-46, Florida Administrative Code. All work was performed in accordance with 
Part 2, Chapter 8 of the Florida Department of Transportation’s (FDOT) Project Development & 
Environment (PD&E) Manual (revised July 2020), as well as the Florida Division of Historical 
Resources’ (FDHR) recommendations for such projects, as stipulated in the FDHR’s Cultural 
Resource Management Standards & Operations Manual, Module Three: Guidelines for Use by 
Historic Preservation Professionals. The work was performed by professional archaeologists who 
meet the qualifications established in the Secretary of the Interior's Standards and Guidelines 
(48 FR 44716, 29 September 1983). 
 
 

ENVIRONMENT AND MODERN CONDITIONS 
 
The Malabar Road Ponds APE is located along an approximately 4.0-mile (6.4-kilometer) long 
corridor in southern Brevard County, Florida, within Sections 1, 2, 3, and 4 of Township 29 South, 
Range 36 East and Section 33 of Township 28 South, Range 36 East. The total acreage for the 
proposed drainages is 52.42 acres. Pond C-7 Alt 2 and the floodplain conservation area are 
located on wooded parcels that were formerly groves; the remaining ponds and most of the 
swales are within forested parcels bordering residential developments. C-10 Swale 2 includes a 
parcel with an existing residential structure (see Figure 2). Table 1 provides additional detail 
regarding the size, soils, and setting of each individual drainage. 
 

Table 1. Acreage, Location, Soils, and Setting of the Malabar Road Ponds APE. 

Area Acreage 
Section, 

Township 
and Range 

Soil Drainage 
Characteristic 

Soil Setting 

FPCA 1.64 
Sec 4, T29S, 
R 36E 

Poorly drained Pineda sand 
wooded/former 
silviculture 

C-7 Alt 2 
3.43 
acres 

Sec 4, T29S, 
R36E 

Poorly drained Pineda sand 
wooded/former 
silviculture 

C-8 & C-9 
Alt 1 

12.35 
acres 

Sec 33, T28S, 
R36E 

Poorly drained 
Poorly drained 

Malabar, Holopaw, and Pineda soils 
Pineda sand 

wooded, 
partially 
residential 

C-10 
Swale 1 

7.34 
acres 

Sec 3, T29S, 
R36E 

Poorly drained Malabar, Holopaw, and Pineda soils 
wooded, and 
residential 

C-10 
Swale 2 

7.15 
acres 

Sec 3, R29S, 
T36E 

Poorly drained 
Poorly drained 

Malabar, Holopaw, and Pineda soils 
EauGallie sand 

wooded, and 
residential 

C-10 
Swale 3 

4.90 
acres 

Sec 2, T29S, 
R36E 

Poorly drained EauGallie sand 
wooded, and 
residential 

C-20 
Swale 1 

3.00 
acres 

Sec 2, T29S, 
R36E 

Poorly drained Wabasso sand 
wooded, 
partially 
residential 

C-20 
Swale 2 

3.87 
acres 

Sec 2, T29S, 
R36E 

Poorly drained 
Poorly drained 
Poorly drained 

Pineda sand 
Malabar, Holopaw, and Pineda soils 
Wabasso sand 

wooded, 
partially 
residential 
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Table 1. Acreage, Location, Soils, and Setting of the Malabar Road Ponds APE. 

Area Acreage 
Section, 

Township 
and Range 

Soil Drainage 
Characteristic 

Soil Setting 

C-20 Alt 1 
3.74 
acres 

Sec 1, T29S, 
R36E 

Poorly drained 
Poorly drained 

EauGallie sand 
Malabar, Holopaw, and Pineda soils 

wooded, 
adjacent to 
residential 

C-20 Alt 2 5 acres 
Sec 1, T29S, 
R36E 

Poorly drained 
Poorly drained 

EauGallie sand 
Malabar, Holopaw, and Pineda soils 

wooded, 
adjacent to 
residential 

 
Geologically, the APE is located within the St. Johns Marsh province, a part of the larger Eastern 
Flatwoods District (Brooks 1981). This region is typically vegetated by marshes and grass prairies 
with cabbage palms and willow. Seasonal flooding is common, and soils consist of fine sand, silty 
sand, and clayey sand. Elevations are typically around 18 feet (5.5 meters) above mean sea level 
(amsl). No natural drainages are present within the APE, although several canals are present. All 
soils within the APE have been classified as poorly drained and include Pineda sand, EauGallie 
sand, Wabasso sand, and Malabar, Holopaw, and Pineda soils (see Table 1; Figure 3). 
 
 

FLORIDA MASTER SITE FILE REVIEW 
 
A review of the FMSF database (updated April 2021) indicates that three cultural resource 
surveys have been conducted within the current Malabar Road Ponds APE (Table 2; Figure 4). Of 
these, the most relevant to the current study is the 2021 SEARCH survey (FMSF Survey No. TBD) 
for which the current report serves as an addendum. This survey included small portions of each 
pond location (see Figure 4), but did not include any subsurface testing within the current 
archaeological APE. 
 

Table 2. Previous Cultural Resource Surveys Conducted within the Malabar Road Ponds APE.  

FMSF No. Title Intersecting Pond Year Reference 

12516 
A Cultural Resource Survey of the Chaparral Project 
Area, Brevard County, Florida 

C-8 & C-9 Alt 1 2006 SEARCH 

20793 
Cultural Resources Survey and Assessment, Palm 
Island Subdivision, Brevard County Florida 

C-8 & C-9 Alt 1 2014 SouthArc, Inc. 

TBD 
Cultural Resource Assessment Survey of the Malabar 
Road Improvements Project Development and 
Environment Study, Brevard County, Florida 

All ponds 2021 SEARCH 

 
Two previous surveys (FMSF Survey No. 12516 and 20793) intersect the southern end of the 
easement associated with C-8 and C-9 Alt 1 (see Figure 4). FMSF Survey No. 12516 was a CRAS 
conducted in 2006 by SEARCH; this survey intersects approximately 545 square meters 
(0.13 acres) of roadside embankment and landscaped right-of-way on the south side of Malabar 
Road. 
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FMSF Survey No. 20793 was a CRAS conducted by SouthArc, Inc. in 2014; this survey intersects 
approximately 215 square meters (0.05 acres) of roadside embankment on the south side of 
Malabar Road, between Allison Drive and Flying U Lane (see Figure 4). Neither of these surveys 
included subsurface testing within the current APE. 
 
Further review of the most recent FMSF data indicates that no previously recorded 
archaeological sites, historic structures, bridges, cemeteries, or resource groups fall within any of 
the proposed pond locations. However, the 2021 SEARCH survey (FMSF Survey No. TBD) 
identified one newly recorded linear resource (8BR04375) running along the eastern edge of 
Pond C-7 Alt 2. Linear resource 8BR04375, the Melbourne-Tillman Canal No. 8 (also known as the 
C-8 Canal), is a historic man-made carrier canal with an overgrown earthen embankment of 
similar design and purpose common in the region. Failing to meet any criterion for NRHP listing, 
8BR04375 was recommended not eligible for listing in the NRHP (SEARCH 2021). As of submittal 
of this report, the State Historic Preservation Officer (SHPO) has not yet made a determination 
of eligibility on the NRHP for 8BR04375. In this report, the C-8 Canal will be referred to its FMSF 
resource name, the Melbourne-Tillman Canal No. 8. 
 

Historic Map and Aerial Imagery Review 
 
Historic maps and aerial photographs were examined in order to identify past land use in the 
vicinity of the Malabar Road Ponds APE. The earliest detailed maps consulted were General Land 
Office (GLO) survey maps. The GLO maps were created by government land surveyors during the 
nineteenth century as part of the surveying, platting, and sale of public lands. In Florida, these 
maps characteristically show landscape features such as vegetation, bodies of water, roads, and 
Spanish land grants. The level of detail in GLO maps varies, with some also depicting structures, 
Native American villages, railroads, and agricultural fields. A GLO map of Florida Townships 28 
and 29 South, Range 36 East from 1845 shows no development within the APE. All features within 
the APE are naturally occurring (Figure 5) (GLO 1845a, 1845b, 1845c, 1845d). 
 
Late nineteenth-century maps show no development in the area of the APE. There are several 
towns on the east coast, several miles east of the current project (Folger 1883). An 1890 map of 
Brevard County illustrates a large “sawgrass lake” south of the APE, but no features are evident 
within the APE (Norton 1890). A 1917 state highway map shows a road traveling westward from 
Malabar, though it is unclear from this map if it reaches the APE (Florida State Road Department 
[FSRD] 1917). A more detailed county map from 1934 illustrates the road traveling through area 
near the APE (FSRD 1934). 
 
An aerial photograph from 1943 shows development. Malabar Road is evident on its current east-
west path and a canal runs east-west on the north side of the road, although both of these 
features are obscured by the edge of the APE. FPCA and C-7 Alt 2 covered an improved field and 
a structure is evident within the APE near Malabar Road. The western border of C-7 Alt 2 obscures 
a north-south canal that extends to Malabar Road. In C-8 and C-9 Alt 1, no improvements are 
evident. The southern border of this pond obscures a north-south road that intersects Malabar 
Road. The five swales near the center of the APE contain no improvements. These sections may  
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be crossed by small north-south roads from the improved fields to the north that intersect 
Malabar Road. C-120 Alt 2 contains two improved fields and three structures. A north-south road 
is evident crossing this pond before intersecting an east-west road evident within the APE. 
Outside the APE, several canals and roads are evident. An airport also is evident to the northeast 
of the APE (Figure 6) (US Department of Agriculture [USDA] 1943). 
 
A topographic map from the 1950s shows continued development. FPCA and C-7 Alt 2 cover an 
orchard, and two structures are evident within the APE in the northeast corner. C-8 and C-9 Alt 1 
shows no change from 1941. There are no major changes within the swales. C-20 Alt 2 contains 
one structure, and a second structure is obscured by the western border of the APE. The 
improved fields are no longer evident within this section of the APE. Outside the APE, more 
structures are evident near Malabar Road (Figure 7) (US Geological Survey [USGS] 1951, 1953). 
A topographic map from the 1970s shows continued development outside the APE. Several new 
north-south roads are under construction within the swales and resemble their present-day 
pattern. No other changes are evident in the remaining sections of the APE (Figure 8) (USGS 
1970a, 1970b). 
 
 

SURVEY METHODOLOGY 
 

Archaeological Field Methods 
 
The Phase I field survey consisted of subsurface shovel testing within the proposed pond 
locations at varying intervals according to the potential for containing buried archaeological sites. 
Shovel tests were judgmentally placed to achieve coverage within each pond APE. The FDHR 
manual specifies that non-systematic testing (i.e., judgmental testing) is appropriate in 
“geographically restricted areas such as proposed pond sites” (FDHR 2002:17–18). The pond 
locations were visually examined via pedestrian survey for the presence of exposed artifacts and 
aboveground features (e.g., structural remains and prehistoric mounds). 
 
The potential for archaeological sites to be present within the pond footprints was evaluated 
based on an examination of environmental variables (i.e., soil drainage, relative elevation, 
proximity to water or wetland resources), as well as the generally negative results of previously 
conducted surveys. Soils within the current APE were poorly drained (see Figure 3); therefore, 
the potential for encountering archaeological deposits was determined to be generally low. The 
FPCA and Pond C-7 Alt 2 were assessed at a moderate probability due to the proximity of 
previously recorded archaeological site 8BR00025. This site is located approximately 574 feet 
(175 meters) east of the FPCA and approximately 253 feet (77 meters) east of the Pond C-7 Alt 2 
and has been determined ineligible for inclusion on the NRHP. 
 
Shovel tests measured approximately 50 centimeters (19.7 inches) in diameter and were 
excavated to a minimum depth of 100 centimeters (39.4 inches) below surface (cmbs), 
subsurface conditions permitting. All excavated sediments were screened through 6.4-millimeter  
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(1/4-inch) mesh hardware cloth. “No-dig” points were recorded in locations where testing was 
attempted, but confirmed to be infeasible due to buried utilities or disturbances. The location of 
each shovel test and “no-dig” point was marked on aerial photographs of the project area 
(Attachment A). Global Positioning System (GPS) coordinates were recorded for each shovel test 
and “no-dig” location with handheld units that used Wide Area Augmentation System (WAAS). 
The cultural content, stratigraphy, and environmental setting of each shovel test were recorded 
in field notebooks. 
 

Architectural Field Methods 
 
The architectural survey for the project utilized standard procedures for the location, 
investigation, and recording of historic properties. In addition to a search of the FMSF database 
for previously recorded historic properties within the project area, USGS quadrangle maps were 
reviewed for structures that were constructed prior to 1977. The field survey inventoried existing 
buildings, structures, and other aspects of the built environment within the project APE. Each 
historic resource was plotted with a GPS unit on USGS quadrangle maps and on project aerials. 
All identified historic resources were photographed with a digital camera, and all pertinent 
information regarding the architectural style, distinguishing characteristics, and condition was 
recorded on FMSF structure forms. Upon completion of fieldwork, forms and photographs were 
returned to the SEARCH offices for analysis. Date of construction, design, architectural features, 
condition, and integrity of the structure, as well as how the resources relate to the surrounding 
landscape, were carefully considered. The resources were evaluated regarding their eligibility for 
listing in the NRHP and then recommended eligible, potentially eligible, or not eligible. 
 

Procedures to Deal with Unexpected Discoveries 
 
Every reasonable effort has been made during this investigation to identify and evaluate possible 
locations of prehistoric and historic archaeological sites; however, the possibility exists that 
evidence of cultural resources may yet be encountered within the project limits. Should evidence 
of unrecorded cultural resources be discovered during construction activities, all work in that 
portion of the project area must stop. Evidence of cultural resources includes aboriginal or 
historic pottery, prehistoric stone tools, bone or shell tools, historic trash pits, and historic 
building foundations. If such evidence is found, the FDHR will be notified within two working 
days. In the unlikely event that human skeletal remains or associated burial artifacts are 
uncovered within the project area, all work in that area must stop. The discovery must be 
reported to local law enforcement, who will in turn contact the medical examiner. The medical 
examiner will determine whether or not the State Archaeologist should be contacted per the 
requirements of Chapter 872.05, Florida Statutes. 
 

Curation 
 
The original maps and field notes are presently housed at the Newberry, Florida, office of 
SEARCH. The original maps and field notes will be turned over to the City of Palm Bay upon project 
completion; copies will be retained by SEARCH.  
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Informant Interviews 
 
SEARCH archaeologist Dave Boschi, MA, RPA, contacted the South Brevard Historical Society 
(SBHS) via email on April 27, 2021, in an attempt to inquire about potential areas that may be of 
local importance. As of the submission of this report, the SBHS replied to note that this would be 
brought to the attention of their Board. 
 

Certified Local Government Consultation 
 
As no Certified Local Government (CLG) exists for Brevard County or the City of Palm Bay, no CLG 
consultation was necessary. 
 
 

SURVEY RESULTS 
 

Archaeological Results 
 
The Malabar Road Ponds archaeological APE is located in a mostly wooded area between 
residential neighborhoods in the City of Palm Bay, Florida. The APE includes wooded parcels 
adjacent to single-family residences and former silvicultural tracts at the west end of the APE. 
Disturbances noted within the APE included past silvicultural use, access roads, and residential 
development (Figures 9 and 10; see Figures 3 and 6-8). 
 
A total of 25 shovel tests were excavated within the Malabar Road Ponds archaeological APE, all 
of which were negative for cultural material (Figures 11-13; see Figure 10). Discussion of 
individual ponds is provided below. Soil profiles varied by location (Figures 14-16). The fieldwork 
results of the survey are summarized in Table 3 and shown in Figures 10-13. 
 

Table 3. Survey Results by Area within the Archaeological APE. 

Area 
Footprint 
Acreage 

Soil Drainage 
Characteristic 

Archaeological 
Probability 

Field 
Results 

Result Recommendation 

FPCA 1.64 acres Poorly drained Moderate 3 STPs Negative No further work 

C-7 Alt 2 3.43 acres Poorly drained Moderate 6 STPs Negative No further work 

C-8 & C-9 Alt 1 3.83 acres Poorly drained Low 5 STPs Negative No further work 

C-10 Swale 1 2.1 acres Poorly drained Low 2 STPs Negative No further work 

C-10 Swale 2 1.67 acres Poorly drained Low 2 STPs Negative No further work 

C-10 Swale 3 1.1 acres Poorly drained Low 1 STP Negative No further work 

C-20 Swale 1 0.63 acres Poorly drained Low 1 STP Negative No further work 

C-20 Swale 2 0.79 acres Poorly drained Low 1 STP Negative No further work 

C-20 Alt 1 3.74 acres Poorly drained Low 2 STPs Negative No further work 

C-20 Alt 2 5.0 acres Poorly drained Low 2 STPs Negative No further work 
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Figure 9. Conditions within the Malabar Road Ponds APE. Top left: C-10 Swale 1, view south; Top right: C-8 & 
C-9 Alt 1 easement, view north; Center left: Access road and drainage at C-8 & C-9 Alt 1, view north; Center 
right: Mature palmetto at C-20 Alt 2, view east; Bottom left: C-20 Swale 2, view south; Bottom right: C-10 

Swale 3, view east. 
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Figure 14. Soil profiles in the Malabar Road Ponds archaeological APE. Top left: STP 1, FPCA; Top right: 
STP 7, C-7 Alt 2; Bottom left: STP 12, C-8 & C-9 Alt 1; Bottom right: STP 23, C-20 Alt 2. 
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Figure 15. Soil profiles in the Malabar Road Ponds archaeological APE. Left: STP 15, C-10 Swale 1; 
Center: STP 8, C-10 Swale 2; Right: STP 19, C-10 Swale 3. 

Figure 16. Soil profiles in the Malabar Road Ponds archaeological APE. Left: STP 20, C-20 Swale 1; 
Right: STP 21, C-20 Swale 2. 
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FPCA 
 
The FPCA consists of 1.64 acres of pine, 
oak, and palmetto (Figure 17) located on 
the south side of Malabar Road, 
approximately 279 feet (85 meters) west 
of Championship Circle NW and adjacent 
to C-7 Alt 2 (see Figure 2). Soils are poorly 
drained, and the area has been previously 
used for silvicultural purposes (see 
Figures 6-8). The terrain is relatively flat. 
Previously recorded site 8BR00025 is 
located approximately 574 feet 
(175 meters) east of the FPCA. Based on 
these factors, the FPCA was assessed at a 
moderate probability for archaeological 
deposits. 
 
A total of three shovel tests were conducted within the FPCA. Of these three, all were negative 
for cultural materials (see Figure 10). Soils consisted of gray (10YR 5/1) sand from 0 to 40 cmbs 
(15.7 inches), grayish-brown (10YR 5/2) sand from 40 to 50 cmbs (15.7 to 19.7 inches, Stratum 
II), brownish-yellow (10YR 6/8) sandy loam from 50 to 80 cmbs (19.7 to 31.5 inches, Stratum III), 
thick light yellowish-brown (10YR 6/4) sandy loam from 80 to 90 cmbs (31.5 to 35.4 inches, 
Stratum IV), and gray (10YR 6/1) sandy loam from 90 to at least 100 cmbs (35.4 to 39.4 inches, 
Stratum V) (see Figure 14). No further work is recommended at the FPCA. 
 
C-7 Alt 2 
 
C-7 Alt 2 is a 3.43-acre proposed pond 
located south of Malabar Road; the FPCA 
is adjacent to the west, and the 
Melbourne-Tillman Canal No. 8 
(8BR04375) flows along the east side (see 
Figure 2). Vegetation consists of young 
pine and palmetto, with occasional dense 
underbrush on flat terrain (Figure 18). 
Soils are poorly drained and the area has 
been previously used for silviculture (see 
Figures 6-8). Previously recorded site 
8BR00025 is located approximately 
253 feet (77 meters) east of Pond C-7 
Alt 2. Based on these factors, C-7 Alt 2 was 
assessed at a moderate probability for 
archaeological deposits.  

Figure 17. Representative view at the FPCA, view south. 

Figure 18. Representative view within Pond C-7 Alt 2, 
view south. 
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A total of six shovel tests were conducted within C-7 Alt 2 (see Figure 10). All six tests were 
negative for cultural materials. Soils consisted of gray (7.5YR 6/1) fine sand from 0 to 15 cmbs 
(5.9 inches, Stratum I), gray (7.5YR 5/1) loamy sand from 15 to 45 cmbs (5.9 to 17.7 inches, 
Stratum II), pink (7.5YR 8/4) fine sand with ferrous staining from 45 to 80 cmbs (17.7 to 
31.5 inches, Stratum III), and dark brown (7.5YR 3/2) loamy sand from 80 to at least 100 cmbs 
(31.5 to 39.4 inches, Stratum IV) (see Figure 14). No further archaeological work at C-7 Alt 2 is 
recommended. 
 
 

C-8 & C-9 Alt 1 
 
C-8 & C-9 Alt 1 is a 3.83-acre proposed 
pond and easement located north of 
Malabar Road, south of Viburnum Road 
NW, east of Thunderbird Avenue, and 
west of Wisteria Avenue NW (see 
Figure 2). The forested area includes east-
west oriented access roads connecting 
adjacent residential lots, and a drainage 
feature within the north half (Figure 19). 
The soils are poorly drained and the 
elevation is relatively flat. Based on these 
factors, C-8 & C-9 Alt 1 was assessed with 
low probability. 
 
A total of five shovel tests were conducted within C-8 & C-9 Alt 1, and all were negative for 
cultural materials (see Figure 10). Soils consisted of gray (7.5YR 5/1) coarse sand from 0 to 
12 cmbs (4.7 inches, Stratum I), white (7.5YR 8/1) mottled with light brown (7.5YR 6/4) coarse 
sand from 12 to 65 cmbs (4.7 to 25.6 inches, Stratum II), and brown (7.5YR 5/3) coarse sand with 
gray (7.5YR 5/1) sandy clay from 65 to at least 100 cmbs (25.6 to 39.4 inches, Stratum III) (see 
Figure 14). No further archaeological 
work at C-8 & C-9 Alt 1 is recommended. 
 
C-10 Swale 1 
 
C-10 Swale 1 is a 2.1-acre proposed swale 
located south of Malabar Road and north 
of Wing Road SW, between Bavarian 
Avenue SW and Hurley Boulevard SW (see 
Figure 2). The relatively flat area is 
adjacent to residences, forested with 
oaks, palmetto, and pines with tall grasses 
and contains poorly drained soils 
(Figure 20). Based on these factors, C-10 
Swale 1 was assessed at a low probability 
for archaeological deposits.  

Figure 19. Drainage between residential and wooded 
setting within C-8 & C-9 Alt 1, view south. 

Figure 20. Representative setting at C-10 Swale 1, view 
west. 
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A total of two shovel tests were conducted within C-10 Swale 1 (see Figure 11); both were 
negative for cultural materials. Soils consisted of dark gray (10YR 4/1) sand from 0 to 35 cmbs 
(13.8 inches, Stratum I), gray (10YR 5/1) sandy loam from 35 to 65 cmbs (13.8 to 25.6 inches, 
Stratum II), and black (10YR 2/1) sandy loam from 65 to at least 100 cmbs (25.6 to 39.4 inches, 
Stratum III) (see Figure 15). No further archaeological work at C-10 Swale 1 is recommended. 
 
C-10 Swale 2 
 
C-10 Swale 2 is a 1.67-acre proposed swale located 
south of Malabar Road and north of Wing Road SW, 
between Hurley Boulevard and Watoga Avenue SW 
(see Figure 2). The area has mature pine and young 
palmetto on relatively flat terrain with poorly drained 
soils (Figure 21). Based on these factors, C-10 Swale 2 
was assessed at a low probability for archaeological 
deposits. 
 
A total of two shovel tests were conducted within C-10 
Swale 2 (see Figure 11); both were negative for cultural 
materials. Soils consisted of gray (7.5YR 6/1) loamy 
sand from 0 to 55 cmbs (21.7 inches, Stratum I), dark 
brown (7.5YR 3/2) loamy sand from 55 to 80 cmbs 
(21.7 to 31.5 inches, Stratum II), and very dark brown 
(7.5YR 2.5/2) loamy sand from 80 to at least 100 cmbs 
(31.5 to 39.4 inches, Stratum III) (see Figure 15). No 
further archaeological work at C-10 Swale 2 is 
recommended. 
 
C-10 Swale 3 
 
C-10 Swale 3 is a 1.1-acre proposed swale 
located south of Malabar Road and north 
of Wing Road SW, between Watoga 
Avenue SW and the City of Palm Bay 
Public Works Department (see Figure 2). 
The area is wooded with oak, palmetto, 
and pine on relatively flat terrain with 
poorly drained soils (Figure 22). Based on 
these factors, C-10 Swale 3 was assessed 
at a low probability for archaeological 
deposits. 
 
A single shovel test was excavated within 
C-10 Swale 3 (see Figure 11). The shovel 

Figure 21. Typical setting within C-10 
Swale 2, view north. 

Figure 22. Typical setting at C-10 Swale 3, view south. 
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test was negative for cultural materials. Soils consisted of gray (10YR 5/1) fine sand from 0 to 
32 cmbs (12.6 inches, Stratum I), dark grayish-brown (10YR 4/2) sandy loam from 32 to 49 cmbs 
(12.6 to 19.3 inches, Stratum II), very pale brown (10YR 8/2) sandy loam from 49 to 71 cmbs 
(19.3 to 28 inches, Stratum III), and dark brown (10YR 3/3) sandy loam from 71 to at least 
100 cmbs (28 to 39.4 inches, Stratum IV) (see Figure 15). No further archaeological work at 
C-10 Swale 3 is recommended. 
 
C-20 Swale 1 
 
C-20 Swale 1 is a 0.63-acre proposed 
swale located south of Malabar Road, 
between White Road SW and Wellsley 
Avenue SW (see Figure 2). The area is 
wooded, relatively flat, and has poorly 
drained soil (Figure 23). Based on these 
factors, C-20 Swale 1 was assessed at a 
low probability for archaeological 
deposits. 
 
A single shovel test was conducted within 
C-20 Swale 1 (see Figure 12). The test was 
negative for cultural materials. Soils 
consisted of very dark gray (10YR 3/1) 
loamy clay sand with shell and modern 
trash from 0 to 18 cmbs (7.1 inches, Stratum I), light grayish-brown (10YR 6/2) sand mottled with 
gray (10YR 5/1) clay from 18 to 80 cmbs (7.1 to 31.5 inches, Stratum II), and dark gray (10YR 4/1) 
clay from 80 to at least 100 cmbs (31.5 to 39.4 inches, Stratum III) (see Figure 16). No further 
archaeological work at C-20 Swale 1 is recommended. 
 
C-20 Swale 2 
 
C-20 Swale 2 is a 0.79-acre proposed 
swale located south of Malabar Road, 
between Tile Avenue SW and Ware 
Avenue SW, and north of Turk Road SW 
(see Figure 2). The area is wooded with 
pines and palmetto, is relatively flat, and 
has poorly drained soils (Figure 24). Based 
on these factors, C-20 Swale 2 was 
assessed with a low probability for 
archaeological deposits. 
 
One shovel test was conducted within 
C-20 Swale 2 (see Figure 12). The test was 

Figure 23. Setting at C-20 Swale 1 with Malabar Road in 
the distance, view north. 

Figure 24. Setting at C-20 Swale 2, view east. 
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negative for cultural materials. Soils consisted of light brownish-gray (10YR 6/2) fine sand from 
0 to 20 cmbs (7.9 inches, Stratum I), light yellowish-brown (10YR 6/4) fine sand from 20 to 
40 cmbs (7.9 to 15.7 inches, Stratum II), very pale brown (10YR 8/3) sandy loam with ferrous 
staining from 40 to 68 cmbs (15.7 to 26.8 inches, Stratum III), and very dark brown (10YR 2/2) 
sandy loam from 68 to at least 100 cmbs (26.8 to 39.4 inches, Stratum IV) (see Figure 16). No 
further archaeological work at C-20 Swale 2 is recommended. 
 
C-20 Alt 1 
 
C-20 Alt 1 is a 3.74-acre proposed pond located south of Malabar Road and west of Alamere Drive 
SW (see Figure 2). The area has rows of planted pine and mature palmetto with poorly drained 
soils on level terrain (Figure 25). Based on the poor soil drainage and disturbance from the pine 
plantation, C-20 Alt 1 was assessed with a low probability for archaeological deposits. 
 
A total of two shovel tests were conducted within C-20 Alt 1 (see Figure 13); both were negative 
for cultural materials. Soils consisted of black (7.5YR 2.5/1) loamy sand from 0 to 25 cmbs 
(9.8 inches, Stratum I), light gray (10YR 7/1) damp loamy sand from 25 to 60 cmbs (9.8 to 
23.6 inches, Stratum II), and light gray (10YR 7/2) wet sand from 60 to 95 cmbs (23.6 to 
37.4 inches, Stratum V) (see Figure 25). Some subsurface disturbance was noted and both shovel 
tests were inundated before reaching 100 cmbs (39.4 inches). No further archaeological work at 
C-20 Alt 1 is recommended. 
 
C-20 Alt 2 
 
C-20 Alt 2 is a 5.0-acre proposed pond located south of Malabar Road, east of Sutherland Drive 
SW, and north of Daffodil Drive SW (see Figure 2). The area has mature palmetto with poorly 
drained soils on level terrain (Figure 26). Based on these factors, C-20 Alt 2 was assessed with a 
low probability for archaeological deposits. 
  

Figure 25. Left: Typical environment within C-20 Alt 1, view north. Right: Typical soil profile from shovel test 
within C-20 Alt 1. 
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A total of two shovel tests were 
conducted within C-20 Alt 2 (see 
Figure 13); both were negative for cultural 
materials. Soils consisted of brown (7.5YR 
4/2) loamy sand from 0 to 25 cmbs 
(9.8 inches, Stratum I), light brown (7.5YR 
6/4) damp loamy sand with concretions 
from 25 to 40 cmbs (9.8 to 15.7 inches, 
Stratum II), black (7.5YR 2.5/1) damp 
loamy sand from 40 to 60 cmbs (15.7 to 
23.6 inches, Stratum III), light gray (7.5YR 
7/1) damp loamy sand from 60 to 90 cmbs 
(23.6 to 35.4 inches, Stratum IV), and 
pinkish-gray (7.5YR 6/2) damp loamy sand 
from 90 to at least 100 cmbs (35.4 to 
39.4 inches, Stratum V) (see Figure 14). Modern trash and shell were noted in Strata I and II. No 
further archaeological work at C-20 Alt 2 is recommended. 
 

Architectural Results 
 
The architectural survey resulted in the identification and evaluation of one newly recorded 
historic resource within the Malabar Road Ponds APE (Figure 27). The newly recorded historic 
resource is a canal (8BR04375). This resource also was documented during the 2021 CRAS (FMSF 
Survey No. TBD), for which the current study serves as an addendum. The evaluation of this 
resource (below) expands upon the documentation provided in the 2021 report. 
 
A description and evaluation are provided below for Resource 8BR04375. The FMSF resource 
form and its associated maps and photographs are provided in Attachment B. The FDHR survey 
log sheet is provided in Attachment C. 
 
 

NRHP EVALUATIONS 
 

Linear Resources 
 
8BR04375, Melbourne-Tillman Canal No. 8 
 
The Melbourne-Tillman Canal No. 8 (8BR04375) is a newly recorded historic canal located in 
Brevard County (see Figure 27). Resource 8BR04375 is situated in Section 4 of Township 29 South, 
Range 36 East, as shown on the 2021 Fellsmere NW, Fla. USGS quadrangle map. Resource 
8BR04375 runs north-south for approximately 600.8 feet (183.12 meters) and is approximately 
16.85 feet (5.13 meters) wide within the APE (Figure 28). The resource is carried beneath  
  

Figure 26. Typical environment within C-20 Alt 2, view 
south. 
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Malabar Road via a non-historic culvert. 
It is a dug-out canal with overgrown 
earthen embankments. Resource 
8BR04375 is owned and maintained by 
the Melbourne-Tillman Water Control 
District. 
 
Resource 8BR04375 was constructed prior 
to 1943 based on historic aerial imagery 
(USDA 1943). It is part of an overall canal 
network designed to drain the wetlands 
between the St. Johns River and Turkey 
Creek. The resource was constructed by 
the Melbourne-Tillman Water Control 
District, which was established by Brevard 
County in 1922. Today, the District controls 162 miles of canals between Palm Bay and West 
Melbourne and is presided over by representatives from those cities and from Brevard County 
(Melbourne-Tillman Water Control District n.d.). 
 
Assessment 
 
In order to facilitate an NRHP evaluation of Melbourne-Tillman Canal No. 8 (8BR04375), 
a discussion about the relationship between historic canal function, period of construction, and 
historic integrity is presented here. 
 
A 2005 memorandum on canals by Sherry Anderson, which was revised in 2012 by Ginny Jones 
and is Appendix E to the 2010 FMSF’s Guide to the Resource Group Form, was used as a guide to 
aid in the evaluation of Resource 8BR04375 (Jones 2012). The memorandum provides guidance 
on establishing the historic context for Florida’s canal resources to aid in the evaluation of their 
eligibility to the NRHP. According to the FMSF memorandum, canals are common throughout 
Florida and “most of those built as drainage ditches in the twentieth century will probably not be 
considered significant” (Jones 2012:24). The memorandum further states: 
 

It is usually the older canals (19th c.), transportation canals, larger regional canals 
dug as part of the early 20th c. reclamation activities, or canals used in industry 
(such as logging, cotton) that may be potentially eligible (Jones 2012:24-25). 

 
Changes that could potentially alter the integrity of a canal include the following: 
 

• Re-routing of the canal. 

• Disruption of canal (cutting off or filling in). 

• Substantial widening or substantial loss of width. 

• Concentrated number of roadways and other crossovers that prohibit navigability (only 
important if navigability was part of its historic use). 

Figure 28. Representative view of Resource 8BR04375 
within the APE, facing south. 
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• Severing of canal from other waterways (larger canals, turning basins, etc.), which results 
in change of historic function. 

• Removal of historic ancillary structures original to canal’s design and purpose (pumping 
stations, locks, railroads, docks, etc.). The loss of one feature may not be enough to 
substantially damage integrity, but the removal of many such features may collectively 
inhibit the resource’s ability to convey its significance (Jones 2012:25). 

 
Finally, the memorandum states: 
 

Types of changes that may not substantially damage the integrity include loss of a 
single historic ancillary feature, routine maintenance and rebuilding of canal walls 
using same material type, addition of non-historic features (pumping station, etc.), 
addition of several roads that do not prohibit navigability throughout the majority 
of the canal. Canals can have ‘non-contributing’ portions as well but that the 
overall canal may still be considered potentially eligible (Jones 2012:25). 

 
Based on the field survey and further research, it is the opinion of SEARCH that Resource 
8BR04375 is not significant under NRHP Criterion A because it is not indicative of a particular era 
and is not associated with any significant period, event, or theme. Furthermore, the resource is 
not significant under Criterion B because it lacks association with any person(s) significant in 
history. Also, the resource is not significant under Criterion C due to its lack of engineering 
distinction. The canal was part of a mid-twentieth-century drainage system, and other canals of 
similar design and purpose are common in the region. The canal is a man-made earthen carrier 
channel with no outstanding features or design. Finally, 8BR04375 is not significant under 
Criterion D because it lacks the potential to yield further information of historical importance. It 
is the opinion of SEARCH that Resource 8BR04375 is not eligible for listing in the NRHP. 
 
 

CONCLUSIONS 
 
This technical memorandum details the results of a CRAS of four preferred pond locations, five 
swales, and one FPCA associated with proposed improvements to Malabar Road in Brevard 
County, Florida. This technical memorandum serves as an addendum to the previous CRAS report 
completed by SEARCH in support of the Malabar Road PD&E study in 2021 (FMSF Survey 
No. TBD). The APE defined for this project includes the proposed pond, FPCA, and swale 
footprints plus a 100-foot (30.5-meter) buffer (see Figure 2). The archaeological survey was 
conducted within the proposed footprints; the architectural history survey included the entire 
APE. 
 
The current archaeological survey included the excavation of 25 shovel tests within the proposed 
ponds, swales, and floodplain conservation area. All testing was negative for cultural materials. 
No archaeological sites, features, or occurrences were identified during the archaeological 
survey. No further archaeological survey is recommended for the Malabar Road ponds, swales, 
or floodplain conservation area.  
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The architectural survey resulted in the identification and evaluation of one newly recorded 
historic resource within the Malabar Road Ponds APE. The newly recorded historic resource is a 
linear resource (8BR04375). Based on the results of the current survey, it is the opinion of SEARCH 
that the Melbourne-Tillman Canal No. 8 (8BR04375) is ineligible for the NRHP due to a lack of 
significant historic associations and architectural distinction. No further architectural work is 
recommended. 
 
No NRHP-eligible or -listed resources were identified within the Malabar Road Ponds APE. In the 
opinion of SEARCH, the proposed construction will have no effect on cultural resources listed or 
eligible for listing in the NRHP. No further work is recommended. 
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 iii Executive Summary 

EXECUTIVE SUMMARY 
 
This report presents the findings of a Phase I cultural resource assessment survey addendum 
conducted in support of the proposed C-7 Alt 3 pond location in Brevard County, Florida, which 
is associated with improvements to Malabar Road. The City of Palm Bay, Florida, is proposing to 
widen Malabar Road from Minton Road to east of St. Johns Heritage Parkway in Brevard County, 
Florida, and to construct associated ponds, swales, and floodplain compensation areas. The 
current report is an addendum to the 2021 SEARCH surveys titled Cultural Resource Assessment 
Survey for the Malabar Road Improvements Project Development and Environment Study, 
Brevard County, Florida (Florida Master Site File Survey No. 28025, Boschi et al. 2021) and 
Technical Memorandum: Cultural Resource Assessment Survey in Support of Malabar Road 
Improvements Ponds, Brevard County, Florida (Florida Master Site File Survey No. 28024, Fish et 
al. 2021). The current survey was limited to the relocated footprint of Pond C-7 Alt 3, along with 
an associated easement and floodplain compensation area. For the current survey, SEARCH 
tested 2.23 hectares (5.52 acres) total. The discussions of regional context, historic map review, 
research design, and laboratory methods provided in the previous report apply to the current 
cultural resource assessment survey and are not repeated in this report (Boschi et al. 2021). The 
City of Palm Bay is conducting this Local Area Program project using federal funds administered 
by the Florida Department of Transportation, District 5. 
 
To encompass potential improvements, the area of potential effects (APE) was defined to include 
the proposed C-7 Alt 3 pond, easement, and floodplain compensation area footprint. A 30.5-
meter (100-foot) buffer was used to evaluate the potential to affect any adjacent historic 
buildings or structures. SEARCH conducted the archaeological survey within the proposed 
construction footprint. 
 
The archaeological survey consisted of the excavation of nine shovel tests. No artifacts or 
archaeological sites or occurrences were identified within the APE. SEARCH recommends no 
further archaeological survey in support of the proposed Malabar Road improvements. 
 
No historic buildings or structures are within or adjacent to the area of potential effects. SEARCH 
conducted no architectural survey for the current survey and recommends no further 
architectural work. 
 
No NRHP-listed or -eligible cultural resources were identified within the project APE. No further 
cultural resources work is recommended. 
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INTRODUCTION 
 

This report presents the findings of a Phase I cultural resource assessment survey (CRAS) 
addendum conducted in support of the proposed pond C-7 Alt 3 location in Brevard County, 
Florida, which is associated with improvements to Malabar Road (Figure 1). The City of Palm Bay, 
Florida, is proposing to widen Malabar Road from Minton Road to east of St. Johns Heritage 
Parkway in Brevard County, Florida, and to construct associated ponds, swales, and floodplain 
compensation areas. The current report is an addendum to the 2021 SEARCH surveys titled 
Cultural Resource Assessment Survey for the Malabar Road Improvements Project Development 
and Environment Study, Brevard County, Florida (Florida Master Site File [FMSF] Survey No. 
28025) and Technical Memorandum: Cultural Resource Assessment Survey in Support of Malabar 
Road Improvements Ponds, Brevard County, Florida (FMSF Survey No. 28024). The current survey 
was limited to the relocated footprint of Pond C-7 Alt 3, along with an associated easement and 
floodplain compensation area (FPCA). For the current survey, SEARCH tested 2.23 hectares (ha) 
(5.52 acres [ac]) total. The discussions of regional context, research design, and laboratory 
methods provided in the previous report apply to the current CRAS and are not repeated in this 
report. The City of Palm Bay is conducting this Local Area Program project using federal funds 
administered by the Florida Department of Transportation (FDOT), District 5. 
 

The project’s area of potential effects (APE) was developed to consider visual, audible, and 
atmospheric effects the project may have on historic resources. The APE was defined to include 
the proposed C-7 Alt 3 pond, easement, and FPCA footprint (Figure 2). A 30.5-meter (m) (100-
foot [ft]) buffer was used to evaluate the potential to affect any adjacent historic buildings or 
structures. SEARCH conducted the archaeological survey within the proposed construction 
footprint. 
 

The purpose of the survey was to locate, identify, and bound archaeological resources, historic 
buildings or structures, and potential historic districts within the project’s APE and assess their 
potential for listing in the National Register of Historic Places (NRHP). SEARCH conducted this 
study to comply with Public Law 113-287 (Title 54 US Code), which incorporates the provisions 
of the National Historic Preservation Act of 1966, as amended, and the Archeological and Historic 
Preservation Act of 1974, as amended. The study also meets the regulations for implementing 
National Historic Preservation Act Section 106 found in 36 Code of Federal Regulations Part 800 
(Protection of Historic Properties). This study also complies with Chapter 267 of the Florida 
Statutes and Rule Chapter 1A-46, Florida Administrative Code. SEARCH performed all work in 
accordance with Part 2, Chapter 8, of the FDOT’s Project Development & Environment Manual 
(revised July 2020) and the Florida Division of Historical Resources’ (FDHR) recommendations for 
such projects as stipulated in the FDHR’s Cultural Resource Management Standards & Operations 
Manual, Module Three: Guidelines for Use by Historic Preservation Professionals. The principal 
investigator for this project meets the Secretary of the Interior’s Standards and Guidelines for 
Archeology and Historic Preservation (48 Federal Register 44716-42). 
 

Jessica Fish MSt, RPA, served as the principal investigator. Ms. Fish wrote the report. Kaleb Wells, 
BA, and Brianna Jean-Baptiste, BA, conducted the fieldwork. Angelica Costa, BA, produced the 
field maps and report figures. Varna Boyd, MA, RPA, conducted the quality-control review, and 
Charles Sterchi, MFA, edited and produced the document.  
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Figure 1. APE location in Brevard County, Florida. 
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Figure 2. The C-7 Alt 3 APE. 
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PROJECT LOCATION AND ENVIRONMENT 
 
LOCATION AND MODERN CONDITIONS 
 
The current project area is south of Malabar Road in the City of Palm Bay, Brevard County, Florida, 
within Section 5 of Township 29 South, Range 36 East. The APE is on a partially forested parcel 
northeast of a small natural pond. Elevation is flat and 5.5 m (18 ft) above mean sea level 
throughout the APE. 
 
Geologically, the APE is within the St. Johns Marsh province, a part of the larger Eastern 
Flatwoods District (Brooks 1981). This area is characterized by marshes and grass prairies with 
seasonal flooding. Soils within the APE consist of poorly drained Eaugallie sand (Figure 3). There 
are many man-made ponds and canals in the vicinity, and the St. Johns River is 3.2 kilometers 
(2.0 miles) southwest of the proposed pond location. 
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Figure 3. Soil drainage in the C-7 Alt 3 APE. 
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BACKGROUND RESEARCH 
 
FLORIDA MASTER SITE FILE REVIEW 
 
SEARCH reviewed FMSF data from April 2023 to identify previously recorded cultural resources 
within the APE. The FMSF review indicates that two previous cultural resource surveys have been 
conducted within the APE (Table 1; Figure 4). FMSF Survey No. 28025 is the 2021 CRAS for which 
this survey is an addendum (Boschi et al. 2021). The survey consisted of systematic survey of the 
Malabar Road project corridor according to current Module Three standards. No shovel tests 
associated with this study fall within the current APE. FMSF Survey No. 14219 is a 2006 study 
completed by SEARCH for a proposed development (Endonino 2006). This survey also did not 
include testing within the current APE. 
 
Table 1. Cultural Resource Surveys within the Pond C-7 Alt 3 APE.  

FMSF No. Title Year Author/Consultant 

14219 A Phase I Cultural Resource Survey of the Lennar South 
Development Property, Brevard County, Florida.  2006 Endonino, Jon 

28025 
Cultural Resource Assessment Survey of the Malabar Road 
Improvements Project Development and Environment Study, 
Brevard County, Florida. 

2021 Boschi et al. 

 
The FMSF review also indicates that no cultural resources have been recorded within the current 
project APE (see Figure 4). The nearest resources are an unevaluated precontact shell midden 
(8BR00024) located on the north side of Malabar Road, approximately 200 m (700 ft) north of 
the APE, and the Melbourne-Tillman Canal No. 7 (8BR04374), which is approximately 150 m (500 
ft) east of the APE and has been recommended ineligible for the NRHP by the State Historic 
Preservation Officer. 
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Figure 4. Previous cultural resource surveys in the APE. 
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NRHP CRITERIA 
 
As defined by the National Park Service, the quality of significance in American history, 
architecture, archaeology, engineering, and culture is present in districts, sites, buildings, 
structures, and objects that possess integrity of location, design, setting, materials, 
workmanship, feeling, and association, and: 
 

A. that are associated with events or activities that have made a significant contribution to 
the broad patterns of our history; or 

B. that are associated with the lives of persons significant in our past; or 
C. that embody the distinctive characteristics of a type, period, or method of construction, 

or that represent the work of a master, or that possess high artistic values, or that 
represent a significant and distinguishable entity whose components may lack individual 
distinction; or 

D. that have yielded, or may be likely to yield, information important in prehistory or history. 
 
NRHP-eligible districts must possess a significant concentration, linkage, or continuity of sites, 
buildings, structures, or objects united historically or aesthetically by plan or physical 
development. NRHP-eligible districts and buildings must also possess historic significance, 
historic integrity, and historical context. 
 
 
CULTURAL RESOURCE POTENTIAL 
 
Based on an examination of environmental variables (soil drainage, access to wetlands and 
marine resources, and relative elevation) and the results of previously conducted surveys (FMSF 
Survey No. 28025, Boschi et al. 2021), the potential for precontact archaeological sites was 
moderate to low. Based on the results of the FMSF review and the previously conducted historic 
map review of the original survey, SEARCH judged the APE to have a low potential for historic 
archaeological sites and historic buildings or structures.  
 
 
SURVEY METHODS 
 
Archaeological Field Methods 
 
The Phase I field survey consisted of systematic shovel testing consistent with the low 
archaeological potential. Shovel tests were excavated at 50 and 100 m (164 and 328 ft) intervals, 
supplemented by pedestrian survey. Shovel tests measured approximately 50 centimeters (cm) 
(19.7 inches [in]) in diameter and were excavated to a minimum depth of 100 cm (39.4 in) below 
surface, subsurface conditions permitting. Excavated sediments were screened through 6.4-
millimeter (0.25 in) mesh hardware cloth. The location of each shovel test was marked on an 
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aerial photograph and recorded with a Wide Area Augmentation System-enabled handheld GPS 
unit. 
 
Architectural Field Methods 
 
SEARCH included an architectural survey in the original 2021 survey (FMSF Survey No. 28025, 
Boschi et al. 2021). Due to the negative results of the previous survey and absence of historic 
resources (recorded or unrecorded) in proximity to proposed pond C-7 Alt 3, SEARCH did not 
conduct an architectural survey as a part of the current survey. 
 
Curation 
 
The original maps and field notes are housed at SEARCH’s Newberry office. The original maps and 
field notes will be turned over to the City of Palm Bay upon project completion; SEARCH will 
retain copies. 
 
Procedures to Deal with Unexpected Discoveries  
 
Every reasonable effort has been made during this investigation to identify and evaluate possible 
locations of Native American and historic archaeological sites; however, the possibility exists that 
evidence of cultural resources may yet be encountered within the project limits. Should any 
evidence of unrecorded cultural resources be discovered during construction activities, all work 
in that portion of the project area must stop. Evidence of cultural resources includes precontact 
or historic pottery, stone tools, bone or shell tools, historic trash pits, and historic building 
foundations. Should potential cultural artifacts or features be uncovered during the excavation 
of the project area, representatives of FDOT, District 5, will assist in the identification and 
preliminary assessment of the resources. If such evidence is found, the FDHR will be notified 
within two working days. 
 
In the unlikely event that human skeletal remains or associated burial artifacts are uncovered 
within the project area, all work in that area must stop. The FDOT, District 5, cultural resources 
coordinator must be contacted. The discovery must be reported to local law enforcement, who 
will in turn contact the medical examiner. The medical examiner will determine whether the state 
archaeologist should be contacted per the requirements of Chapter 872.05, Florida Statutes. 
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RESULTS 
 
ARCHAEOLOGICAL SURVEY 
 
The APE includes 2.23 ha (5.52 ac) of undeveloped property in an area of open field and forest 
along the south side of Malabar Road. Soils are recorded as poorly drained, and a small pond or 
wetland is near the southwest corner of the project (Figure 5). Marked field maps are included 
in Appendix A. An FDHR Survey Log is included in Appendix B. 
 
Nine shovel tests were excavated (Figure 6); none contained artifacts. Natural soil stratigraphy 
consisted of dark grayish brown (10YR 4/2) sand from approximately 0 to 30 cm below surface 
(cmbs; 0 to 11.8 in below surface [inbs], Stratum I), very pale brown or gray (10YR 7/3 or 10YR 
6/1) sand from approximately 30 to 45 cmbs (11.8 to 17.7 inbs, Stratum II), very pale brown (10YR 
7/3 or 10YR 7/4) sand from approximately 45 to 70 cmbs (17.7 to 27.6 inbs, Stratum III), and 
terminated in brown (10YR 4/3) wet sand or sandy clay at 100 cmbs (39.3 inbs, Stratum IV) 
(see Figure 5). Spodic soils reflected the naturally wet conditions of this area. 
 
No archaeological sites or archaeological occurrences were identified. 
  

Figure 5. Conditions in the C-7 Alt 3 APE. Top left: 
overview of the eastern half of the APE. Bottom left: 

overview of the western half of the APE. Right: 
sample soil stratigraphy. 
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Figure 6. Results of archaeological testing in the APE. 
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CONCLUSION AND RECOMMENDATIONS 
 
This report presents the findings of a Phase I CRAS addendum conducted in support of the 
proposed C-7 Alt 3 pond location in Brevard County, Florida, which is associated with 
improvements to Malabar Road. The City of Palm Bay, Florida, is proposing to widen Malabar 
Road from Minton Road to east of St. Johns Heritage Parkway in Brevard County, Florida, and 
construct associated ponds, swales, and floodplain compensation areas. The current report is an 
addendum to the 2021 SEARCH surveys titled Cultural Resource Assessment Survey for the 
Malabar Road Improvements Project Development and Environment Study, Brevard County, 
Florida (FMSF Survey No. 28025) and Technical Memorandum: Cultural Resource Assessment 
Survey in Support of Malabar Road Improvements Ponds, Brevard County, Florida (FMSF Survey 
No. 28024). The current survey was limited to the relocated footprint of Pond C-7 Alt 3. For the 
current survey, SEARCH tested a total of 2.23 ha (5.52 ac). The City of Palm Bay is conducting this 
Local Area Program project using federal funds administered by the FDOT, District 5. 
 
The archaeological survey consisted of the excavation of nine shovel tests. No artifacts or 
archaeological sites or occurrences were identified. SEARCH recommends no further 
archaeological survey in support of the proposed Malabar Road improvements. 
 
No architectural survey was conducted as part of the current survey because no existing or 
potential historic resources were identified in the vicinity. SEARCH recommends no further 
architectural history survey. 
 
No NRHP-listed or -eligible cultural resources were identified within the project APE. No further 
cultural resources work is recommended. 
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EXECUTIVE SUMMARY 

The City of Palm Bay in cooperation with the Florida Department of Transportation (FDOT), 

District 5, is conducting a Project Development and Environment (PD&E) Study to evaluate the 

proposed widening of Malabar Road from St. Johns Heritage Parkway to Minton Road in Brevard 

County, Florida. The proposed project is approximately four miles long and will widen Malabar 

Road from two to four lanes in order to improve safety, increase capacity and accommodate 

multi-modal features along the corridor. The project occurs within Sections 32, 33, 33, 34, and 

35 of Township 28 South, and Range 36 East; and Sections 1, 2, 3, 4, and 5 of Township 29 

South, and Range 36 East.  

Malabar Road is an east-west regional roadway connecting western Brevard County/City of Palm 

Bay to US 1 in Malabar. The roadway’s maintaining jurisdiction is Brevard County at its western 

edge, before transitioning to the City of Palm Bay for several miles, and then becoming a state 

road (S.R. 514) between I-95 and US 1. Malabar Road has an existing diamond interchange with 

I-95. Within the study area, Malabar Road is an urban minor arterial.  The existing typical section 

is a two-lane undivided roadway with 11-foot or 12-foot travel lanes within a 66-foot right-of-way 

which extends to 112 feet in some areas, with an  8-foot sidewalk which runs along the north 

side of Canal C-20. East of the C-10 Canal, the C-20 Canal parallels the north side of Malabar 

Road.   

The alternatives analysis includes evaluation of two widening alternatives, Alternatives A and B, 

and a no-build alternative; existing and proposed right-of-way widths; intersection alternatives 

including signals and roundabouts; C-20 Canal impacts; a new bridge over the C-10 Canal; and a 

shared-use path along the north side of Malabar Road.   

Alternative B was selected as the Recommended Preferred Alternative because it provides the 

wider median plus a 4’ grass buffer, both meeting 2021 FDOT Design Manual (FDM) standards, 

while having a negligible impact on right-of-way and only a slighter higher project cost when 

compared to Alternative A.  The right-of-way required for the recommended preferred alternative 

typical section is 102’ from the St. Johns Heritage Parkway to Canal C-10 and 105’ from Canal C-

10 to Station 256+80.  This will require approximately 34 to 37.5 feet of additional right-of-way.  

This alternative minimizes impacts to wetlands and surface waters, and protected species and 

their habitats.  The recommended preferred pond sites were chosen to eliminate or reduce 

wetland impacts and avoid caracara nesting and foraging habitat.  

The stormwater runoff from the project will be collected and conveyed via curb and gutter to the 

preferred pond alternative in each basin.  The various pond alternatives consist of dry retention 

ponds, wet detention ponds, and dry linear swales.  Pond sites and configurations may change 

during the final design phase as more detailed information becomes available.  

This Natural Resources Evaluation (NRE) has been prepared as part of the PD&E Study to assess 

the widening alternatives and identify potential impacts to natural resources throughout the 

Malabar Road corridor. The purpose of this NRE is to document protected species and habitat 

and identify the location of wetlands and surface waters within the project corridor in order to 

determine potential impacts to these resources, provide rationale to support species effect 

determinations, identify avoidance and minimization measures, and quantify mitigation necessary 
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for the recommended preferred alternative. This NRE has been prepared in accordance with the 

Wetlands and Other Surface Waters and Protected Species and Habitat chapters of the FDOT’s 

PD&E Manual (FDOT, 2020) and the current Natural Resources Evaluation Outline and Guidance 

(FDOT, 2020).   

The Recommended Preferred Alternative is located within the following US Fish and Wildlife 

Service (FWS) Consultation Areas: Audubon’s crested caracara (Polyborus plancus audubonii), 

Everglade snail kite (Rostrhamus sociabilis plumbeus), Florida grasshopper sparrow 

(Ammodramus savannarum floridanus), Florida scrub-jay (Aphelocoma coerulescens), and red-

cockaded woodpecker (Dryobates borealis). The Recommended Preferred Alternative falls within 

Core Foraging Areas (CFA) for seven wood stork colonies. The existing habitats in the study area 

may also support other federally protected species, as well as many state protected species.  

Based on the results of the general wildlife and species-specific surveys, data collection and 

USFWS’ effect determination key, the Recommended Preferred Alternative 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 agencies will be required during 

the design and permitting phase and additional wildlife surveys may be required prior to or during 

construction.  Table ES-1 identifies the protected species that were evaluated in this document, 

their regulatory status, and the effect determination under the recommended preferred 

alternative.   

Figure ES-1: Effect Determinations for Protected Species 

Common Name Scientific Name Status 
Effect 

Determination 

Reptiles 

American alligator Alligator mississippiensis FT (S/A) MANLAA 

Eastern indigo snake Drymarchon couperi FT MANLAA 

Florida pine snake Pituophis melanoleucus ST NAEA 

Gopher tortoise Gopherus polyphemus C / ST MANLAA 

Birds 

Audubon’s crested caracara Polyborus plancus audubonii FT MANLAA 

Bald eagle Haliaeetus leucocephalus 
BGEPA / 

MBTA 
NO EFFECT 

Everglade snail kite Rostrhamus sociabilis plumbeus FE NO EFFECT 

Florida burrowing owl Athene cunicularia floridana ST NAEA 

Florida grasshopper sparrow 
Ammodramus savannarum 

floridanus 
FE NO EFFECT 

Florida sandhill crane Antigone canadensis pratensis ST NAEA 

Florida scrub-jay Aphelocoma coerulescens FT MANLAA 

Little blue heron Egretta caerulea ST NAEA 

Red-cockaded woodpecker Dryobates borealis FE NO EFFECT 

Reddish egret Egretta rufescens ST NAEA 

Roseate spoonbill Platalea ajaja ST NAEA 

Southeastern American kestrel Falco sparverius Paulus ST NAEA 
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Common Name Scientific Name Status 
Effect 

Determination 

Tricolored heron Egretta tricolor ST NAEA 

Wood stork Mycteria americana FT MANLAA 

Mammals 

Florida black bear Ursus americanus floridanus M NAEA 

Southern fox squirrel Sciurus niger M NAEA 

Plants 

Blue-flowered butterwort Deeringothamnus pulchellus ST NAEA 

Carter’s warea Warea carteri FE NO EFFECT 

Celestial lily Nemastylis floridana SE NEA 

Coastal vervain Glandularia maritima SE NEA 

Cut-throat grass Panicum abscissum SE NEA 

Florida beargrass Nolina atopocarpa ST NEA 

Giant Orchid Pteroglossaspis ecristata ST NEA 

Large-flowered rosemary Conradina grandiflora ST NEA 

Lewton’s polygala Polygala lewtonii FE NO EFFECT 

Many-flowered grass pink Calopogon multiflorus ST NAEA 

Nodding pinweed Lechea cernua ST NEA 

Plume polypody Polypodium plumula SE NEA 

Redmargin Zephyrlily Zephranthes simpsonii ST NEA 

Sand butterfly pea Centrosema Arenicola SE NEA 

Short-leaved rosemary Conradina brevifolia FE NO EFFECT 

Small’s flax Linum carteri var. smallii SE NEA 

Swamp plume polypody Polypodium ptilodon SE NEA 

Widespread polypody Polypodium dispersum SE NEA 

Yellow-flowered butterwort Pinguicula lutea SE NEA 

MANLAA = May Affect, Not Likely to Adversely Affect 

NEA = No Effect Anticipated 
NAEA = No Adverse Effect Anticipated 

 

Wetlands and other surface waters (OSWs) with potential to be affected by the proposed project 

were identified within the Malabar study area. An assessment was performed for wetlands and 

OSWs in accordance with the Uniform Mitigation Assessment Method (UMAM), pursuant to 

Chapter 62-345, F.A.C., to determine the functional value provided by the wetlands and OSWs 

and determine the amount of mitigation required to offset adverse impacts. The impacted OSWs 

are considered upland cut components of the existing manmade drainage system and were not 

included in the assessment as mitigation will not be required for impacts to these surface waters. 

The Preferred Alternative, including the preferred pond sites, will directly impact 0.46 acres of 

wetlands and 4.08 acres of OSWs.   

No Essential Fish Habitat (EFH) has been identified within the study area.  According to their 

ETDM Summary Report No. 14396, dated October 25, 2019, NMFS staff concluded that the project 

will not impact EFH; therefore, an EFH assessment is not required.
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1.5 Proposed Drainage 

The project is within the St. Johns River Water Management District (SJRWMD) and the 

Melbourne-Tillman Water Control District (MTWCD) jurisdiction.  The MTWCD maintains a 

network of canals in Brevard County including several crossing underneath Malabar Road (Canals 

C-7, C-8, C-9, and C-10) and one that runs parallel to Malabar Road (Canal C-20) for a portion of 

the study corridor. The City of Palm Bay also maintains smaller canals within the vicinity of the 

project (Canals 26-06, 14-03b and 13-05).   

The design of stormwater management facilities for the PD&E is governed by the rules established 

by the SJRWMD, City of Palm Bay, and MTWCD.  FDOT designs stormwater management facilities 

to meet water treatment and attenuation requirements to comply with SJRMWD rule Chapter 62-

330, F.A.C. and the Statewide Environmental Resource Permit Applicant’s Handbook. 

The stormwater runoff from the project limits will be collected and conveyed via curb and gutter 

to the recommended preferred pond alternative for each basin.  The various pond alternatives 

consist of dry retention ponds, wet detention ponds, and dry linear swales.  The ponds will 

discharge at or near the same cross drains that carry the roadway runoff in the existing condition, 

or directly into canals where appropriate.  The proposed ponds have been sized to achieve the 

required water quality treatment and water quantity attenuation and serve as a budget tool for 

right-of-way estimation for the project to the City of Palm Bay.  There are currently six proposed 

drainage basins within the project limits.  Two pond alternatives were analyzed for each basin 

with the exception of Basin A for which the existing Pond A will be utilized.  In addition to pond 

alternatives, one floodplain compensation (FPC) site was also investigated to provide 

compensation for one Floodplain Impact Area (FIA) located at the western end of the project. 

The results of the preliminary analysis are provided in the associated Pond Siting Report.  The 

Pond Site Assessment detailing impacts to wetlands and listed species is included in Appendix 

A. The recommended preferred pond alternatives are listed in Table 1-2 below.   

 

Table 1-2: Recommended Preferred Pond Alternatives 

Basin  Recommended Preferred Alternative 

C-7 Alt. 2 

C-8 & C-9 Alt. 1 

C-10 West Alt 2. Option 1 - Use C-10 East Swales 

C-10 East Alt. 1 

C-20 
Supplemental Swales 

Alt. 1 

A Use Existing City of Palm Bay Pond A 

FPC C- 7 
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1.6 Report Contents and Purpose 
This Natural Resources Evaluation (NRE) has been prepared as part of the PD&E Study to assess 

the various Malabar Road widening alternatives and identify potential impacts to natural resources 

throughout the corridor. The purpose of this NRE is to document protected species and habitat 

and identify the location of wetlands and surface waters within the project corridor in order to 

determine potential impacts to these resources, provide rationale to support species effect 

determinations, identify avoidance and minimization measures, and quantify mitigation necessary 

for the recommended preferred alternative. This NRE has been prepared in accordance with the 

Wetlands and Other Surface Waters and Protected Species and Habitat chapters of the FDOT’s 

PD&E Manual (FDOT, 2020) and the current Natural Resources Evaluation Outline and Guidance 

(FDOT, 2020).   

SECTION 2 EXISTING ENVIRONMENTAL CONDITIONS 
Prior to field surveys, staff ecologists reviewed the most currently available information to identify 
existing conditions within the study area.  Land use, soils and other natural features were 
identified to determine what resources occur or have the potential to occur within the Malabar 
Road Study Area. This information included land use maps provided by the St. Johns River Water 
Management District (SJRWMD).  The land use descriptions were based on the Florida Land Use, 
Cover and Forms Classification System (FLUCFCS) (FDOT, 1999).  Other information included but 
was not limited to: 

▪ U.S. Geographic Survey (USGS) Topographic Maps 

(https://viewer.nationalmap.gov/launch/) 

▪ Natural Resources Conservation Service (NRCS) Soil Maps 

(https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm) 

▪ Florida Natural Areas Inventory (FNAI) Cooperative Land Cover Maps 

(http://www.fnai.org/landcover.cfm) 

▪ U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) Maps 

(https://www.fws.gov/wetlands/data/mapper.html) 

▪ USFWS Consultation Area and Critical Habitats Maps 

(https://crithab.fws.gov/) 

▪ USFWS Wood Stork Nesting Colonies and Core Foraging Areas Maps 

(https://www.fws.gov/northflorida/woodstorks/wood-storks/.htm) 

▪ National Marine Fisheries Service (NMFS) Essential Fish Habitat (EFH) Maps 

(https://www.habitat.noaa.gov/protection/efh/habitatmapper.html) 

▪ Florida Fish and Wildlife Conservation Commission (FWC) Scrub-Jay Observation Maps 

(http://myfwc.com/research/gis/) 

▪ FWC Bald Eagle Nesting Territory Maps 

(https://publictemp.myfwc.com/FWRI/EagleNests/nestlocator.aspx) 

▪ FWC Red-Cockaded Woodpecker Observation Maps 

(http://geodata.myfwc.com/datasets/red-cockaded-woodpecker-observation-locations) 

▪ FWC Wildlife Occurrence Maps 

(http://geodata.myfwc.com/datasets) 

▪ FWC Species Action Plans 

https://viewer.nationalmap.gov/launch/
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
http://www.fnai.org/landcover.cfm
https://www.fws.gov/wetlands/data/mapper.html
https://crithab.fws.gov/
https://www.fws.gov/northflorida/woodstorks/wood-storks/.htm
https://www.habitat.noaa.gov/protection/efh/habitatmapper.html
http://myfwc.com/research/gis/
https://publictemp.myfwc.com/FWRI/EagleNests/nestlocator.aspx
http://geodata.myfwc.com/datasets/red-cockaded-woodpecker-observation-locations
http://geodata.myfwc.com/datasets
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(http://myfwc.com/wildlifehabitats/imperiled/species-action-plans/) 

▪ FDOT Efficient Transportation Decision Making (ETDM) Summary Report #14396 

(https://etdmpub.fla-etat.org/est/#) 

2.1 Environmental Assessment Study Area 
The Malabar Road study area was considered to be the areas directly or indirectly affected by the 

proposed action and not merely the immediate area involved in the action.  It encompassed the 

geographic extent of the environmental changes that may result from the action.  For purposes 

of this study, the study area included all lands within 2000 feet of the current City right-of-way 

and included the proposed pond and flood plain compensation sites. Additionally, a 1500-meter 

(4920 feet) buffer was added to the study area where suitable Audubon’s crested caracara habitat 

occurred in order to fulfill the requirements of the survey protocol outlined by the USFWS.  

http://myfwc.com/wildlifehabitats/imperiled/species-action-plans/
https://etdmpub.fla-etat.org/est/
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2.2 Land Use 
The land uses within the Malabar Road study area were first characterized by SJRWMD online 

resources and later modified or delineated by ecologists to reflect field observations made at the 

time of the study.   The Malabar Road study area contains a mixture of several FLUCFCS types 

including urban and built-up, agriculture, range land, upland forests, water, wetland, barren land, 

and transportation or other linear utilities (Figures 2-1A - 2-1C).  Figure 2-2 shows the 

topographic map of the study area.  A detailed list of the land uses within the study area is 

provided in Table 2-1 along with additional descriptions of the land uses in Appendix B. 

Photographs of representative habitats in the study area are provided in Appendix C. 

 

Table 2-1: FLUCFCS within the Malabar Study Area 

FLUCFCS 

CODE 

FLUCFCS 

DESCRIPTION  

AREA 

(ac) 

FLUCFCS 

CODE 

FLUCFCS 

DESCRIPTION 

AREA 

(ac) 

110 
RESIDENTIAL, LOW 

DENSITY 
198 434 

HARDWOOD - CONIFER 

MIXED 
56 

120 
RESIDENTIAL, MEDIUM 

DENSITY 
1088 440 TREE PLANTATIONS 11 

130 
RESIDENTIAL, HIGH 

DENSITY 
35 510 

STREAMS AND 

WATERWAYS 
50 

140 
COMMERCIAL AND 

SERVICES 
92 530 RESERVOIRS 57 

170 INSTITUTIONAL 88 630 
WETLAND FORESTED 

MIXED 
1 

211 IMPROVED PASTURES 106 641 FRESHWATER MARSHES 1 

212 
UNIMPROVED 

PASTURES 
58 646 

EMERGENT AQUATIC 

VEGETATION 
2 

215 FIELD CROPS 7 743 SPOIL AREAS 3 

320 
SHRUB AND 

BRUSHLAND 
11 814 ROADS AND HIGHWAYS 54 

330 MIXED RANGELAND 82 820 COMMUNICATIONS 3 

411 PINE FLATWOODS 82 832 
ELECTRICAL POWER 

TRANSMISSION LINES 
22 

420 
UPLAND HARDWOOD 

FOREST 
14 837 

SURFACE WATER 

COLLECTION BASIN 
1 

428 CABBAGE PALM 101 TOTAL ACREAGE 2223 
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Figure 2-1: FLUCFCS Map 
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Figure 2-1: FLUCFCS Map 
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Figure 2-1: FLUCFCS Map 
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Figure 2-2: USGS Topography Map 
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2.3 Soils 
The soil survey of Brevard County, Florida (USDA NRCS 2016) was reviewed to determine the soil 

types and characteristics within the Malabar Road study area. According to the soil survey, there 

are 8 different soil types within the Malabar Road study area. Table 2-2 summarizes and lists 

the soil types within the study area.  The soil types and locations are depicted on Figures 2.3. 

The soils encountered along the project limits include Hydrologic Soil Group (HSG) A/D and C/D.   

For soils assigned a dual HSG, the first letter applies to the drained condition and the second to 

the undrained condition.   

Table 2-2: Soil Types Within the Malabar Study Area 

Soil 
No.  

USDA Soil 
Name 

Seasonal High 

Ground Water 
HSG 

Soil Classification 

Depth 
(inches) 

Duration 
(months) 

Depth 
(inches) 

Unified AASHTO 

2 

Anclote Sand, 
Depressional, 0 

to 1 percent 
slopes 

0-10 --- A/D 

0-19 SP, SP-SM A-3 

19-72 SP, SP-SM A-3 

17 EauGallie Sand 0-10 --- A/D 

0-22 SP, SP-SM A-3 

22-35 SP-SM, SM A-2-4, A-3 

35-55 SP, SP-SM A-3 

55-61 
SM, SM-SC, 

SC 
A-2-4 

61-84 SM, SM-SC A-2-4 

18 

EauGallie, 
Winder, and 
Riviera Soils, 
Depressional 

0-10 --- A/D 

0-22 SP, SP-SM A-3 

22-35 SP-SM, SM A-2-4, A-3 

35-55 SP, SP-SM A-3 

55-61 
SM, SM-SC, 

SC 
A-2-4 

61-84 SM, SM-SC A-2-4 

19 Riviera Sand 0.25-1.5 --- C/D N/A SP-SM A-3 

31 
Malabar, 

Holopaw, and 
Pineda Soils 

0-1.0 --- A/D N/A SP A-3 

33 

Micco, mucky 
peat, 

frequently 
flooded 

0-10.  A/D 0-30 PT A-8 

47 
Pineda Sand, 0 

to 2 percent 
slopes 

0-10 --- C/D 

0-19 SP, SP-SM A-3 

19-35 SP, SP-SM A-3 

35-38 SP-SM, SM A-2-4 

38-60 
SM, SM-SC, 

SC 
A-2-4 

60-64 SM, SP-SM A-2-4, A-3 

71 Wabasso Sand 0-10 --- C/D 

0-23 SP, SP-SM A-3 

23-28 SP-SM A-2-4, A-3 

28-34 SM, SP-SM A-2-4, A-3 

34-62 SC, SM-SC A-2 
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Figure 2-3: NRCS Soils Map 
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Figure 2-3: NRCS Soils Map 
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Figure 2-3: NRCS Soils Map 
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2.4 Other Natural Features 
No other significant natural features were identified within the limits of the Malabar Road study 

area including public and private conservation land; special aquatic sites, including sanctuaries 

and refuges, Wild and Scenic Rivers, Aquatic Preserves, and Outstanding Florida Waters; nor does 

it provide designated critical habitat or Essential Fish Habitat to federally protected or managed 

species. However, the proposed project is located near the Three Forks Conservation Area (TFCA).   

 

The TFCA is a 53,335-acre property owned and managed by the SJRWMD. This conservation area 

lies within the Upper St. Johns River Basin and comprises a significant portion of the Upper St. 

Johns River Basin Project, a cooperative effort with the USACE to provide flood control and 

environmental protection in the region.  Comprised mostly of floodplain marsh and wet prairie, 

the TFCA provides habitat for protected species including the Audubon’s crested caracara, 

Everglade snail kite, wood stork, bald eagle, southeastern American kestrel, Florida sandhill crane 

and wading birds. While the project area does not include the TFCA, adjacent parcels abut the 

TFCA boundary, which is approximately 0.25 miles west of the western terminus of the proposed 

project. No impacts to the TFCA are anticipated as a result of the proposed roadway 

improvements.  

SECTION 3 PROTECTED SPECIES AND HABITAT 
A protected species and habitat assessment was conducted in accordance with the PD&E Manual, 
Protected Species and Habitat (FDOT, 2019), to determine the potential effects of the proposed 
transportation project on protected species and habitat.  The term protected species refers to 
those species that are protected by law, regulation, or rule.  The term listed species refers to 
species that are threatened or endangered at the federal or state level and identified in the 
Endangered Species Act (ESA) of 1973, as amended; the Florida Endangered and Threatened 
Species Act, Section 379.2291, Florida Statutes (F.S.); the Florida Regulated Plant Index (5B-
40.0055, Florida Administrative Code (FAC).  

3.1 Efficient Transportation Decision Making      
During the ETDM process, Planning and Programming Screens were prepared for the Malabar 

Road study area.  Environmental Technical Advisory Team (ETAT) representatives reviewed 

project information and provided comments about potential direct and indirect effects to 

resources under their jurisdiction.  Additionally, they selected a Degree of Effect (DOE) for each 

alternative and issue. According to the ETDM Summary Report No. 14396, dated October 25, 

2019, the USFWS indicated the project alternatives may create a “Moderate” DOE on wildlife and 

habitat resources while the FWC assigned a DOE of “Minimal”.   

3.2 Methodology 
The study methodology included GIS analyses, ETAT comments review, agency coordination, 
agency database searches, and field surveys.  Section 1.3 lists the data sources utilized for review.   
Ecologists familiar with Florida’s protected species and natural habitats conducted general field 
surveys and species-specific surveys November 2019 through August 2020 as part of the Malabar 
Road Study.  The field surveys were performed utilizing pedestrian surveys conducted during 
daylight hours over multiple seasons to document the presence or evidence of protected species 
utilizing the study area.  Species-specific surveys included the Audubon’s crested caracara and 
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the Florida scrub-jay. The species-specific surveys were conducted in accordance with the survey 
protocols outlined by the USFWS (Appendices D, G) .  The ecologists also documented habitat 
types and predominant plant species, including general wetland limits, during the field reviews.   

3.3 Potentially Occurring Listed Species  
A total of 40 protected species have the potential to occur in the Malabar Road study area, 
according to the information obtained during the preliminary data collection. These include the 
15 avian, 1 mammal, 5 reptile, and 19 plant species shown on Table 3-1.  Ecologists determined 
a species’ potential occurrence in the study area based on its habitat preferences and 
distributions, existing site conditions, historical data, and multiple field surveys. The likelihood of 
occurrence was rated as low, moderate, high, or observed.  A low rating indicates that the species 
occurs in Brevard County, but suitable habitat is not present within the study area and the species 
has not been observed or documented within the study area.  A moderate rating indicates that 
the species occurs in Brevard County, suboptimal habitat or limited suitable habitat occurs within 
the study area, but the species has not been observed in species-specific surveys or documented 
within the study area.  A high rating indicates that the species occurs within Brevard County, 
suitable habitat is present within the study area and the species is suspected to occur or has been 
previously documented within the study area.  Observed species are those that have been 
observed during the evaluation for this PD&E study.  Protected species occurrences within the 
Malabar Road study area are shown on Figure 3-1.   
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Table 3-1: Protected Species with Potential to Occur in the Malabar Study Area 

GROUP SCIENTIFIC NAME COMMON NAME USFWS FFWCC FDACS 
Potential 

Occurrence 

Avian 

Ammodramus savannarum floridanus Florida grasshopper sparrow E E  Low 

Aphelocoma coerulescens Florida scrub jay T T  Low 

Athene cunicularia floridana Burrowing owl  T  Moderate 

Egretta caerulea Little blue heron  T  Observed 

Egretta rufescens Reddish Egret  T  Moderate 

Egretta tricolor Tricolored heron  T  High 

Falco sparverius paulus Southeastern American kestrel  T  High 

Antigone canadensis pratensis Florida sandhill crane MBTA T  Observed 

Haliaeetus leucocephalus Southern bald eagle BGEMA M  Observed 

Mycteria americana Wood stork E E  Observed 

Pandion haliaetus Osprey MBTA M  Observed 

Picoides borealis Red-cockaded woodpecker E E  Low 

Platalea ajaja Roseate spoonbill  T  Observed 

Polyborus plancus audubonii Audubon’s crested caracara T T  Observed 

Rostrhamus sociabilis plumbeus Everglades snail kite E E  Low 

Mammal  Sciurus niger Southern fox squirrel  M  Moderate 

Ursus americanus floridanus Florida black bear  M  Low 

Reptile 

Alligator mississippiensis American alligator T(S/A) SSC  High 

Drymarchon corais couperi Eastern indigo snake T T  High 

Gopherus polyphemus Gopher tortoise C T  Moderate 

Pituophis melanoleucus mugitis Florida pine snake  T  Moderate 

Stilosoma extenuatum Short-tailed snake  T  Low 

Plants 

Calopogon multiflorus Many-flowered grass-pink   T Low 

Centrosema Arenicola Sand butterfly pea   E Low 

Conradina brevifolia                          Short-leaved rosemary E  E Low 

Conradina grandiflora Large-flowered rosemary   T Low 

Glandularia maritima Coastal vervain   E Low 

Lechea cernua Nodding pinweed   T Low 

Linum carteri var. smallii  Small’s flax   E Low 

Nemastylis floridana Celestial lily                     E Low 

Nolina atopocarpa Florida beargrass   T Low 
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E = Endangered          T = Threatened          M = Managed         C = Candidate                    

BGEMA = Bald and Golden Eagle Protection Act           

MBTA =  Migratory Bird Treaty Act 

T(S/A) = Threatened due to Similarity of Appearance 

USFWS = United States Fish and Wildlife Service 

FWC = Florida Fish and Wildlife Conservation Commission 

FDACS = Florida Department of Agriculture and Consumer Services 

GROUP SCIENTIFIC NAME COMMON NAME USFWS FFWCC FDACS 
Potential 

Occurrence 

Plants 

Panicum abscissum Cut-throat grass   E Low 

Pinguicula caerulea Blue-flowered butterwort   T Moderate 

Pinguicula lutea Yellow-flowered butterwort   T Moderate 

Polygala lewtonii  Lewton’s polygala E  E Low 

Polypodium dispersum Widespread polypody   E Low 

Polypodium plumula Plume polypody   E Low 

Polypodium ptilodon Swamp plume polypody   E Low 

Pteroglossaspis ecristata Giant orchid   T Low 

Warea carteri Carter’s warea E  E Low 

Zephyranthes simpsonii Redmargin Zephyrlily   T Low 
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Figure 3-1: Protected Species and Habitat 
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3.4 Federally Listed Species and Designated Critical Habitat 
The study area is located within or partially within the USFWS Consultation Area (CA) of the 

Audubon’s crested caracara, Everglade snail kite, Florida grasshopper sparrow, Florida scrub-jay, 

and red-cockaded woodpecker. A Consultation Area is intended to identify the geographical 

landscape where each federally listed species is most likely to occur.  Portions of the study area 

also fall within seven wood stork Core Foraging Areas (CFA), which include suitable foraging areas 

important to the reproductive success of known wood stork nesting colonies. The existing habitats 

in the study area may also support other federally protected species including the American 

alligator, bald eagle, eastern indigo snake, and gopher tortoise, a candidate species. 

3.4.1 Audubon’s Crested Caracara 
USFWS Audubon’s crested caracara CA is located over the entire project.  It is a resident, non-

migratory species in Florida that prefers grasslands and pastures in the south-central region of 

the state, particularly in Glades, DeSoto, Highlands, Okeechobee, and Osceola Counties (USFWS, 

1999).  Historically, caracara inhabited dry or wet prairies with scattered cabbage palms (Sabal 

palmetto) and occasionally used lightly wooded areas next to those prairies.  Many of those areas 

were converted and frequently replaced by pastures with non-native sod-forming grasses that 

still support caracaras.  The caracara is classified as threatened because of habitat losses and 

population declines (Layne, 1996).  No critical habitat has been designated for the Audubon’s 

crested caracara.  

A species-specific caracara survey was conducted from January through April 2020 in accordance 

with the caracara survey methodology developed by Morrison (2001), supplemental information 

established by the USFWS (2004a), and additional survey guidance prepared by the USFWS 

(2015, 2016).   Prior to the start of the survey, biologists conducted site visits of the proposed 

project area to determine the best vantage points to observe caracara activity along the roadways 

and up to 1,500 meters from the project boundaries.  Based on the preliminary field analysis, an 

Audubon’s Caracara Survey Methodology for the Malabar Road PD&E Study was developed and 

submitted to the USFWS on December 9, 2019, (Appendix D), that was subsequently approved 

on December 11, 2019.   Surveys were conducted by qualified biologists at least 15 minutes prior 

to sunrise for at least three hours per survey block.  Biologists spent the entire three-hour survey 

session in the bed of a pick-up truck observing and recording caracara activity with the assistance 

of binoculars and a Nikon PROSTAFF 5 scope with 16-48 power.  A total of eight survey sessions 

were conducted for each survey block.  The survey map depicting the overall project area, survey 

blocks, and 1,500-meter buffer; data sheets; caracara activity maps; and photographs are 

included in Appendix E. 

Adult and juvenile caracara were observed on multiple days of the survey.  Caracara activity 

included foraging in the pastures and along the roadsides, perching on trees and power poles, 

traveling over and between pastures, and demonstrating mating behavior, such as pairs perching 

together, preening, and sharing food was observed.  Nesting activity was documented on several 

occasions (Appendix E), resulting in the positive identification of two caracara nests along the 

north side of Malabar Road (Figure 3-2). The nests range from approximately 1041 meters to 

approximately 1105 meters from proposed project activities, which are within the USFWS’s 1,500-

meter nest protection zone for crested caracara (USFWS, 2015).  As a result, the proposed project 
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“may affect” the crested caracara and further consultation with the USFWS is warranted.  There 

are five “may affect” scenarios, with four providing for a “may affect, not likely to adversely affect” 

determination. The fifth scenario is a “may affect, and is likely to adversely affect” determination 

and requires formal consultation.  

The Standard Local Operating Procedures for Endangered Species (SLOPES) for Audubon’s 

crested caracara (Appendix F) and the USFWS Guidelines provide a series of recommended 

restrictions for activities in the primary and secondary zones both during nesting season and 

outside nesting season. These recommendations are the basis for the USFWS’s concurrence 

determination. In evaluating impacts to the caracara, the USFWS defines a primary zone as 300 

meters (985 feet) and a secondary zone as 1,500 meters (4,9520 feet).  Projects within 1,500 

meters of a nest that can avoid adverse impacts and/or implement conservation measures would 

provide a “may affect, but not likely to adversely affect” determination. If impacts are considered 

adverse and conservation measures cannot be implemented, the project “may affect, and is likely 

to adversely affect” the caracara and formal consultation is required.  Mitigation to offset proposed 

impacts to caracara habitat will be discussed during formal consultation with the USFWS under 

section 7 of the ESA.   

The Guidelines and SLOPES flowchart were utilized to determine the impacts on the caracara as 

a result of the Recommended Preferred Alternative. The survey identified two caracara nests 

located within 1500 meters of the Recommended Preferred Alternative; and therefore, avoidance 

or implementation of conservation measures must be utilized to ensure the project is not likely 

to adversely affect the caracara. Both strategies will be utilized to eliminate adverse effects to the 

caracara. To avoid and minimize impacts to caracara foraging habitat, the recommended 

preferred pond site (C8 and C9 Atl. 1) was chosen to eliminate impacts to suitable habitat within 

1,500 meters from the nests.  Conservation measures will be implemented for areas within the 

protection zone where avoidance was not practicable.  The SLOPES flowchart followed the 

sequence which concluded with conservation measures and actions proposed outside nesting 

season in order to obtain a not likely to adversely affect determination.   

The Guidelines identify conservation measures that help reduce the impact of a project on the 

caracara and are compatible with caracara survival. The conservation measures are defined below 

along with project-specific measures and conditions in bold text.  

Conservation Measures   

• Management Zones – In evaluating project impacts to the caracara, the USFWS defines a 

primary zone as 300 m (985 ft), and a secondary zone as 1,500 m (4,920 ft) outward 

from the nest tree. Protection of the primary zone is very important particularly during the 

nesting season and must be maintained in order to provide conditions for successful 

reproduction.   The Recommended Preferred Alternative will not impact the 

primary zone.  

 

• Secondary Zone –This zone is generally defined as the foraging territory in which the nest 

site is located. This secondary zone is used by caracaras for the collection of nest material, 

roosting, and feeding. This amount of suitable habitat contiguous to the nest site may be 
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required to maintain the ecologic function of the nesting territory. Conservation measures 

for this zone are directed at maintaining the foraging capacity of the area.  

 

o Maintain pasture, grassland, and wetlands that are necessary for caracara 

foraging. All suitable foraging habitat will remain. The impacts within the 

secondary protection zone are primarily located within the existing 

roadway and disturbed right-of-way.  Construction activities that extend 

beyond the existing right-of-way to accommodate the roundabout at 

Malabar Road and St. Johns Heritage Parkway (SJHP) impact 

approximately 3.01 acres of land which is dominated by dense Brazilian 

pepper (Schinus terebinthifolia) and provides no suitable foraging 

habitat. Based on the location of the nests, current conditions including 

road traffic, farming activities and activities associated with the school, 

do not appear to affect life history requirements of the caracara. 

Construction activities including clearing have commenced for the St. 

Johns Preserve, a single-family home subdivision located just west of St. 

Johns Heritage Parkway and north of Malabar Road.  This development 

is located between the nests and proposed project impacts, thus limiting 

utilization to the east where the roadway construction activities occur.  

The disturbance from the surrounding land uses and construction of the 

previously mentioned development have not inhibited nesting activity, 

therefore it is unlikely that disturbance from the construction of the 

Recommended Preferred Alternative would have an adverse effect.    

Based on observations in the field, including documented flight activity, 

caracara are utilizing the large tracts of suitable habitat located to the 

north, west and south of the nest. Most of these lands are part of the 

Three Forks Conservation Area and provide optimal caracara nesting and 

foraging habitat.  Foraging capacity will not decrease as a result of the 

Recommended Preferred Alternative. 

 

o Limit use of chemicals toxic to wildlife, including pesticides, fertilizers, or 

herbicides, as they may impact the caracara through its food supply.  Due to the 

nature of the project, use of pesticides, fertilizers, or herbicides are not 

anticipated.  

 

• Non-nesting Season (May to October) – Impacts during the active nesting season can be 

avoided by timing of activities near the nest site.   Construction activities associated 

with the Malabar Road and St. Johns Heritage Parkway intersection occur 

within the secondary protection zone and will be conducted during the non-

nesting season.  

 

Based on the distance of the proposed construction activities from the nest; existing disturbances 

which do not appear to affect caracara nesting; lack of caracara utilization due to unsuitable 

foraging habitat within the proposed construction footprint; remaining foraging capacity; 
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implementation of conservation measures, including constructing outside of nesting season as 

described above, the Recommended Preferred Alternative “may affect, but is unlikely to 

adversely affect” the Audubon’s crested caracara.  
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Figure 3-2: Caracara Nest Location and Impacts Map 
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3.4.2 Everglade Snail Kite                                                                                                              
USFWS Everglade snail kite CA is located over the entire project.  The Everglade snail kite is 

classified as endangered due to a “very small population and increasingly limited amount of fresh 

marsh with sufficient water to ensure an adequate supply of snails” (Bureau of Sport Fisheries 

and Wildlife, 1973, p. 120).  The USFWS has designated critical habitat for snail kites, which 

consists mostly of marshes near south Florida.  The Everglade snail kite is a non-migratory 

subspecies only found in Florida, particularly near large watersheds (e.g., Everglades, Lake 

Okeechobee) and the shallow vegetated edges of lakes that support apple snail, the primary 

component of the snail kite’s diet.  The corridor is highly developed and lacks the marshes and 

large waterbodies suited for snails and snail kites.  No critical habitat for the snail kite occurs 

within the project corridor.  No suitable habitat and no individuals were observed during the field 

surveys; therefore, the proposed project alternatives will have “no effect” on the Everglade snail 

kite.                                                                                                                     

3.4.3 Florida Grasshopper Sparrow                                                                                           
USFWS Florida grasshopper sparrow CA is located over the entire project.  The Florida 

grasshopper sparrow was listed as endangered because of habitat loss and degradation resulting 

from conversion of native vegetation to improved pasture and agriculture (51 FR 27492).  The 

Florida grasshopper sparrow is a subspecies of grasshopper sparrow that is endemic to the dry 

prairie region of central and south Florida.  This subspecies is extremely habitat specific and relies 

on fire every two or three years to maintain its habitat (USFWS, 1999).  The primary habitat 

consists of large (>50 hectares), treeless (less than one tree per acre), and relatively poorly 

drained prairies dominated by saw palmetto and dwarf oaks (Delany et al., 1985). It is known to 

occur only in Highlands, Okeechobee, Osceola, and Polk counties (Robertson & Woolfenden, 

1992; Delany, 1996) and has been extirpated from Collier and Hendry counties (USFWS, 1999). 

Even though the study area is within the Florida grasshopper sparrow CA, it is outside the 

USFWS’s current range for this species.  No suitable habitat or individuals were observed during 

the field surveys.  The proposed project alternatives will have “no effect” on the Florida 

grasshopper sparrow. 

3.4.4 Florida Scrub-Jay                                                                                                                  
USFWS Florida scrub-jay CA is located over the entire project.  The scrub-jay is classified as 

threatened due to habitat loss, degradation, and fragmentation (USFWS, 1987).  They only occur 

on ancient dune ecosystems and scrub habitats of peninsular Florida. The USFWS and FWC have 

documented occurrences of the scrub-jay east of Minton Road, outside the proposed project 

limits. These populations are surveyed yearly as part of the City Palm Bay’s Habitat Conservation 

Plan (HCP) and Incidental Take Permit (ITP). According to the HCP, no scrub-jay occurrences 

have been documented within the proposed project area.  As part of the ETDM Summary Report, 

the USFWS recommended a scrub-jay survey in areas of suitable habitat due to the proximity of 

documented occurrences.  

According to the scrub-jay habitats described by Fitzpatrick et al. (1991), the habitats adjacent 

to Malabar Road consist mostly of Type III or non-ranked (i.e., non-suitable) scrub-jay habitats.  

One area of Type II scrub-jay habitat was observed.  Scrub-jay habitat classifications include the 

following: 
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Type I- any upland plant community in which scrub oak species is greater than or equal to 15 

percent cover.  

Type II – any plant community in which one or more scrub oak species is present but is less than 

or equal to 15 percent cover. 

Type III – any upland or seasonally dry wetland within 400 meters (0.25 miles) of any area 

designated as TYPE I or Type II habitat.  

Areas of suitable habitat were surveyed in accordance with the Florida Scrub-Jay Survey 

Guidelines and Protocols (USFWS, 2007).  Using GIS, call-stations were established on a 200 

meter grid in potential scrub-jay habitat in and adjacent to the limits of construction. Those call-

stations were transferred to a Trimble GPS with sub-meter accuracy so that biologists could 

determine in the field whether or not the GIS-based call-stations were suitable for the survey.  

The GIS-based call-station was moved in the field if the topography or density of vegetation 

would impede a biologist’s ability to visually observe a scrub-jay.  The geographic coordinates 

and corresponding land use and cover and scrub-jay habitat class have been provided in Table 

3-2. 

Table 3-2: Scrub-jay Survey Stations 

Call 
Station Latitude Longitude 

FLUCFCS 
Code 

Habitat 
Type 

FSJ 
Observation 

FSJ 1 27.998428 -80.685213 440 III NONE 

FSJ 2 27.997592 -80.685091 440 III NONE 

FSJ 3 27.996862 -80.685686 440 III NONE 

FSJ 4 27.9965 -80.684843 440 III NONE 

FSJ 5 27.996048 -80.685648 440 III NONE 

FSJ 6 27.995595 -80.684856 440 III NONE 

FSJ 7 27.99879 -80.681994 428 III NONE 

FSJ 8 27.997546 -80.682167 428 III NONE 

FSJ 9 27.998178 -80.680496 428 III NONE 

FSJ 10 27.997627 -80.680943 428 III NONE 

FSJ 11 27.998584 -80.678373 170 I NONE 

FSJ 12 27.99769 -80.678271 170 I NONE 

 

Surveys were conducted on calm, clear days about one hour after sunrise in March and April of 

2020.  Florida scrub-jay vocalizations, including the territorial scolds and the female “hiccup,” 

were broadcast through a JBL speaker for one minute in each cardinal direction.  The scrub-jay 

vocalizations were acquired from the Macaulay Library at the Cornell Lab of Ornithology.  If 

accipiters or other scrub-jay predators were observed near a call station, the survey was 

temporarily suspended until the accipiters or predators cleared the area.  Biologists did not 

observe Florida scrub-jays nor hear an auditory response to the broadcasts from scrub-jays.  The 

survey station location map, scrub-jay survey data sheets, and scrub-jay habitat assessment 

sheets with photographs are provided in Appendix G.  Based on the scrub-jay survey results as 
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well as the current site conditions and limits of proposed impacts, the proposed project 

alternatives “may affect, but are not likely to adversely affect” the Florida scrub-jay.  

3.4.5 Red-Cockaded Woodpecker 
The USFWS red-cockaded woodpecker (RCW) CA only covers the eastern project terminus near 

the intersection of Malabar Road and Minton Road, and includes less than 0.08 miles of the 

project.  The RCW is listed by the USFWS as endangered due to habitat loss, degradation and 

fragmentation (35 FR 16047).  The species is still widely distributed throughout the state, but the 

largest populations occur on federally managed lands in the panhandle (USFWS, 1999).  RCW 

habitat consists of pine stands or pine-dominated forests with little to no understory and 

numerous old growth pines, particularly longleaf pines.  It excavates cavities in the living part of 

pine trees, typically choosing trees greater than 80 years old.  No critical habitat has been 

designated for the RCW.   

No RCW habitat was observed in the study area.  While there are areas within the study corridor 

that contain longleaf pine and pine dominated forests, the trees are too young and located in 

habitats not suitable for red-cockaded woodpeckers.  No RCWs or suitable habitat were observed.  

The proposed project alternatives will have “no effect” on the red-cockaded woodpecker.  

3.4.6 Wood Stork 
The wood stork is listed by the USFWS threatened. Wood storks are associated with freshwater 

and estuarine wetlands that are used for nesting, roosting, and foraging. Nesting typically occurs 

in medium to tall trees that occur in stands located in swamps or islands surrounded by open 

water (Odgen, 1991; Rodgers et al. 1996). Preferred foraging habitat includes wetlands with a 

mosaic of submerged and/or emergent aquatic vegetation, and shallow open-water areas.  

Particularly attractive feeding sites are depressions in marshes or swamps where fish become 

concentrated during periods of receding water levels.  No critical habitat has been designated for 

the wood stork. 

According to the USFWS’s North Florida Ecological Service Office, the habitats within 15 miles of 

a wood stork breeding colony are considered to be wood stork CFAs.  Portions of the study area 

fall within the CFA of seven wood stork breeding colonies: Deseret Ranch, Grange Island, Grant 

Farm Island, Kemper Ranch, Micco North, Micco South, and US 192 East.  Wood storks were 

observed flying over and foraging within the study area.  Ecologists observed Suitable Foraging 

Habitat (SFH) throughout the study area including roadside ditches and canals, and areas within 

proposed pond site locations.    The Recommended Preferred Alternative will impact 0.69 acres 

of SFH.  According to the Wood Stork Effect Determination Key for Central and North Peninsular 

Florida (USFWS, 2008) (Appendix H), the proposed project “may affect, but is not likely to 

adversely affect” the wood stork.  This effect determination was made using the following 

sequence from the key: A-B-C-D-E(1).  Unavoidable impacts greater than 0.5 acres will be offset 

at an USFWS-approved mitigation bank within the appropriate CFA to satisfy the elements 

detailed in the key to ensure that the proposed project does not adversely affect the wood stork.  

Currently, there are banks with available credits to satisfy the mitigation requirements.  
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3.4.7 American Alligator 
The American alligator is listed as threatened due to its similarity of appearance to the American 

crocodile (Crocodylus actus).  This listing status allows for state-approved management and 

control programs in addition to federal protections.  Alligators occur throughout Florida but prefer 

to use freshwater lakes and slow-moving rivers and their associated wetlands.  No critical habitat 

has been designated for the American alligator. 

Suitable habitat for the American alligator was observed within the study area.  Most of the habitat 

consists of canals and reservoirs, including proposed pond site locations.  No alligators were 

observed during the surveys. While the project will impact suitable alligator habitat, the extent of 

impacts relative to habitat within the corridor will be minimal and alligators will be able to continue 

to fulfill their life history strategies.  Based on the information provided above, the proposed 

project “may affect, but is not likely to adversely affect” the American alligator. 

3.4.8 Eastern Indigo Snake 
The eastern indigo snake is listed by the USFWS as threatened due to over-collecting for the pet 

trade as well as habitat loss and fragmentation (USFWS, 1999).)  The eastern indigo snake is 

widely distributed throughout central and south Florida.  They occur in a broad range of habitats, 

from scrub and sandhill to wet prairies and mangrove swamps.  Indigo snakes are most closely 

associated with habitats occupied by gopher tortoises whose burrows provide refugia from cold 

or desiccating conditions (USFWS, 1999).  No critical habitat has been designated for the eastern 

indigo snake. 

Suitable habitat for the indigo snake was observed within the study area, including proposed pond 

site locations.  No indigo snakes were observed during the field reviews.  Suitable habitat for the 

gopher tortoise was observed; however, no gopher tortoise burrows were identified within the 

proposed project limits.  A 100% gopher tortoise survey was not conducted during this PD&E 

Study, but will be required before construction activities commence.  To address any potential 

effects to the eastern indigo snake, all potentially occupied gopher tortoise burrows within the 

limits of construction will be excavated and the Standard Protection Measures for the Indigo 

Snake (USFWS, 2013; Appendix I) will be implemented during construction activities. As a 

result, the proposed alternatives “may affect, but are not likely to adversely affect” the 

eastern indigo snake. This effect determination was made using the following sequence from the 

Eastern Indigo Snake Effect Determination Key (Appendix I):  A–B-C-D-E.   

3.4.9 Gopher Tortoise 
The gopher tortoise is a Candidate for listing under the ESA by the USFWS and listed as threatened 

by the FWC.  They occur in the southeastern Coastal Plain from Louisiana to South Carolina; the 

largest portion of the total population is located in Florida (FWC 2012).  Gopher tortoises require 

well-drained, sandy soils for burrowing and nest construction, with a generally open canopy and 

an abundance of herbaceous groundcover, particularly broadleaf grasses, wiregrass (Aristida 

stricta), legumes and fruits for foraging. Gopher tortoises can be found in most types of upland 

communities including disturbed areas and pastures.  No critical habitat has been designated for 

the gopher tortoise. 
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Suitable gopher tortoise habitat was observed within the study area, including proposed pond 

site locations.  A 100% gopher tortoise survey was not conducted.  Gopher tortoise burrows were 

observed within the study area, but not within the proposed project limits.  No gopher tortoises 

were observed during the field surveys. A permit may be necessary from the FWC if tortoises are 

present within any permanent or temporary construction area.  Based on the information provided 

above, the proposed project “may affect, but is not likely to adversely affect” the gopher 

tortoise.  

3.4.10 Federally Protected Plant Species 
According to the FNAI and USFWS, 3 federally protected plants have the potential to occur within 

the study area (Table 3-1).   These species are listed as Endangered and include Carter’s warea 

(Warea carteri), Lewton’s polygala (Polygala lewtonii) and short-leaved rosemary (Conradina 

brevifolia). These species are restricted to sandy habitats maintained by periodic fire, such as 

scrub, high pine, and sandhill.  Limited habitat occurs within the project footprint.  Due to 

development and the agricultural nature of non-developed areas within and adjacent to the study 

area, these species are unlikely to occur within the project area.  Ecologists did not observe 

federally protected plants during the field surveys.  The FNAI database listed no Elemental 

Occurrences of protected plants within the study area.  ETAT comments from the USFWS state 

that surveys for federally listed plant species should be conducted by a trained botanist.  

Additional surveys for listed plant species will be conducted during design and permitting.  Due 

to no protected plants being observed during the field surveys, the proposed project “may affect, 

but is not likely to adversely affect” federally protected plants. 

3.5 State Listed Species 
The FWC maintains the list of animals designated as federally endangered, federally threatened, 

state threatened, or species of special concern.  While the USFWS has primary responsibility for 

federally endangered or threatened species in Florida, the FWC works as a cooperating agency 

to help conserve these species and other imperiled species found in the state.  Some listed and 

non-listed species are considered ‘managed species’ because of the well-developed programs that 

address their species’ conservation, management, or recovery.  The FWC has developed a 

comprehensive management plan and species action plans for the state’s 59 state-listed species 

(FWC, 2016, 2020). 

3.5.1 Florida Burrowing Owl 
The FWC listed the Florida burrowing owl as threatened due to loss of native habitat, dependence 
on altered habitat, and lack of regulatory protections (FWC, 2013a).  The burrowing owl is a non-
migratory, year-round breeding resident of Florida, and maintains home ranges and territories 
while nesting.  Burrowing owls inhabit upland areas that are sparsely vegetated.  Natural habitats 
include dry prairie and sandhill, but they will make use of ruderal areas such as pastures, airports, 
parks, and road rights-of-way because much of their native habitat has been altered or converted 
to other uses.   

Ecologists did not observe burrowing owls during the general wildlife and species-specific surveys 

of the project area.  Suitable habitat was observed throughout the study area including proposed 

pond site locations.  Burrowing owls usually dig their own burrows but are known to utilize gopher 

tortoise burrows and armadillo burrows as well.  Gopher tortoise burrows and mammal burrows 
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were observed within the study area.  If burrowing owls are observed onsite, coordination with 

the FWC will occur to discuss avoidance, minimization, and permitting options.   Avoidance 

measures that eliminate the need for FWC incidental take permitting include: avoiding acts that 

kill or injure burrowing owls or eggs; maintaining a minimum 10-foot buffer during non-breeding 

season (July 11-February 14) and a minimum 33-foot buffer during breeding season (February 

15 – July 10) around the entrance of Potentially Occupied Burrows (POB); and ensuring that the 

project does not impact 50% or greater of foraging habitat within a 1,970-foot radius of a POB.  

Pre-construction surveys will be conducted to adhere to the components of the Imperiled Species 

Management Plan (ISMP) and permitting guidelines; therefore, “No adverse effect is 

anticipated” for the burrowing owl resulting from the proposed project. 

3.5.2 Florida Pine Snake 
The Florida pine snake is listed by the FWC as threatened due to habitat loss, fragmentation, and 

degradation to upland habitats from development and fire suppression (FWC, 2013b).  They 

inhabit areas that feature well-drained sandy soils with a moderate to open canopy (Franz 1992, 

Ernst and Ernst 2003).  Preferred habitats include sandhill and former sandhill, including old fields 

and pastures, sand pine scrub, and scrubby flatwoods.  The pine snake often coexists with gopher 

tortoise and pocket gophers, spending the majority of its time underground.   

No pine snakes were observed during the field surveys.  Minimal suitable habitat was observed 

within the project corridor, and mostly occurs within the proposed pond site locations. Gopher 

tortoise, mammal burrows and pocket gopher mounds were observed.  All gopher tortoise 

burrows within the construction limits will be excavated. Current FWC guidelines for the relocation 

of the Florida pine snake state that any incidentally captured pine snake should be released on-

site or allowed to escape unharmed if habitat will remain post-development.   “No adverse 

effect is anticipated” for the Florida pine snake resulting from the proposed project since 

suitable habitat will remain and current guidelines for relocating commensal species will be 

followed.  

3.5.3 Florida Sandhill Crane 
The FWC listed the Florida sandhill crane as threatened due to the loss and degradation to nesting 

and foraging habitat from development and hydrologic alteration to their potential nesting habitat 

(FWC, 2013c).  It is widely distributed throughout most of peninsular Florida.  Sandhill cranes rely 

on shallow marshes for roosting and nesting and open upland and wetland habitats for foraging 

(Wood and Nesbitt 2001).   

Florida sandhill cranes were observed on multiple occasions throughout the study area during the 

general wildlife and species specific surveys.  Nesting and roosting habitats are limited within the 

project corridor due to the lack of wetlands.  The marshes and wet prairies adjacent to the study 

area provide potential nesting and roosting habitat for the sandhill crane.  The pastures and other 

open uplands, including the roadway right-of-way, provide foraging habitat.  Ecologists observed 

sandhill cranes, including juveniles, foraging in these areas and roadside ditches during numerous 

field surveys. Avoidance measures that eliminate the need for FWC take permitting include: avoid 

impacts to natural wetlands used for breeding, feeding, or sheltering; avoid activities within 400 

feet of an active nest; and avoid land used conversion within 1,500 feet of the nest site until after 

young are capable of sustained flight.  Due to the lack of wetland impacts and suitable nesting 
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habitat within 400 feet of the project limits, “No adverse effect is anticipated” for the Florida 

sandhill crane resulting from the Recommended Preferred Alternative.  

3.5.4 Southeastern American Kestrel 
The southeastern American kestrel is listed by the FWC as threatened due to habitat loss, 

degradation and fragmentation, as well as lack of regulatory protection (FWC 2013d).  The 

southeastern American kestrel is the only non-migratory, permanent resident kestrel in Florida.  

However, the seasonal occurrence of a migratory subspecies of the northern American kestrel 

(Falco sparverius sparverius) occurs from September through March in Florida.  Confident 

identification of southeastern American kestrels can only be made during the portion of the 

breeding season when migratory species are not present (FWC, 2013d).  The southeastern 

American kestrel is a secondary cavity nester, preferring habitats of sandhill and open pine 

savannah maintained by fire.  They can be found in open pine habitats, woodland edges, prairies, 

pastures, and other agricultural lands.   

Ecologists observed suitable habitat throughout the study area, including proposed pond site 

locations.  Kestrels were observed on multiple occasions at multiple locations.  Some of the 

observations occurred during the winter and spring when the migratory subspecies could be 

present.  Activities within the 492 feet (150 meter) buffer of an active nest are considered to 

cause take.  Pre-construction surveys will be conducted to adhere to the components of the ISMP; 

therefore, “No adverse effect is anticipated” for the southeastern American kestrel resulting 

from the proposed project.  

3.5.5 Imperiled Wading Birds 
Four wading birds have the potential to occur in the study area.  These species are the little blue 

heron, reddish egret, roseate spoonbill, and tricolored heron.  All four are listed by the FWC as 

threatened due to the loss and degradation of habitat, particularly from hydrologic alterations to 

their essential foraging areas (FWC, 2013e).  Little blue herons, roseate spoonbills and tricolored 

herons are widely distributed throughout peninsular Florida.  Reddish egrets are found almost 

exclusively in coastal areas (Greenlaw, 2014).  Wading birds depend on healthy wetlands and 

vegetated areas suitable for resting and breeding which are near foraging areas (FWC, 2013e). 

They forage in freshwater, brackish, and saltwater habitats.  They tend to nest in multi-species 

colonies of a variety of woody vegetation types including cypress, willow, maple, black mangrove, 

and cabbage palm (FNAI, 2001).   

Ecologists observed suitable foraging with minimal nesting habitat for wading birds throughout 

the study area, including proposed pond sites.  Little blue herons and roseate spoonbills were 

observed.  These observations include fly-overs and foraging in roadside ditches, existing ponds, 

and drainage ditches in adjacent pastures.   No wading bird rookeries are located within the 

project area.  Due to the lack of wetlands within the project limits, potential nesting habitat only 

occurs in habitats adjacent to the project. No nesting activity was observed during the field 

reviews.  An updated wildlife survey for wading birds may be warranted prior to construction, 

since wading birds can build new nests each year.  Additional components of the ISMP include 

the Species Action Plans.  Specifically, Action 8, among others, identified in A Species Action Plan 

for Six Imperiled Wading Birds: Little Blue Heron (Egretta caerulea), Reddish Egret (Egretta 

rufescens), Roseate Spoonbill (Platalea ajaja), Snowy Egret (Egretta thula), Tricolored Heron 

(Egretta tricolor), White Ibis (Eudocimus albus) (FWC 2013) addresses coordination between the 



Natural Resources Evaluation 43                                   Malabar Road PD&Study 
June 2021  FPID 437210-1-28-01 

 

FWC and other state agencies to promote water quality in stormwater retention facilities.  As the 

FWC is a commenting agency under the Statewide Environmental Resource Permit Program, 

inclusion of a stormwater management system will provide a net benefit to water quality that will 

have a carryover benefit to state listed wading birds that will be addressed during permitting.  

“No adverse effect is anticipated” for wading birds resulting from the proposed project. 

3.5.6 State Listed Plant Species 
Through regulation by the FDACS Division of Plant Industry, Florida protects plant species native 

to the state that are endangered, threatened, or commercially exploited.  The Florida Regulated 

Plant Index includes all plants listed as endangered, threatened, or commercially exploited as 

defined in Chapter 5B-40.0055, F.A.C.  According to the FNAI, and FDACS 16 state protected 

plant species have the potential to occur in the study area (Table 3-1). However, the FNAI 

database listed no Elemental Occurrences of protected plants within the study area.    Many of 

these plant species occur in open sandy habitats maintained by periodic fire, such as high pine, 

turkey oak barrens, sandhill, and xeric scrub.  These habitats were rarely observed within the 

study area, but especially limited within the project footprint.  Other state listed species prefer 

mesic and wetland habitats which are limited within the study area.  Due to the agricultural nature 

within and adjacent to the study area, these species are unlikely to occur within the project 

footprint.  Ecologists did not observe state listed plants during the field surveys.  Additional 

surveys for listed plant species will be conducted during design and permitting.  “No adverse 

effect is anticipated” for state listed plant species resulting from the proposed project.  

3.6 Other Protected Species or Habitats 

3.6.1 Bald Eagle 
The bald eagle was removed from the ESA in 2007 and Florida’s Endangered and Threatened 

Species list in 2008; however, it remains protected under the Bald and Golden Eagle Protection 

Act and the Migratory Bird Treaty Act. The bald eagle is a member of the Accipitridae family.  Bald 

eagles tend to nest in the tops of very tall trees that provide unobstructed lines of sight to nearby 

habitats, particularly lakes and other open waters.  Because eagles are piscivorous (fish-eating) 

raptors, nearly all eagles’ nests occur within 1.8 miles of water (Wood et at., 1989).  No critical 

habitat has been designated for the bald eagle. 

According to the FWC’s Eagle Nest locator, which maintains the location of known eagles’ nests 

in the state, no nests are located within the study area.  The nearest eagle’s nest (Nest BE010) 

is located over 3.5 miles from the project area. Suitable habitat for the bald eagle was observed 

throughout the study area.  Several bald eagles were observed during the field reviews.  No nests 

were observed.  The proposed project will have “no effect” on the bald eagle since the proposed 

activities are well outside the 660-foot eagle nest protection buffer.   

3.6.2 Florida Black Bear 
The Florida black bear was removed from Florida’s Endangered and Threatened Species list in 

2012; however, it remains protected under Chapter 68A-4.009 F.A.C., Florida Black Bear 

Conservation Plan. The study area is located in the occasional range of the Central Bear 

Management Unit (BMU).   
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The black bear requires large amounts of space for its home range and a variety of forested 

habitats, including flatwoods, swamps, scrub oak ridges, bayheads, and hammocks.  Self-

sustaining populations of bears are generally found on large tracks of contiguous forests with 

understories of berry producing shrubs or trees.  These types of habitats are limited within and 

adjacent to the study area and are restricted to the western terminus of the project.  Roadkill 

data, nuisance incidence data, and telemetry data published by FWC provide evidence that the 

Ocala/St. Johns subpopulation as well as the core population of the Central BMU do not commonly 

utilize the study area habitats.   The FWC data shows no occurrences along the Malabar Road 

corridor.  The closest data points include 4 reports of nuisance bears between one to two miles 

away from Malabar Road occurring in 1990, 2012 and 2013.  Due to the lack of bear utilization 

and habitat within the project area, “No adverse effect is anticipated” for the Florida black 

bear resulting from the proposed project.  

3.6.3 Southern Fox Squirrel 
The southern fox squirrel was removed from Florida’s Endangered and Threatened Species list in 

2018; however, it remains protected under Chapter 68A-4.001, 68A-1.004. and 68A-29.002(1)c 

F.A.C.  It is a member of the Sciuridae family.  The southern fox squirrel can be found throughout 

the Florida peninsula and up to central Georgia.  They inhabit open, fire-maintained longleaf pine, 

turkey oak, sandhills, and flatwoods (FNAI 2001; FWC, 2013f).  They will also utilize mixed 

hardwood – conifer forest, open areas with pines and oaks, cypress swamps, pastures, and other 

agricultural lands including the ecotones between these habitats.  Southern fox squirrels typically 

have two breeding seasons each year.  The winter breeding season occurs from October to 

February while the summer breeding season occurs from April to August (Woodling, 1997). 

Ecologists observed suitable habitat for the southern fox squirrel within the study area, including 

proposed pond site locations.  No individuals or nests were observed.  Pre-construction surveys 

will be conducted to adhere to the components of the ISMP and permitting guidelines; therefore, 

“No adverse effect is anticipated” for the southern fox squirrel resulting from the proposed 

project. 

3.6.4 Strategic Habitat Conservation Areas 
Strategic Habitat Conservation Areas (SHCA) are lands in need of protection to maintain natural 

communities and viable populations of many species that are indicators of the state’s biological 

diversity. In 1994, FWC biologists completed a project entitled Closing the Gaps in Florida’s 

Wildlife Habitat Conservation System (Cox et al 1994), which assessed the security of rare and 

imperiled species on existing conservation lands in Florida.  This research identified important 

habitat areas in Florida with no conservation protection.  These SHCA serve as a foundation for 

conservation planning for species protection through habitat conservation.  No SHCA occur within 

the study area.   

3.6.5 Wildlife Management Areas 
As previously mentioned in Section 1.3.3, the Three Forks Conservation Area is located near the 

western terminus of the project corridor.  The proposed project will not impact the TFCA.  
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3.6.6 Aquatic Preserves and Outstanding Waters 
Special protection is given to Outstanding Florida Waters (OFW) per Section 62-302.700, F.A.C. 

Activities or discharges within an OFW, or which significantly degrade an OFW, must meet a more 

stringent public interest test as outlined in Section 373.414 (1)(a), F.S. (2020). There are no 

aquatic preserves or OFWs within the Malabar Road study area.  

SECTION 4 WETLANDS AND OTHER SURFACE WATERS 
Ecologists performed a wetland evaluation of the study area.  The wetland evaluation relied on 

literature reviews and field surveys to identify the location, extent, and functional value of 

wetlands in the study area; the potential direct, indirect, or cumulative effects of the project’s 

actions to those wetlands; and available mitigation options to satisfy permit requirements from 

regulatory agencies. This wetland evaluation was performed in accordance with the Presidential 

Executive Order 11990 (“Protection of Wetlands”); U.S. Department of Transportation Order 

5560.1A (“Preservation of the Nation’s Wetlands”); Federal Highway Administration Technical 

Advisory T6640.8A regarding the preservation of environmental documents; and the Wetlands 

and Other Surface Waters chapter of the FDOT’s PD&E Manual. 

4.1 Efficient Transportation Decision Making 
According to the ETDM Summary Report No. 14396, dated October 25, 2019, the EPA and USFWS 

indicated the project alternatives may create a “Moderate” DOE, while the NMFS, USACE, and 

SJTWMD indicated a “Minimal” DOE to wetlands and surface waters. The primary issues were the 

potential loss of wildlife habitat for wetland dependent species, degradation of water quality in 

wetlands and surface waters, and floodplain impacts that would alter discharge capacity. 

Alternatively, the FDEP indicated the project alternatives may create a DOE of “None” to wetlands 

and surface waters.  

4.2 Methodology 
The study methodology included GIS analysis, ETAT comments review, agency coordination, 

agency database searches, and field surveys.  Section 1.3 lists the data sources utilized for review.   

Ecologists familiar with Florida’s natural plant communities conducted a wetland evaluation to 

identify wetland vegetation, wetland hydrology, and hydrologic indicators to determine the 

presence of wetlands and other surface waters as part of the Malabar Road Study. A formal 

wetland delineation to determine jurisdictional boundaries was not performed; however, the 

general limits of wetlands and other surface waters were identified in the field using the criteria 

established in Rule 62-340, F.A.C, and the USACE’s Corps of Engineers Wetland Delineation 

Manual (USACE, 1987) and Regional Supplement to the Corps of Engineers Wetland Delineation 

Manual: Atlantic and Gulf Coastal Plain Region (USACE, 2010). Additionally, wetland boundaries 

were identified by existing environmental permits throughout the corridor. The wetland limits 

have not been reviewed by the SJRWMD, FDEP, or USACE.  Wetlands and surface waters were 

classified per the FLUCFCS (FDOT, 1999) and the Classification of Wetlands and Deepwater 

Habitats of the United States (NWI) (Cowardin et al. 1979).  The UMAM was utilized, per Chapter 

62-345, F.A.C, for the functional assessment of wetlands within the Malabar Road Study.  
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4.3 Wetland Habitats and Surface Waters 
Wetlands and other surface waters with potential to be affected the proposed project were 

identified within the study area (Figure 4-1).  The project corridor is highly developed with 

limited natural wetland systems identified within the project area.  The following section includes 

a brief description of each wetland type and other surface water within the study area.  Table 

4-1 provides details identifying each wetland, including the wetland number, FLUCFCS 

classification and NWI classification. FLUCFCS classifications are based on the results of the data 

analysis and field reviews of the study area. NWI classifications were not altered and are based 

on the listed classification of the nearest NWI wetland system as applicable.
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Figure 4-1: Wetlands and Other Surface Waters Map 
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Figure 4-1: Wetlands and Other Surface Waters Map 
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Figure 4-1: Wetlands and Other Surface Waters Map 
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Figure 4-1: Wetlands and Other Surface Waters Map 
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Figure 4-1: Wetlands and Other Surface Waters Map 
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Table 4-1: Wetlands and Other Surface Waters in the Malabar Study Area 

Wetland 
Number 

FLUCFCS 
Classification 

USFWS NWI 
Classification 

Description 

WL 1 641 N/A Freshwater Marshes 

WL 2 617 N/A Mixed Wetland Hardwoods 

WL 3 630 N/A Wetland Forested Mixed 

OSW 1 510 R5UBFx Streams and Waterways 

OSW 2 510 R5UBFx Streams and Waterways 

OSW 3 510 R5UBFx Streams and Waterways 

OSW 4 510 R5UBFx Streams and Waterways 

OSW 5 510 R5UBFx Streams and Waterways 

OSW 6 530 PUBHx Reservoirs 

OSW 7 530 PUBHx Reservoirs 

OSW 8 510 R5UBFx Streams and Waterways 

OSW 9 530 PUBHx Reservoirs 

OSW 10 510 R5UBFx Streams and Waterways 

OSW 11 530 PUBHx Reservoirs 

OSW 12 530 PUBHx Reservoirs 

OSW 13 837 N/A Surface Water Collection Basin 

OSW 14 510 R5UBFx Streams and Waterways 

OSW 15 510 R5UBFx Streams and Waterways 

OSW 16 510 R5UBFx Streams and Waterways 

OSW 17 530 PUBHx Reservoirs 

OSW 18 510 R5UBFx Streams and Waterways 

OSW 19 510 R5UBFx Streams and Waterways 

OSW 20 510 R5UBFx Streams and Waterways 

OSW 21 530 PUBHx Reservoirs 

 

4.3.1 Mixed Wetland Hardwoods 
FLUCFCS: 617 

NWI:  N/A 

Wetlands:  Wetland 2 (WL 2) 

Mixed wetland hardwood habitat is located in the southwestern corner of the abandoned citrus 

grove north of Malabar and just east of Maywood Avenue.  This habitat consists of hardwood 

species with cabbage palm, slash pine (Pinus elliotti) and dense Brazilian pepper encroachment.  

The hydroperiod of this system has been severely diminished due to the internal agricultural 

ditches and drainage associated with the citrus grove. The proposed alternatives will have no 

impacts to WL 2.  
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4.3.2 Wetland Forested Mixed 
FLUCFCS: 630 

NWI:   PUBHx 

Wetlands:  Wetland 3 (WL 3) 

Wetland forested mixed habitat is located north of Malabar Road near proposed pond alternative 

C 10 East Alt 2.  In addition to the forested wetland, a freshwater pond was also identified. 

Observed vegetation includes red maple (Acer rubrum) , Brazilian pepper, wax myrtle (Myrica 

cerifera), saltbush (Baccharis halimifolia), swamp fern (Blechnum serrulatum), pennywort 

(Hydrocotyle spp.), white-top star rush (Rhynchospora colorata) and torpedo grass (Panicum 

repens).  

4.3.3 Freshwater Marsh 
FLUCFCS: 641 

NWI:  N/A 

Wetlands:  Wetland 1 (WL 1) 

Freshwater marsh habitat within the project corridor is located south of Malabar Road near 

proposed pond site C-20 Alt 1.  Observed vegetation includes wax myrtle, saltbush, primrose 

willow (Ludwigia peruviana), swamp smartweed (Persicaria hydropiperoides), torpedo grass, rush 

(Juncus sp.), winged loosestrife (Lythrum alatum), and  prairie iris (Iris savannarum). The 

proposed pond site C-20 Alt 1 may result in 0.46 acres of direct impacts to WL 1. 

4.3.4 Streams and Waterways 
FLUCFCS:  510 

NWI:   R2UBHx, RU5BFx 

Surface Waters:  OSW 1, OSW 2, OSW 3, OSW 4, OSW 5, OSW 8, OSW 9, OSW 10, OSW 

14, OSW 15, OSW 16, OSW 18, OSW 19, OSW 20 

Streams and waterways include rivers, creeks, canals, and other linear bodies of water.  There is 

a network of canals throughout the study area.  Most of these canals were excavated in uplands 

for agricultural activities or stormwater collection.  These canals ultimately collect stormwater 

runoff from roadside ditches.  Mitigation is unlikely to be required for impacts to these OSWs. 

The Recommended Preferred Alternative may result in 4.03 acres of direct impacts to OSWs, 

which include the C-20 Canal (OSW 16) relocation areas.  

 

4.3.5 Reservoirs 
FLUCFCS:  530 

NWI: PUBHx, PUSCx,  

Surface Waters: OSW 6, OSW 7, OSW 11, OSW 12, OSW 13, OSW 17, OSW 21 

Reservoirs are artificial impoundments of water used for irrigation, flood control, municipal and 

rural water supplies.  Reservoirs are located throughout the study area.  Many of the reservoirs 

are permitted stormwater ponds.  Impacts to these surface waters will not require mitigation. 

The Recommended Preferred Alternative may result in 0.05 acres of direct impacts to OSW 11. 



Natural Resources Evaluation 54        Malabar Road PD&E Study 
June 2021                                                                                           FPID 437210-1-28-01 
 

4.4 Wetland and Surface Water Impacts 
The following subsection examines the proposed direct, indirect, and cumulative effects of the 

proposed project alternatives on wetlands and other surface waters.  The No-Build Alternative 

will not result in direct or indirect impacts to wetlands or other surface waters in the project area; 

however, this alternative is not consistent with existing long-range transportation plans and does 

not meet the stated purpose and need for the Malabar Road Study. 

4.4.1 Direct Impacts 
The Recommended Preferred Alternative will result in 0.46 acres of direct wetland impacts and 

4.08 acres of direct impacts to other surface waters (Table 4-2). 

Table 4-2: Potential Direct Wetland and OSW Impacts from the Recommended 

Preferred Alternative and Pond Site Alternatives 

Wetland ID FLUCFCS Description Impact Type Impact Area (ac.) 

WL 1 641 Freshwater Marshes Pond C-20 Alt. 1 0.46 

OSW 2 510 Streams and Waterways  ROW 0.01 

OSW 3 510 Streams and Waterways ROW 0.06 

OSW 4 510 Streams and Waterways  ROW 0.06 

OSW 5 510 Streams and Waterways  ROW 0.17 

OSW 8 510 Streams and Waterways  ROW 0.07 

OSW 10 510 Streams and Waterways  ROW 0.15 

OSW 11 530 Reservoirs ROW 0.05 

OSW 15 510 Streams and Waterways  ROW 0.01 

OSW 16 
(C-20 Canal) 

510 Streams and Waterways  ROW 2.23 

OSW 18 510 Streams and Waterways  ROW 0.72 

OSW 19 510 Streams and Waterways  ROW 0.19 

OSW 20 510 Streams and Waterways  Pond C-8 & C-9 Atl. 1 0.36 

Total Wetland Impacts 0.46 

Total Other Surface Waters 4.08 

Total Proposed Impacts  4.54  

 

4.4.2 Indirect Impacts 
The Recommended Preferred Alternative may create indirect impacts to OSWs; however, these 

impacts are not considered adverse. Indirect impacts may be addressed by UMAM and offset by 

mitigation during the design and permitting phase if needed to address any adverse impacts 

incurred during the final design.  

 

4.4.3 Cumulative Impacts 
Cumulative impacts can result from incremental but collectively significant impacts within the 

basin over time.  Cumulative impacts are not anticipated as a result of the proposed project 

because the project does not incur adverse impacts to wetlands or OSWs.  In order to provide 

reasonable assurances that the project will not cause unacceptable cumulative impacts, mitigation 
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for adverse impacts will be provided within the same drainage  pursuant to Section 373.4137, 

F.S. 

4.5 Avoidance and Minimization 
The Recommended Preferred Alternative was designed to avoid and minimize wetlands, OSWs, 

and protected species habitat impacts to the greatest extent practicable.  This was accomplished 

by utilizing the existing right-of-way when practicable.  Pond and floodplain compensation sites 

were selected to minmize impacts to wetlands.  Additionally, the Audubon’s crested caracara 

occupies habitat within the corridor.  Pond site locations were adjusted based on the results of 

the 2020 caracara survey to avoid impacts to caracara nesting habitat.  Additionally, the selected 

design team may offer to change the proposed typical section and/or drainage design so long as 

it meets design and permitting criteria. 

4.6 Wetland Assessment 
Wetlands and OSWs with potential to be affected by the proposed project were identified within 

the Malabar study area. The wetland assessment was conducted in accordance with the UMAM, 

as described in Chapter 62-345, F.A.C. The UMAM is the state-wide methodology for determining 

the functional value provided by wetlands and other surface waters and the amount of mitigation 

required to offset adverse impacts to those areas for regulatory permits.  The impacted OSWs 

are considered upland cut components of the existing manmade drainage system; and therefore, 

these OSWs were not included in the wetland assessment as mitigation is not anticipated.  The 

results of the UMAM assessment are provided in Table 4-3.   

Table 4-3: Proposed Wetland Functional Loss Due to Impacts from Recommended 

Preferred Alternative 

Wetland ID 
Wetland 

Type 
Impact Type LLS WE CS 

Impact 

Area (ac.) 

Functional 

Loss 

WL 1 641 Herbaceous 5 6 6 0.46 0.26 
LLS = Location and Landscape Support 

WE = Water Environment 

CS = Community Structure 

4.7 Conceptual Mitigation 
Wetland impacts which will result from the construction of this project will be mitigated pursuant 

to Section 373.4137, F.S., to satisfy all mitigation requirements of Part IV of Chapter 373, F.S., 

and U.S.C. §1344. Compensatory mitigation for this project will be completed through the use of 

mitigation banks and any other mitigation options that satisfy state and federal requirements.  

The Recommended Preferred Alternative will impact approximately 0.69 acre of wood stork SFH.  

Mitigation will be required for impacts greater than 0.5 acre based on guidance from the Effect 

Determination Key for the Wood Stork in Central and North Florida (USACE, 2008).  Unavoidable 

impacts may be compensated in accordance with Section 404(b)(1) of the Clean Water Act via 

the purchase of wetland mitigation at a USFWS-approved wetland mitigation bank whose service 

area coincides with the CFA of the affected wood stork SFH.  Currently, multiple banks have 

available credits to provide the appropriate mitigation.  



Natural Resources Evaluation 56        Malabar Road PD&E Study 
June 2021                                                                                           FPID 437210-1-28-01 
 

SECTION 5  ESSENTIAL FISH HABITAT 
The National Marine Fisheries Service (NMFS) is the regulatory agency responsible for the nation’s 
living marine resources and their habitats, including essential fish habitat (EFH).  This authority 
is designated by the Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA), 
as amended.  The MSFCMA defines EFH as “those waters and substrate necessary to fish for 
spawning, breeding, feeding, or growth to maturity” (16 U.S.C. § 1802(10)].   

In accordance with the MSFCMA, Section 7 of the ESA, and the FDOT’s PD&E Manual, the Malabar 

Road Study Area was evaluated for potential EFH.  According to their ETDM Summary Report No. 

14396, dated October 25, 2019, NMFS staff concluded that the project will not impact EFH; 

therefore, an EFH assessment is not required. 

SECTION 6 ANTICIPATED PERMITS 
Most land alteration projects, including construction and maintenance activities, are regulated by 

numerous state and federal agencies and require environmental permits prior to the 

commencement of construction.  Permit applications are reviewed by regulatory agencies for their 

consistency with regulatory criteria and/or the project’s effect on resources (e.g., navigation, 

wetland function, protected species, and their habitats).  During the permit application process, 

the lead regulatory agencies my request input from other agencies to ensure the project will not 

adversely impact a regulated or protected resource under their purview. For protected species, a 

species-specific permit may be required prior to issuance of the environmental permit. The 

following is a list of anticipated permits needed from state and federal agencies for the proposed 

project.  

6.1 General State 404 Permit (62-331.248) 
Section 404 of the CWA established a program to regulate the discharge of dredged or fill material 

into waters of the United States, including wetlands. Day-to-day responsibility for Section 404 is 

typically handled by the USACE.  However, the State of Florida requested and was granted 

authority on December 22, 2020 (85 FR 83553), to operate the Section 404 Program for work in 

most non-tidal waters in the state.  Based on the amount of potential direct impacts and location 

of the project, a General State 404 is anticipated for the proposed work.  The State 404 Program 

is administered by the FDEP.   

6.2 National Pollutant Discharge Elimination System Permit 
As authorized by the CWA, the National Pollutant Discharge Elimination System (NPDES) permit 

program controls water pollution by regulating point sources discharges from construction 

activities. The EPA has delegated its authority to implement the NPDES program to the FDEP.  

Based on potential impacts to at least one acre of land, it is anticipated that a NDPES permit will 

be required for the proposed project.   

6.3 Individual Environmental Resource Permit 
Section 373, FS, and Chapter 62-330, FAC, outline the rules and regulations and establish 

thresholds for when an environmental permit is required from the state.  The Environmental 

Resource Permit (ERP) program is jointly administered by FDEP and the five water management 

districts in the state.  The project is located within the jurisdiction of the SJRWMD.  Based on the 
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project area and proposed stormwater management facilities, an Individual ERP is anticipated for 

this project. The ERP is considered to be the Water Quality Certification under Section 401 of the 

CWA and is required for the 404 permit, above.   

6.4 Gopher Tortoise Relocation Permit 
Gopher tortoises and their burrows are protected by Chapter 68A-27.003, F.A.C.  A gopher 

tortoise relocation permit must be obtained from FWC before disturbing burrows and construction 

activities within 25 feet of a gopher tortoise burrow. The number of gopher tortoise burrows 

located within 25 feet of the project footprint will determine the type of gopher tortoise relocation 

permit that is needed.  Based on the results from the pedestrian field surveys, it is anticipated 

that the proposed project will require a “10 or Fewer Burrows” permit from FWC.  A 100% gopher 

tortoise survey should be completed during the design of the project to finalize the type of permit 

needed.  Surveys, permitting, excavation, and relocation must be performed by an FWC 

Authorized Gopher Tortoise Agent.  

SECTION 7 CONCLUSION 
The Recommended Preferred Alternative will provide additional capacity on Malabar Road, 

consistent with existing long-range transportation plans for the roadway and region and the 

stated purpose and need for this PD&E Study. The Recommended Preferred Alternative avoids 

and minimizes impacts to wetlands, OSWs, protected species, and their habitats to the greatest 

extent practicable. Based on existing information and both general and species-specific surveys, 

the Recommended Preferred Alternative will not jeopardize the continued existence of a protected 

species and/or result in the destruction or adverse modification of critical habitat (Table 7-1).  

However, additional coordination with wildlife agencies will be required during the design and 

permitting phase and additional wildlife surveys may be required prior to or during construction. 

Table 7-1: Effect Determinations for Listed Species 

Common Name Scientific Name Status 
Effect 

Determination 

Reptiles 

American alligator Alligator mississippiensis FT (S/A) MANLAA 

Eastern indigo snake Drymarchon couperi FT MANLAA 

Florida pine snake Pituophis melanoleucus ST NAEA 

Gopher tortoise Gopherus polyphemus C / ST MANLAA 

Birds 

Audubon’s crested caracara Polyborus plancus audubonii FT MANLAA 

Bald eagle Haliaeetus leucocephalus 
BGEPA / 

MBTA 
NO EFFECT 

Everglade snail kite Rostrhamus sociabilis plumbeus FE NO EFFECT 

Florida burrowing owl Athene cunicularia floridana ST NAEA 

Florida grasshopper sparrow 
Ammodramus savannarum 

floridanus 
FE NO EFFECT 

Florida sandhill crane Antigone canadensis pratensis ST NAEA 

Florida scrub-jay Aphelocoma coerulescens FT MANLAA 

Little blue heron Egretta caerulea ST NAEA 

Red-cockaded woodpecker Dryobates borealis FE NO EFFECT 
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Reddish egret Egretta rufescens ST NAEA 

Roseate spoonbill Platalea ajaja ST NAEA 

Southeastern American kestrel Falco sparverius Paulus ST NAEA 

Tricolored heron Egretta tricolor ST NAEA 

Wood stork Mycteria americana FT MANLAA 

Mammals 

Florida black bear Ursus americanus floridanus M NAEA 

Southern fox squirrel Sciurus niger M NAEA 

 

Plants 

Blue-flowered butterwort Deeringothamnus pulchellus ST NAEA 

Carter’s werea Warea carteri FE NO EFFECT 

Celestial lily Nemastylis floridana  SE NEA 

Coastal vervain Glandularia maritima SE NEA 

Cut-throat grass Panicum abscissum SE NEA 

Florida beargrass Nolina atopocarpa ST NEA 

Giant Orchid Pteroglossaspis ecristata ST NEA 

Large-flowered rosemary Conradina grandiflora ST NEA 

Lewton’s polygala Polygala lewtonii FE NO EFFECT 

Many-flowered grass pink Calopogon multiflorus ST NAEA 

Nodding pinweed Lechea cernua ST NEA 

Plume polypody Polypodium plumula SE NEA 

Redmargin Zephyrlily Zephranthes simpsonii ST NEA 

Sand butterfly pea Centrosema Arenicola SE NEA 

Short-leaved rosemary Conradina brevifolia FE NO EFFECT 

Small’s flax Linum carteri var. smallii SE NEA 

Swamp plume polypody Polypodium ptilodon SE NEA 

Widespread polypody Polypodium dispersum SE NEA 

Yellow-flowered butterwort Pinguicula lutea SE NEA 

 

The Recommended Preferred Alternative will directly impact 4.08 acres of OSWs.  No direct 

impacts to natural wetland systems are anticipated.  The anticipated impacts to OSWs within the 

Recommended Preferred Alternative are not considered adverse, as these OSWs are upland cut 

components of the existing manmade drainage system; and therefore, mitigation is not 

anticipated.  

7.1 Implementation Measures 
To ensure the project will not adversely affect protected species or contribute to water quality 

degradation, the following measures will be implemented.  

• Conduct surveys for listed plants in suitable habitat prior to construction and coordinate 

with the appropriate agency as needed if listed plants are observed within the project 

area. 

• Conduct species-specific pre-construction survey for gopher tortoises and coordinate with 

FWC to receive the necessary permit authorizations prior to construction.  
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• Conduct specific-species pre-construction surveys for the Florida burrowing owl and 

coordinate with FWC to receive the necessary authorizations and implement the 

appropriate conservation measures as needed prior to construction.  

• Conduct specific-species pre-construction surveys for the Southern fox squirrel and 

coordinate with FWC to receive the necessary authorizations if applicable.  

• Provide compensatory mitigation for wetland impacts resulting from project design and 

construction, per 373.4137, FS and 33 USC  § 1344. 

• Apply erosion and sediment controls to other best management practices prior to and 

throughout construction to prevent adverse impacts to wetland and aquatic resources 

adjacent to the project area.  

7.2 Commitments 
To ensure the project will not adversely affect protected species and their habitats, the following 

commitments will be implemented. 

• Conduct a species-specific survey for the Audubon’s crested caracara per USFWS protocol 

during the design and permitting phase of the proposed project.  

• Avoid construction within 1,500 meters of caracara nests during nesting season by 

avoiding construction activities from November 1st to April 30th  for areas within 1,500 of 

the potential nests.   

• Implement the Standard Protection Measures for the Eastern Indigo Snake during project 

construction.  

• Provide appropriate mitigation for impacts to wood stork SFH, per the Wood Stork Effect 

Determination Key (USFWS, 2008). 

• Conduct specific-species pre-construction surveys for the southeastern American kestrel 

and coordinate with FWC to receive the necessary authorizations and implement 

appropriate conservation measures prior to construction if applicable.  

7.3 Agency Coordination 

7.3.1 Prior Coordination 
In October of 2019, comments from the ETAT were provided in the ETDM Summary Report No. 

14396.  ETAT members submitted comments related to protected species and their habitats, 

noting the need for protected species surveys and coordination during the PD&E Study, and 

implementation of protection measures during construction. ETAT members also commented on 

potential impacts to wetlands and surface waters, noting the need to avoid and/or minimize 

impacts to wetlands, document cumulative impact criteria, meet water quality and quantity 

requirements, and implement proper best management practices during construction. Through 

the PD&E process, these issues have been addressed and documented in this report.  

As previously mentioned in Section 3.4.1, the USFWS approved the Audubon’s Caracara Survey 

Methodology for the Malabar Road PD&E Study on December 11, 2019.  The USFWS also 

approved the survey results to be accepted for two years after the survey completion.  During 

this coordination, the USFWS stated if caracara were found using the site, a survey would be 

needed, as noted in Section 7.2.  
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7.3.2 Continuing Coordination 
The final NRE report will be provided to the relevant resource agencies for review and concurrence 

with the proposed effect determinations for listed species and potential impacts to wetland 

resources.  Agency coordination will continue during and throughout the design phase of the 

project when environmental permitting typically occurs.  Environmental permits will be required 

from the FDEP and SJRWMD for the proposed project. Permit applications will be reviewed by the 

regulatory agencies for potential impacts to environmental resources.  During the permitting 

process, the regulatory agencies will likely request input from the commenting agencies to ensure 

consistency with regulatory criteria under their purview.  Consultation with, or technical assistance 

by the USFWS shall be required for potential impacts to federally protected species, particularly 

the Audubon’s crested caracara and wood stork.  
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Pond Site Assessment 

  



Malabar Road PD&E Study Pond Site Assessment 

C-7 Alt 1 

C-7 Alt 1 is located south of Malabar Road at approximately station 63+58 (RT.). This pond site is 

located in upland cabbage palm forests with dominated by cabbage palm (Sabal palmetto) and 

Brazilian pepper (Schinus terebinthifolia). Shrub layer and ground cover species includes saw 

palmetto (Serenoa repens), broom sedge (Carex spp.), cogongrass (Imperata cylindrica), 

dogfennel (Eupatorium capillifolium), and bahiagrass (Paspalum notatum). No wetlands were 

observed within the proposed pond site; therefore, no impacts to wetlands are anticipated to be 

associated with C-7 Alt 1.  

Suitable habitat was observed for the caracara (Polyborus plancus audubonii), gopher tortoise 

(Gopherus polyphemus), eastern indigo snake (EIS) (Drymarchon corais couperi), Florida pine 

snake (Pituophis melanoleucus mugitus), southern fox squirrel (Sciurus niger niger) and 

southeastern American kestrel (Falco sparverius). A caracara survey was conducted for the 

proposed project in 2020, during which two (2) caracara nests were identified. The C-7 Alt 1 

proposed pond site is entirely within the foraging habitat of both identified nests. Site C-7 Alt 1 

will incur impacts to the caracara. Furthermore, site C-7 Alt 1 may also incur impacts to the 

gopher tortoise, EIS, Florida pine snake, southern fox squirrel, and southeastern American 

kestrel. Additional, species specific surveys will likely be required to confirm the absence and 

minimize impacts to these species should construction activities occur within this pond site. 

C-7 Alt 2 

C-7 Alt 2 is located south of Malabar Road at approximately station 85+64 (RT.). This pond site is 

located in upland cabbage palm forests dominated by cabbage palm and Brazilian pepper. Shrub 

layer and ground cover species includes saw palmetto broom sedge, cogongrass, dogfennel, and 

bahiagrass. No wetlands were observed within the proposed pond site; therefore, no impacts to 

wetlands are anticipated to be associated with C-7 Alt 2.  

Suitable habitat was observed for the caracara, gopher tortoise, EIS, Florida pine snake, and 

southeastern American kestrel. No protected species were observed within the pond site during 

the field reviews. Site C-7 Alt 2 may incur impacts to the caracara, gopher tortoise, EIS, Florida 

pine snake, southern fox squirrel, and southeastern American kestrel. Species specific surveys 

will likely be required to confirm the absence and minimize impacts to these species should 

construction activities occur within this pond site. 

C-8 & C-9 Combined Alt 1 

C-8 & C-9 Combined Alt 1 is located north of Malabar Road at approximately station 101+65 (LT.).   

This pond site consists of forested uplands with a canopy dominated by slash pine (Pinus elliottii), 

cabbage palm, and Brazilian pepper. Shrub layer consists of winged sumac (Rhus copallinum), 

American beautyberry (Callicarpa americana), and wax myrtle (Myrica cerifera). Ground cover 



species includes muscadine grape (Vitis rotundifolia), greenbrier (Smilax spp.), goldenrod 

(Solidago spp.), beggarticks, dogfennel, and Virginia creeper (Parthenocissus quinquefolia). This 

site also includes two upland cut ditches. One ditch runs north/south and contains standing water 

along with wetland vegetation such as pickerelweed (Pontederia cordata), duck potato 

(Sagittaria lancifolia), pennywort (Hydrocotyle spp.), primrose willow (Ludwigia peruviana), and 

torpedo grass (Panicum repens). The second ditch runs east/west and consists of cogon-grass 

throughout. Approximately 0.36 acres of direct impacts to other surface waters are anticipated 

for C-8 & C-9 Combined Alt 1. 

Suitable habitat for the gopher tortoise, EIS, southern fox squirrel, wood stork, and wading birds 

was observed within the pond site. No protected species were observed within the C-8 & C-9 

Combined Alt 1 during the field reviews. C-8 & C-9 Combined Alt 1 may incur impacts to the 

gopher tortoise, EIS, southern fox squirrel, wood stork, and wading birds. Species specific surveys 

will likely be required to confirm absence and minimize impacts to these species should 

construction activities occur within this pond site. 

C-8 & C-9 Combined Alt 2 

C-8 & C-9 Combined Alt 2 is located south of Malabar Road at approximately station 89+98 (RT.). 

This pond site consists of forested uplands with a dense canopy comprised of cabbage palm, slash 

pine, laurel oak (Quercus laurifolia), and live oak (Quercus virginiana). Understory species consist 

of immature canopy species, American beauty berry, and saw palmetto. Groundcover is 

dominantly comprised of leaf litter and includes bahiagrass, dog fennel, and broom sedge. No 

wetlands were observed within the proposed pond site; therefore, no impacts to wetlands are 

anticipated for C-8 & C-9 Combined Alt 2. 

Suitable habitat was observed for the gopher tortoise, EIS, Florida pine snake, and southern fox 

squirrel. No protected species were observed within the pond site during field reviews. Site C-8 

& C-9 Combined Alt 2 may incur impacts to the gopher tortoise, EIS, Florida pine snake, and 

southern fox squirrel. Species specific surveys will likely be required to confirm absence and 

minimize impacts to these species should construction activities occur within this pond site.  

C-10 West Alt 1 

C-10 West Alt 1 is located north of Malabar Road at approximately station 135+09 (LT.). The site 

is located in pine flatwoods and completely surrounded by private residences. Canopy species 

include slash pine and cabbage palm. Understory species consists of saw palmetto. Ground cover 

consists of greenbrier, and muscadine grape and fallen pine needles and palm fronds. No 

wetlands were observed within the proposed pond site; therefore, no impacts to wetlands are 

anticipated for C-10 West Alt 1.  

Suitable habitat for the gopher tortoise, EIS, Florida pine snake, and southern fox squirrel was 

observed within this pond site. No protected species were observed within the pond site during 

the field reviews. Site C-10 West Alt 1 may incur impacts to the gopher tortoise EIS, Florida pine 



snake, and southern fox squirrel. Species specific survey will likely be required to confirm absence 

and minimize impacts to this species should construction activities occur within this pond site. 

C-10 East Alt 1 (Swale Part 1-3)/C-10 West Alt 2 Option 1 

C-10 East Alt 1 (Swale Part 1-3)/C-10 West Alt 2 Option 1 is located south of Malabar Road at 

approximately station 144+97 (Rt.). This proposed swale is located in forested upland. Canopy 

species include slash pine, longleaf pine (Pinus palustris), cabbage palm, and laurel oak. The 

understory is comprised of saw palmetto. Groundcover species include bracken fern (Pteridium 

aquilinum), rosary pea, greenbrier, muscadine grape, shiny blueberry (Vaccinium myrsinites), and 

goldenrod. No wetlands were observed within the proposed swale; therefore, no impacts to 

wetlands are anticipated for C-10 East Alt 1 (Swale Part 1). 

Suitable habitat for the gopher tortoise and EIS were observed within this proposed swale. No 

protected species were observed within the pond site during the field reviews. C-10 East Alt 1 

(Swale Part 1-3)/C-10 West Alt 2 Option 1 may incur impacts to the gopher tortoise and EIS. 

Species specific surveys will likely be required to confirm absence and minimize impacts to this 

species should construction activities occur within this proposed swale. 

C-10 West Alt 2, Option 2 

C-10 East Alt 2 is located north of Malabar Road at approximately station 175+65 (LT.). This pond 

site is located in upland forest and forested wetlands. Vegetative species within the uplands 

include a canopy comprised of slash pine, long leaf pine, laurel oak, live oak, and cabbage palm. 

Understory species consist of immature canopy species and saw palmetto. Ground cover 

comprised of goldenrod, bahiagrass, muscadine grape, greenbrier, and dogfennel. Observed 

vegetation within the forested wetland includes a canopy comprised of red maple (Acer rubrum). 

Understory consists of Brazilain pepper, wax myrtle, and salt bush (Baccharis halimifolia). 

Groundcover includes swamp fern (Thelypteris confluens), white-top star rush (Rhynchospora 

colorata), torpedo grass. Approximately 0.07 acres of direct impacts to wetlands are anticipated 

for C-10 East Alt 2.  

Suitable habitat for the gopher tortoise, EIS, Florida pine snake, and southern fox squirrel was 

observed within this pond site. No protected species were observed within the pond site during 

the field reviews. Site C-10 East Alt 2 may incur impacts to the gopher tortoise EIS, Florida pine 

snake, and southern fox squirrel. Species specific survey will likely be required to confirm absence 

and minimize impacts to this species should construction activities occur within this pond site. 

C-10 West Alt 2 (Option 2) 

C-10 West Alt 2 (Option 2) is located north of Malabar Road at approximately station 175+65 

(Lt.). This pond site is located in forested uplands. Observed vegetation includes a canopy 

comprised of slash pine, long leaf pine, laurel oak, live oak, and cabbage palm. Understory species 

consist of immature canopy species and saw palmetto. Ground cover comprised of goldenrod, 

bahiagrass, muscadine grape, greenbrier, and dogfennel. No wetlands were observed within the 



proposed pond site; therefore, no impacts to wetlands are anticipated for C-10 West Alt 2 (Option 

2).  

Suitable habitat for the gopher tortoise, EIS, Florida pine snake, and southern fox squirrel was 

observed within this pond site. No protected species were observed within the pond site during 

the field reviews. Site C-10 West Alt 2 (Option 2) may incur impacts to the gopher tortoise EIS, 

Florida pine snake, and southern fox squirrel. Species specific survey will likely be required to 

confirm absence and minimize impacts to this species should construction activities occur within 

this pond site. 

C-20 Supplemental Swale (1 and 2) 

C-20 Supplemental Swale (1 and 2) is located south of Malabar Road at approximately station 

198+44 (Rt.). This proposed swale consists of forested upland immediately adjacent to private 

residences. Canopy species include longleaf pine, slash pine, and laurel oak. The understory 

consists of saw palmetto, cabbage palm, and Brazilian pepper. Ground cover species include 

golden rod, muscadine grape, and bahiagrass. No wetlands were observed within the proposed 

swale; therefore, no impacts to wetlands are anticipated for C-20 Supplemental Swale (1 and 2). 

Suitable habitat for the gopher tortoise and EIS were observed within this proposed swale. No 

protected species were observed within the pond site during the field reviews. C-20 

Supplemental Swale (1 and 2) may incur impacts to the gopher tortoise and EIS. Species specific 

surveys will likely be required to confirm absence and minimize impacts to this species should 

construction activities occur within this proposed swale. 

C-20 Alt 1 

C-20 East Alt 1 is located south of Malabar Road at approximately station 229+06 (RT.). The 

northern portion of this pond site is located in a stand of planted slash pine. Other vegetative 

species observed within the planted pine includes canopy species such as laurel oak; understory 

species including wax myrtle; and groundcover consisting of dog fennel and bahiagrass.  A 

wetland was observed toward the northern portion of the proposed pond site. Vegetation 

observed in the wetland includes a canopy comprised of red maple; understory consisting of wax 

myrtle and primrose willow; and ground cover comprised of torpedo grass, smartweed 

(Persicaria spp.), iris (Iris spp.), and winged loosestrife (Lythrum alatum). Approximately 0.46 

acres of direct impacts to wetlands are anticipated for C-20 East Alt 1.  

Suitable habitat was observed for the gopher tortoise, EIS, Florida scrub-jay (Aphelocoma 

coerulescens), southern fox squirrel wood stork, southeastern American kestrel, wood stork, and 

wading birds. No scrub-jays were observed in this pond site area during the 2020 scrub-jay 

survey. No protected species were observed within the pond site during the field reviews. Site C-

20 East Alt 1 may incur impacts to the gopher tortoise, southern fox squirrel, wood stork, and 

wading birds. Species specific surveys will likely be required to confirm absence and minimize 

impacts to these species should construction activities occur within this pond site. 



 

 

C-20 Alt 2 

C-20 East Alt 2 is located south of Malabar Road at approximately station 240+39 (RT.). This pond 

site is located in shrub and brushland with patches of exposed white sand and areas of dense 

cabbage palm growth. Observed vegetation includes a shrub layer comprised of cabbage palm 

and Brazilian pepper. Groundcover consisting of ragweed (Ambrosia spp.), dogfennel, sedges, 

Guinea grass, and bahiagrass. No wetlands were observed within the proposed pond site; 

therefore, no impacts to wetlands are anticipated for C-20 East Alt 2. 

Suitable habitat for the gopher tortoise, EIS,  Florida scrub-jay, southern fox-squirrel, and 

southeastern American kestrel was observed within the pond site. No scrub-jays were observed 

in this pond site area during the 2020 scrub-jay survey. No protected species were observed 

within the pond site during the field reviews. Site C-20 East Alt 2 may incur impacts to the gopher 

tortoise and southeastern American kestrel. Species specific surveys will likely be required to 

confirm absence and minimize impacts to these species should construction activities occur 

within this pond site. 

FPCA 

The FPCA is located south of Malabar Road at approximately station 84+17 (RT.). The FPCA is 

located in upland cabbage palm forests dominated by cabbage palm and Brazilian pepper. Shrub 

layer and ground cover species includes saw palmetto broom sedge, cogongrass, dogfennel, and 

bahiagrass. No wetlands were observed within the proposed pond site; therefore, no impacts to 

wetlands are anticipated to be associated with the FPCA.  

Suitable habitat was observed for the caracara, gopher tortoise, EIS, Florida pine snake, and 

southeastern American kestrel. No protected species were observed within the pond site during 

the field reviews. The FPCA may incur impacts to the caracara, gopher tortoise, EIS, Florida pine 

snake, southern fox squirrel, and southeastern American kestrel. Species specific surveys will 

likely be required to confirm the absence and minimize impacts to these species should 

construction activities occur within this pond site. 
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This memorandum is intended to supplement the Natural Resources Evaluation (NRE) for Malabar Road Project 
Development and Environment (PD&E) Study. Inwood Consulting Engineers, Inc. (Inwood) performed an assessment 
of the proposed C-7 Alt 3 pond site to evaluate the area for the presence of wetlands and other surface waters, as 
well as protected species and their habitats. C-7 Alt 3 is located south of Malabar Road and to the west of the 
intersection with St. Johns Heritage Parkway. This pond site was not included in the original PD&E Study. A new 
floodplain compensation area (FPCA) is also proposed adjacent to the western edge of pond site C-7 Alt 3. The 
location of the proposed pond and FPCA is depicted in Figure 1. 

Inwood ecologists performed a field review of the pond site and FPCA on May 31, 2023. The eastern portion of the 

pond is located in unimproved pasture. The pasture consists of sparse cabbage palms (Sabal palmetto) and live oaks 

(Quercus virginiana), with a dominant groundcover of bahia grass (Paspalum notatum). Other vegetation includes 

witchgrass (Panicum oligosanthes), shrubby false buttonweed (Spermacoce verticillata), caesarweed (Urena lobata), 

Brazilian pepper (Schinus terebinthifolia), broomsedge bluestem (Andropogon virginicus), and American beautyberry 

(Callicarpa americana). 

A wetland was observed within the western portion of the proposed pond site and the FPCA. A portion of the wetland 

(particularly the western area) is forested and is dominated by cabbage palm and Brazilian pepper with no understory 

vegetation. The wetland also contains a non-forested component. Vegetation observed in the non-forested area of 

the wetland includes wax myrtle (Morella cerifera), rushes (Juncus spp.), smartweed (Persicaria setacea), duck potato 

(Sagittaria latifolia), maidencane (Panicum hemitomon), Fakahatchee grass (Tripsacum dactyloides), dogfennel 

(Eupatorium capillifolium), frog’s bit (Limnobium spongia), barnyard grass (Echinochloa crus-galli), swamp fern 

(Telmatoblechnum serrulatum), knotweed (Persicaria glabra), dwarf St. John’s wort (Hypericum mutilum), white top 

starrush (Rhynchospora colorata), Colombian waxweed (Cuphea carthagenesis), pickerelweed (Pontederia cordata), 

eastern black nightshade (Solanum americanum), sweetscent (Pluchea odorata), and swamp flatsedge (Cyperus 

ligularis). 

One other surface water was observed within the FPCA. This surface water is a north-south running ditch that is cut 

through wetlands. The dominant vegetation within the ditch consists of smartweed, rushes, and barnyard grass. 

Other plant species present include pennywort (Hydrocotyle spp.), white top starrush, thistle (Cirsium spp.), and false 

daisy (Eclipta prostrata). Approximately 0.28 acres of direct impacts to wetlands are anticipated for pond C-7 Alt 3. 

Approximately 0.61 acres of direct impacts to wetlands and 0.04 acres of direct impacts to other surface waters are 

anticipated for the associated FPCA. Wetlands and other surface waters observed within the pond site and FPCA are 

shown in Figure 2. 

DATE: 6/27/2023 

TO: Project File 

FROM: Riley Campana, Ecologist 

RE: Pond Site C-7 Alt 3 and FPCA Environmental Assessment 

Malabar Road PD&E Study from St. Johns Heritage Parkway to Minton Road 

FPID:  437210-1-28-0 

Brevard County, FL 
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Unavoidable wetland and other surface water impacts which will result from the construction of this project will be 

mitigated pursuant to Section 373.4137, Florida Statutes (F.S.), to satisfy all mitigation requirements of Part IV of 

Chapter 373, F.S., and United Stated Code (U.S.C.) §1344. Compensatory mitigation for this project will be completed 

through the use of mitigation banks and any other mitigation options that satisfy state and federal requirements. 

Mitigation for adverse impacts will be provided within the same drainage basin to provide reasonable assurances 

that the project will not cause unacceptable cumulative impacts. 

Suitable habitat was observed for the Audubon’s crested caracara, wood stork, gopher tortoise, Florida burrowing 

owl, Florida sandhill crane, listed wading birds, and southern fox squirrel within the C-7 Alt 3 pond site and adjacent 

FPCA. A species-specific caracara survey was conducted from January through April 2020. Details on the survey 

methodology can be found in the NRE document. Adult and juvenile caracara were observed on multiple days of the 

survey, including observations of adults within the proposed C-7 Alt 3 pond site. The survey resulted in the positive 

identification of two caracara nests along the north side of Malabar Road, shown in Figure 3. The subject pond site 

and FPCA are within the United States Fish and Wildlife Service’s (USFWS) 1,500-meter nest protection zone for 

crested caracara. Conservation measures will be implemented for areas within the protection zone where avoidance 

was not practicable. The Standard Local Operating Procedures for Endangered Species flowchart for Audubon’s 

crested caracara followed the sequence which concluded with conservation measures and actions proposed outside 

nesting season in order to obtain a not likely to adversely affect determination. The conservation measures are 

defined in the NRE along with project-specific measures and conditions. 

The addition of the C-7 Alt 3 pond site and adjacent FPCA will not impact the primary zone. The pond site and FPCA 

will impact approximately 5.75 acres of caracara habitat within the 1,500-meter nest protection zone. The NRE 

includes a commitment to conduct a species-specific survey for the Audubon’s crested caracara per USFWS protocol 

during the design and permitting phase of the proposed project. Final impacts to caracara foraging and nesting 

habitat may change as a result of this survey and will be calculated in design following the completion of the survey. 

Commitments also include avoiding construction within 1,500 meters of caracara nests during nesting season. Based 

on the distance of the proposed construction activities from the nest; existing disturbances which do not appear to 

affect caracara nesting; remaining foraging capacity; implementation of conservation measures, including 

constructing outside of nesting season as described above, the Recommended Preferred Alternative, including 

proposed pond sites, “may affect, but is not likely to adversely affect” the Audubon’s crested caracara. 

No other protected species were observed within the pond site during the field review in May of 2023, however 

wood storks were observed flying over and foraging within the study area during previous field reviews and caracara 

surveys. According to the Wood Stork Effect Determination Key for Central and North Peninsular Florida, the 

proposed project “may affect, but is not likely to adversely affect” the wood stork. This effect determination was 

made using the following sequence from the key: A-B-C-D-E(1). Unavoidable impacts to suitable wood stork foraging 

habitat will be offset at an USFWS-approved mitigation bank within the appropriate CFA to satisfy the elements 

detailed in the key to ensure that the proposed project does not adversely affect the wood stork. 

Suitable gopher tortoise habitat was observed within the pond site location. A 100% gopher tortoise survey was not 

conducted. No gopher tortoise burrows were observed within the subject pond site or FPCA. The NRE includes an 

implementation measure to conduct species-specific pre-construction survey for gopher tortoises and coordinate 

with FWC to receive the necessary permit authorizations prior to construction. Based on the information provided 

above, the proposed project “no adverse effect is anticipated” for the gopher tortoise. 

Suitable habitat for the Florida burrowing owl was observed within the pond site and FPCA, however ecologists did 

not observe burrowing owls during field reviews, general wildlife surveys, and species-specific surveys of the project 

area. If burrowing owls are observed onsite, coordination with the FWC will occur to discuss avoidance, minimization, 

and permitting options. The NRE includes an implementation measure to conduct specific-species pre-construction 
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surveys for the Florida burrowing owl and coordinate with FWC to receive the necessary authorizations and 

implement the appropriate conservation measures as needed prior to construction. Therefore, “no adverse effect is 

anticipated” for the burrowing owl resulting from the proposed project. 

Florida sandhill cranes were observed on multiple occasions throughout the study area during the general wildlife 

and species-specific surveys. The non-forested wetland area within the pond site and FPCA could provide nesting 

and roosting habitat for the sandhill crane, and the unimproved pasture provides foraging habitat. Avoidance 

measures that eliminate the need for FWC take permitting include: avoid impacts to natural wetlands used for 

breeding, feeding, or sheltering; avoid activities within 400 feet of an active nest; and avoid land use conversion 

within 1,500 feet of the nest site until after young are capable of sustained flight. “No adverse effect is anticipated” 

for the Florida sandhill crane resulting from the project. 

Four imperiled wading bird species have the potential to occur in the study area: the little blue heron, reddish egret, 

roseate spoonbill, and tricolored heron. Little blue herons and roseate spoonbills were observed during general 

wildlife and species-specific surveys. Ecologists observed suitable foraging with minimal nesting habitat for wading 

birds within the pond site and FPCA. No wading bird rookeries are located within the project area. No nesting activity 

was observed during the field reviews. Inclusion of a stormwater management system will provide a net benefit to 

water quality that will have a carryover benefit to state listed wading birds that will be addressed during permitting. 

“No adverse effect is anticipated” for wading birds resulting from the proposed project. 

Ecologists observed suitable habitat for the southern fox squirrel within the C-7 Alt 3 pond site and adjacent FPCA. 

No individuals or nests were observed during field reviews of the site. The NRE document includes an implementation 

measure to conduct specific-species pre-construction surveys for the Southern fox squirrel and coordinate with FWC 

to receive the necessary authorizations if applicable. “No adverse effect is anticipated” for the southern fox squirrel 

resulting from the proposed project. 

The C-7 Alt 3 pond site and FPCA will result in additional impacts to wetlands and other surface waters that were not 
included in the original NRE document. Mitigation will be provided for these impacts. The addition of the pond site 
and FCPA will not alter the effect determinations of any protected species as detailed in the NRE. 

 

Enclosures: Photo Document, Figure 1, Figure 2, Figure 3 

 



 

Photo 1: Representative of Unimproved Pasture within C-7 Alt 3 Pond Site 

 

Photo 2: Representative of Surface Water within FPCA 



 

Photo 3: Representative of Forested Wetland within C-7 Alt 3 Pond Site and FPCA 

 

Photo 4: Representative of Non-Forested Wetland within C-7 Alt 3 Pond Site and FPCA 
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Kittelson & Associates, Inc. 
225 East Robinson Street, Suite 355 
Orlando, Florida 32801 

 
Attention: Mr. John R. Freeman, Jr., P.E., PTOE, RSP 
  Senior Principal 

 
Subject: Level I Contamination Screening Evaluation Report  
  MALABAR ROAD PD&E STUDY 
  From St. Johns Heritage Parkway to Minton Road 

Palm Bay, Florida 
Project No. 23773 
FIN ID No. 437210-1-28-01 
RFQ No. 23-0-2019/SB 
GEC Project No. 4511E 
 

Dear Mr. Freeman: 
 

Geotechnical and Environmental Consultants, Inc. (GEC) is pleased to present this Level I 
Contamination Screening Evaluation Report (CSER) for the above-referenced project.  This report 
describes our evaluation procedures, presents the information we obtained and assigns 
Contamination Risk Potential Ratings to 21 sites.  The report also includes a Level II Impact to 
Construction Assessment that was performed for Pond C-20 Alternative I. This report also includes 
Pond Alternative C-7 Alt. 3.  

 
We appreciate the opportunity to work with Kittelson & Associates, Inc. and the City of Palm Bay on 
this project.  If you have any questions concerning this report, or if we may be of further assistance, 
please contact us. 
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Sincerely, 
 
GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS, INC. 
 

 

DRAFT     DRAFT 
Lani A. Frith     Alexis E. Perry, E.I. 
Scientist      Engineer Intern 

 
DRAFT     DRAFT 
Richard P. McCormick, P.G.   Gary L. Kuhns, P.E. 
Chief Geologist     Chief Engineer 
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EXECUTIVE SUMMARY  
 
This Level I Contamination Screening Evaluation Report (CSER) for the Malabar Road Project 
Development and Environment (PD&E) Study from St. Johns Heritage Parkway to Minton Road 
project was performed as part of the Financial ID No. 437210-1-28-01. 
 
The purpose of this evaluation was to assess the risk of encountering petroleum or hazardous 
substance contamination of soil, groundwater, surface water, or sediment that could adversely 
affect this project.  The CSER activities included a review of public regulatory files and historical 
data sources, and a site reconnaissance of the project study area.  
 

As a result of this evaluation, we have assigned Contamination 
Risk Ratings to 21 sites.  The 21 site locations are shown on 
Figures 4A and 4B and the contamination status, a detailed 
description and a photograph of each site are summarized in 
Table 1.   

 
Using the FDOT Risk Ratings presented in Appendix C, we have identified 12 Low Risk sites and 
9 Medium Risk as shown below.  Level II Impact to Construction Assessments (ICA) may be 
required for the Medium Risk sites and Medium Risk pond sites in this project.  A Level II ICA 
was performed for Pond C-20 Alternative 1 and is attached as Appendix K. 
 

Low Risk Sites (12) 
 

Site 
Number Site Name Site Address Risk 

Potential 
4 Biarritz Disaster Debris Management Site 1224 - 1228 Biarritz Street Low 
5 City of Palm Bay - Public Works 1050 Malabar Road Low 
8 O'Reilly Auto Parts 235 Malabar Road Low 
9 Autozone 260 Malabar Road Low 

10 Coastal Biosystem 270 Malabar Road Low 
11 Sun Clean Dry Cleaners 190 Malabar Road #123 Low 
12 Winn-Dixie Store #2230 190 Malabar Road Low 
13 Bennett Auto Supply 142 Malabar Road Low 
15 SPILLS Site Malabar Road & Minton Road Low 
18 Lubrication Specialist Inc. 6369 Minton Road Low 
19 Construction Yard 120 Malabar Road Low 
20 Palm Bay City Hall 120 Malabar Road Low 

 
 
 

As a result of this evaluation, 
we have assigned 
Contamination Risk Ratings 
to 21 sites.   
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Medium Risk Sites (9) 
 

Site 
Number Site Name Site Address Risk 

Potential 
1 Cattle Pen Malabar Road Medium 
2 Agricultural Barn 2200 Malabar Road Medium 
3 Cattle Pen Malabar Road Medium 
6 Circle K #2726513 900 Malabar Road Medium 
7 Malabar Cove 3 NW Malabar Road Medium 

14 Bob Youtzy Landclearing 201 Malabar Road Medium 
16 7-Eleven Food Store #32756 6405 Minton Road Medium 
17 Cumberland Farms 105 Malabar Road / 6375 Minton Road Medium 
21 Historical Citrus N/A Medium 

 
Pond Sites (15) 

 

Pond Name Location Risk Potential 
Relevant 

Site Number 
C-7 Alt. 1 Station 63+50 – 66+17 Right Medium 21 

FPCA Station 84+00 – 85+65 Right Medium 2, 21 
C-7 Alt. 2 Station 85+65 – 88+60 Right Medium 2, 21 
C-7 Alt. 3 Station 53+80 – 55+53 Right Low N/A 

C-7 Alt. 3 FPCA Station 53+80 – 55+53 Right Low N/A 
C-8 & C-9 Combined Alt. 2 Station 90+00 – 92+60 Right Low N/A 
C-8 & C-9 Combined Alt. 1 Station 102+00 – 104+40 Left Low N/A 

C-10 West Alt. 1 Station 135+00 – 136+80 Left Low N/A 
C-10 East Alt. 1 (Swale 1) Station 145+00 – 155+00 Right Low N/A 
C-10 East Alt. 1 (Swale 2) Station 155+70 – 166+20 Right Low N/A 
C-10 East Alt. 1 (Swale 3) 

C-10 West Alt. 2 (Option 1) 
Station 169+15 – 175+45 Right Low N/A 

C-10 East Alt. 2 
C-10 West Alt. 2 (Option 2 – Expand Pond) 

Station 175+45 – 179+00 Left Medium 21 

C-20 Supplemental Swale 
Station 198+45 – 201+00 Right 
Station 204+40 – 208+70 Right 

Low N/A 

C-20 Alt. 1 Station 229+00 – 231+85 Right Medium 21 
C-20 Alt. 2 Station 240+35 – 244+25 Right Medium 7, 21 
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1.0  INTRODUCTION  
 
1.1  Contract Information  
 
This Level I Contamination Screening Evaluation Report (CSER) for the Malabar Road Project 
Development and Environment (PD&E) Study from St. Johns Heritage Parkway to Minton Road 
project was performed as part of the Financial ID No. 437210-1-28-01. 
 
1.2  Purpose  
 

The presence of contaminated environmental media 
(soil, groundwater, surface water, and sediment) can 
have a significant negative impact on the cost and 
schedule to complete a roadway improvement project.  
The purpose of this evaluation is the early identification 

of potential contamination sites that could impact this project and to provide valuable input for 
the design, right-of-way acquisition, and construction phases. 
 
2.0  PROJECT DESCRIPTION  
 
The following sections describe the current study area conditions, the project construction 
plans and elements of the project that could be impacted by soil or groundwater 
contamination.  Common terms used in this report can be found in Appendix B. 
 
2.1  Site Description  
 

The proposed roadway improvements for Malabar 
Road extend from St. Johns Heritage Parkway to 
Minton Road, approximately 4 miles, located in Palm 
Bay, Brevard County, Florida. The properties adjacent 
to the proposed roadway improvement and 
stormwater pond footprints are commercial 

businesses, residential properties, agricultural land, and vacant land.  The project corridor is 
shown on excerpts of the U.S. Geological Survey (USGS) Melbourne West and Fellsmere NW 
Florida Quadrangle maps as Figure 1. 
 

The purpose of this evaluation is 
the early identification of potential 
contamination sites that could 
impact this project… 

The proposed roadway 
improvements for Malabar Road 
extend from St. Johns Heritage 
Parkway to Minton Road, 
approximately 4 miles… 
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2.2  Current Land Use  
 
The current land uses within the study area are shown on Figure 2 and are summarized as 
follows:  
 

• Low Density Residential 
• Medium Density Residential 
• High Density Residential 
• Commercial and Services 
• Institutional 
• Open Land 
• Inactive Land, No Structures 
• Improved Pastures 
• Unimproved Pastures 
• Rural Open Lands 
• Field Crops 
• Shrub and Brushland 
• Mixed Scrub-Shrub Wetland 

 

• Mixed Rangeland 
• Pine Flatwoods 
• Upland Mixed Coniferous/Hardwood 
• Streams and Waterways  
• Reservoirs 
• Spoil Areas 
• Roads and Highways 
• Communications 
• Electrical Power Transmission Lines 
• Surface Water Collection Basin 
• Upland Hardwood Forest 
• Freshwater Marshes 

 

The spoil areas depicted on the land use map are likely from the excavation of drainage canals 
along Malabar Road and are not considered a contamination concern at this time.  
 
2.3  Project Description  
 
As described in the Contract Plans, the project plans include the following: 
 

• Right of way acquisition 
• Roadway widening and re-alignment from Station 36+41 to Station 274+63 
• Stormwater pond construction along the Malabar Road alignment.  The alternative 

stormwater ponds and flood plain compensation areas are shown on Figures 1 – 4A/B. 
 

2.4  Potential Contamination Impacts  
 
The project elements that could be impacted by soil and/or groundwater contamination include 
the following: 

 
• Right of way acquisition 
• Soil excavation for stormwater pond construction 
• Soil excavation for pavement construction 
• Excavation dewatering 



 

 
GEC Project No. 4511E  3 Level I Contamination Screening Evaluation Report 
FIN No. 437210-1-28-01  Malabar Road PD&E Study 

3.0  CONTAMINATION SCREENING METHODOLOGY  
 
GEC conducted this evaluation in general accordance with Part 2, Chapter 20 of the FDOT PD&E 
Manual dated July 1, 2020.  The study area is defined by the following distances from the right 
of way: 
 

• All sites within 500 feet 
• Non-landfill solid waste sites within 1,000 feet 
• Solid waste landfills, CERCLA, or National Priorities List (NPL) sites within ½ mile 

 
GEC reviewed relevant information from the FDEP, USEPA, and local agencies in Brevard County 
to identify known or potential contamination sites within the study area.  Historical aerial 
photographs and other published historical sources were reviewed as part of this CSER.  GEC 
performed a site reconnaissance of the properties within the study area and attempted to 
interview individuals with knowledge of the study area’s environmental status.   
 
Based on the results of the contamination screening activities, GEC assigned Contamination Risk 
Ratings (CRRs) to sites.  The risk rating system was developed by FDOT and incorporates four 
levels of risk: No, Low, Medium and High.  For a description of the four risk levels please refer 
to Appendix C. 
 
A Level II Impact to Construction Assessment was prepared for Pond C-20 Alternative 1 and is 
attached as Appendix K. 
 
4.0  GEOLOGIC AND GEOGRAPHIC CONDITIONS  
 
4.1  Central Florida Geology  
 

Due to its prevalent geology, referred to as karst, Central 
Florida is prone to the formation of sinkholes, or large, 
circular depressions created by local subsidence of the 
ground surface.  The nature and relationship of the three 
sedimentary layers typical of Central Florida geology cause 
sinkholes.  The deepest, or basement, layer is a massive 
cavernous limestone formation known as the Floridan 

aquifer.  The Floridan aquifer limestone is overlain by a silty or clayey sand, clay, phosphate, 
and limestone aquitard (or flow-retarding layer) ranging in thickness from nearly absent to 
greater than 100 feet and locally referred to as the Hawthorn Group (Hawthorn).  The 
Hawthorn is in turn overlain by a 40 to 70-foot thick surficial layer of sand, bearing the water 
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table aquifer.  The likelihood of sinkhole occurrence at a given site within the region is 
determined by the relationship among these three layers, specifically by the water (and soil)-
transmitting capacity of the Hawthorn at that location. 
 

The water table aquifer is comprised of Recent and 
Pleistocene sands and is separated from the Eocene 
limestone of the Floridan aquifer by the Miocene sands, clays 
and limestone of the Hawthorn.  Since the thickness and 
consistency of the Hawthorn is variable across Central 
Florida, the likelihood of groundwater flow from the upper to 
the lower aquifer (known as aquifer recharge) will also vary 
by geographical location. 
 
In areas where the Hawthorn is absent, water table 
groundwater (and associated sands) can flow downward to 
cavities within the limestone aquifer, like sand through an 
hourglass, recharging the Floridan aquifer, and sometimes 
causing the formation of surface sinkholes.  This process of 
subsurface erosion associated with recharging the Floridan 

aquifer is known as raveling.  Thus, in Central Florida, areas of effective groundwater recharge 
to the Floridan aquifer have a higher potential for the formation of surface sinkholes. 
 
Based on the U.S. Geological Survey Map entitled “Recharge and Discharge Areas of the 
Floridan Aquifer in the St. Johns River Water Management District and Vicinity, Florida,” 1984, 
the study area lies in a generally no recharge area; therefore, we can conclude based solely on 
this data that it also lies in an area where the relative risk of sinkhole formation is low 
compared to the overall risk across Central Florida. 
 
4.2  USGS Quadrangle Map  
 
The study area has been transposed onto the USGS Melbourne West and Fellsmere NW, Florida 
Quadrangle maps for this area, as shown on Figure 1.  According to the quadrangle maps, the 
natural ground surface elevation in the vicinity of the study area is between +20 feet and +27 
feet National Geodetic Vertical Datum (NGVD), 1929.   
 

• Citrus groves are visible within the western and eastern portions of the study area. 
• Spoil banks are shown along the canals in the study area.  The spoil banks depicted on 

the land use map are likely from the excavation of drainage canals along Malabar Road 
and are not considered a contamination concern at this time. 
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No additional conditions are depicted that would represent potential contamination concerns 
on, or in the immediate vicinity of, the study area.  
 
4.3  NRCS Soil Survey Review  
 
The NRCS Soil Survey of Brevard County, Florida was reviewed for information regarding near-
surface soil conditions within the project limits, as shown on Figure 3.  The following soil types 
were identified within the study area: 
 

Unit No. Soil Name 
2 Anclote sand, frequently ponded, 0 to 1 percent slopes 

17 EauGallie sand, 0 to 2 percent slopes 
18 EauGallie, Winder, and Riviera soils, depressional 
19 Riviera sand, 0 to 2 percent slopes 
31 Malabar, Holopaw, and Pineda soils 
47 Pineda sand, 0 to 2 percent slopes 
71 Wabasso sand, 0 to 2 percent slopes 

 
These soil types are not indicative of contamination risk.  No landfills, borrow pits, quarries, or 
other conditions are depicted that would represent potential contamination concerns on, or in 
the immediate vicinity of, the study area. 
 
Information contained in the NRCS Soil Survey is very general and may be outdated.  It may not 
therefore be reflective of actual soil and groundwater conditions, particularly if recent 
development in the site vicinity has modified soil conditions or surface/subsurface drainage.   
 
4.4  Geotechnical Investigation   
 
GEC is conducting a geotechnical engineering exploration including hand auger borings to 5 feet 
in depth at the proposed stormwater pond and flood plain compensation locations. GEC will 
submit a geotechnical report under separate cover.  Please refer to that report for the 
geotechnical findings and recommendations.   
 
5.0  HISTORICAL DATA REVIEW  
 
5.1  Historical Aerial Photographs   
 
Historical aerial photographs of the study area were reviewed to evaluate past land use and to 
identify features that may indicate hazardous material or petroleum contamination.  Available 
historical aerial photographs of the study area were accessed from Google Earth, the Florida 
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Department of Transportation, and the University of Florida websites.  Aerial photographs for 
the following years were reviewed: 1943, 1951, 1972, 1980, 1986, 1994, 1999, 2004, 2009, 
2014 and 2020.  Excerpts of the aerial photographs are included in Appendix A. 
 
1943 - 1972 

• Malabar Road is visible along with several irrigation / drainage canals running parallel 
and perpendicular to Malabar Road.  Several dirt roads are also visible connecting 
Malabar Road to the adjacent properties.  Minton Road is visible north of Malabar Road. 

• Most of the study area is citrus groves and vacant land.  Several residences are visible, 
mainly in conjunction with the citrus groves. 

• Two cattle pens are visible and discussed as Site Nos. 1 and 3 in Table 1. 
• In 1943, Pond C-7 Alt. 3 is an undeveloped vacant field. In 1972, a drainage ditch is 

visible running east to west through the southern portion of the pond. Striations as 
apparent drainage features are visible throughout the pond.  Cattle are visible on the 
pond site in 1972. 

 
1980 – 1986  

• Malabar Road appears to have been paved. 
• A construction yard is visible to the southeast of the Malabar Road and Minton Road 

intersection.  This construction yard is discussed as Site No. 19 in Table 1. 
• Citrus groves and agricultural land use are declining in the study area.  
• Drainage ditches are visible running north to south through the center of Pond C-7 Alt. 3 

in 1980. In 1994, the southwest portion of the pond is wooded land.  
 
1994 – 2004 

• Minton Road is visible south of Malabar Road.  Malabar Road appears to have been 
widened and re-paved.  

• Most of the study area is residential and commercial land use. Citrus groves have 
declined and are only visible on the far eastern and western portions of the alignment. 

 
2009 

• Land clearing for development is visible on the far west side of the study area.  
• Additional residential developments are under construction and associated stormwater 

ponds are visible. 
• The eastern portion of Pond C-7 Alt. 3 contains sparse trees.  

 
2014 

• Malabar Road has been paved on the far western portion of the alignment.  St. Johns 
Heritage Parkway is visible and under construction.  
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• Citrus groves are no longer visible.  
• The western border of Pond C-7 Alt. 3 has been cleared of trees.  

 
2020 

• The aerial photographs reflect the current condition of the project corridor.  
• The western border of Pond C-7 Alt. 3 is heavily wooded. Sandy areas are visible in the 

eastern portion of the pond.   
 
5.2  City Directories  
 
City Directories are historical listings of businesses and residences in a given area, similar to a 
standard telephone book.  The site occupant and addresses listed for previous years can 
identify past land uses.  GEC contracted with Environmental Data Resources (EDR) to provide a 
city directory review for the study area.  EDR researched city directories from 1955 through 
2017 at approximately 5-year intervals. 
 
Table 3 summarizes the historical city directory listings within the study area.  Not all CRR sites 
were listed in the City Directories.  The EDR City Directory Report is included in Appendix D. 
 
5.3  Fire Insurance Maps  
 
Fire insurance maps are used by insurance companies in assessing fire risk.  These maps contain 
details about building construction, business type, building contents, fuel storage tanks, and 
other factors affecting fire risk.   
 
Fire insurance maps were not available for the study area.  The fire insurance map search 
confirmation is included in Appendix E. 
 
5.4  Historical Quadrangle Maps  
 
GEC reviewed historical quadrangle maps at the www.Historicaerials.com website.  The maps 
for 1951, 1954, 1958, 1966, 1969, 1971, 1972, 1981, 1986, 1988, 2012, 2015, and 2018 were 
reviewed.  Malabar Road is visible in the 1954, 1969, 1971, 2012, 2015, and 2018 maps.  The 
remaining maps stopped just north of Malabar Road. 
 
Malabar Road and Minton Road (north of Malabar Road) are visible dating back to 1954.  The 
portion of Minton Road south of Malabar Road is visible in 2012. 
 

http://www.historicaerials.com/
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Historical citrus areas are shown along the alignment from 1954 through 1988.  These historical 
citrus groves are discussed as Site No. 22 in Table 1.  
 
Spoil banks are visible dating back to 1954. These spoil banks are from the excavation of 
drainage canals and are not considered a contamination concern at this time. 
 
Residential development is shown in the project vicinity on the 1971 and later maps. 
 
No additional conditions are depicted that would represent contamination concerns on, or in 
the immediate vicinity of, the study area.  
 
5.5  Historical Contamination Screening Evaluation Report   
 
No historical Contamination Screening Evaluation Reports were available for the study area.  
 
6.0  PUBLIC RECORD REVIEW  
 
GEC conducted a review of the public record for the study area including information obtained 
from the USEPA and the FDEP.  As a part of our review, GEC subcontracted with EDR for a 
regulatory database search.  The EDR Radius Map Report is included in Appendix F. 
 
6.1  Florida Department of Environmental Protection (FDEP) Databases  
 
The FDEP has compiled several databases that are useful in identifying potential sources of 
hazardous material or petroleum product contamination.  The FDEP databases reviewed for this 
study and their common abbreviations are provided in Appendix G.  
 
6.2  United States Environmental Protection Agency (USEPA) Databases  
 
The federal government has compiled several databases that are useful in identifying potential 
sources of hazardous material or petroleum product contamination.  The federal databases 
reviewed for this study and their common abbreviations are provided in Appendix H. 
 
6.3  FDEP OCULUS Document Management System, Map Direct Website, and Nexus Portal  
 
The FDEP uses the OCULUS Document Management System, Map Direct Website, and Nexus 
Portal to provide public record information for petroleum or hazardous material releases to the 
environment, generators of hazardous waste, and solid waste facilities.  Information contained 
in this data management system includes the status of active and abandoned storage tanks, 
tank inspection reports, tank closure reports, environmental assessment reports, remedial 
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action reports, hazardous waste generator compliance details, and solid waste facility 
compliance details. 
 
GEC reviewed the OCULUS Document Management System, Map Direct Website, and Nexus 
Portal within the search distances provided in Section 3.0.  The results of our review have been 
incorporated in our Potential Contamination Site Descriptions in Table 1.  The FDEP OCULUS, 
Map Direct and Nexus Portal Information can be found in Appendix I. 
 
6.4  EDB Delineated Areas  
 
The Florida Legislature had the FDEP implement the Delineated Areas Program in 1988 under 
Chapter 62-524, FAC.  The purpose of the program was to protect public health and 
groundwater resources by regulating potable water well construction and testing standards for 
areas of known groundwater contamination.  During the period 1962 to 1980, the Florida 
Department of Agriculture and Consumer Services (FDACS) conducted widespread applications 
of ethylene dibromide (EDB), an agricultural pesticide, to control nematodes in citrus groves.  In 
1983, the FDEP began testing groundwater in potable wells throughout Florida due to the 
discovery of EDB in wells in other states.  The delineated areas of EDB groundwater 
contamination are shown on the FDEP Map Direct website.  The potable wells, agricultural or 
residential, with confirmed impacts were shown on the website with a 1,000-foot buffer zone in 
an attempt to project future migration of contaminants.  However, this does not mean that 
there is not EDB contamination outside of that 1,000-foot zone.   
 
After reviewing these EDB-delineated areas on the FDEP Map Direct website, in the vicinity of 
the study area, GEC found that no EDB-delineation areas appear within the study area. 
 
6.5  Agricultural Land Use  
 
Historical citrus groves were along the study area from 1943 to 2019.  These properties were 
adjacent to Malabar Road and were redeveloped for residential and commercial usage on the 
eastern portion of the alignment and are currently vacant land on the western portion.  
Agricultural land use and the effects it can have on a redevelopment project is discussed as Site 
No. 22 in Table 1. 
 
Two cattle pens and one agricultural barn were identified during the historical aerial 
photograph review.  No cattle dipping vats were observed in the vicinity of the cattle pens and 
barn. Based on the available information and the historical aerial review, the cattle pens and 
barn are considered a contamination risk to the proposed roadway widening and are discussed 
as Site Nos. 1 through 3 in Table 1.  
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GEC did not identify any additional row crops, cattle grazing, additional cattle pens, farm/ranch 
buildings, irrigation wells, or water towers in the study area during the site reconnaissance. 
 
6.6  Railroad Corridors  
 
There are no railroad corridors within the study area.  
 
6.7  Cattle Dip Vats  
 
Cattle dip vats were a response to cattle tick fever in the 1890s.  The USDA initiated the cattle 
dip vat program in 1906 and approximately 3,200 cattle dip vats had been constructed by 1940.   
 
Cattle dip vats were used until the 1960s and many vats have not been located or documented. 
Cattle dip vats were used to apply pesticides to cattle and other livestock, kill ticks, and thereby 
eliminate tick-borne diseases.  The vats were typically constructed of concrete.  They consisted 
of four sections; the entrance slide, dipping vat, exit stairs and drip pad.  Cattle were funneled 
into a chute leading to the entrance slide, then slid down into the pesticide-filled vat, swam or 
walked across the vat and up the exit stairs to the drip pad.  The vats were roughly four feet 
wide, seven feet deep, and 40 feet long as shown on the following diagram.  
 

Due to the relatively small size of the vat and 
the narrow profile, it is difficult to identify a 
cattle dip vat from aerial photographs, or in a 
wooded area.  Cattle dip vats are typically 
identified when the land owner reveals the 
location, when they are located near historical 
cattle pens and chutes, and by happening 
upon them.  To add to the difficulty in 
identifying historical cattle dip vats, many 

landowners removed the vats when the program was closed.  They either dug up the vat or 
broke up the concrete and covered it with soil.   
 
Two cattle pens and one agricultural barn were identified during the historical aerial 
photograph review.  No cattle dipping vats were observed in the vicinity of the cattle pens and 
barn. Based on the available information and the historical aerial review, the cattle pens and 
barn are considered a contamination risk to the proposed roadway widening and are discussed 
as Site Nos. 1 through 3 in Table 1.  
 
No cattle dip vats were identified within the study area through public record and database 
review, historical aerial photograph review, or site reconnaissance.  Based on available 
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information, we found no evidence that cattle dip vats within the study area contribute to 
contamination risk for this project. 
 
7.0  INTERVIEWS  
 
On February 2, 2021, GEC interviewed Mr. Shane Gibbs Government Operations Consultant 
Office of Emergency Response regarding the petroleum spill (discussed as Site No. 15 in 
Table 1) at the intersection of Malabar Road and Minton Road.  Mr. Gibbs provided 
documentation on the incident and stated that due to the age of the incident, that was the only 
available information.  Mr. Gibbs indicated this incident is closed.   
 
On February 9, 2021, GEC contacted the Waste Operations at the Florida Department of 
Environmental Protection regarding any history of contamination concerns within the study 
area.  As of the date of this report, GEC has not received a response. 
 
On February 9, 2021, GEC interviewed Ms. Maryann Civil, P.G. with the Small Quantity 
Generator Hazardous Waste Program with Brevard County Natural Resources Management, 
concerning any hazardous waste concerns within the study area. Ms. Civil forwarded our 
request to Ms. Sandra SanzGarcia.  GEC provided more information to Ms. SanzGarcia regarding 
the study area and received a response from Mr. Jeffery Grantham stating that he did not 
identify any hazardous waste contamination concerns or any related potential conditions of 
environmental concerns within the study area. 
 
On February 9, 2021, GEC interviewed Mr. Doug Divers, Local Program Manager with Brevard 
County Natural Resources Management, concerning any contamination concerns within the 
study area.  Mr. Divers forwarded our information request to Mr. Jeffrey Grantham, 
Environmental Specialist 1. Mr. Grantham responded indicating he did not identify any 
hazardous waste contamination concerns or any related potential conditions of environmental 
concerns within the study area.  
 
On May 23, 2023, GEC contacted Mr. Doug Divers, Program Manager of the Brevard County 
Natural Resources Management Department, regarding possible cattle dip vats in the vicinity of 
Pond C-7 Alt. 3. Mr. Divers stated his office no longer had records of cattle dip vats.   
 
No additional interviews were performed in the preparation of this assessment.  The interview 
documentation is included in Appendix J. 
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8.0  SITE RECONNAISSANCE  
 
GEC representatives performed a reconnaissance of the study area on February 4, 2021. The 
purpose of the reconnaissance was to document existing conditions and evaluate whether 
current land uses could result in hazardous material or petroleum product contamination of 
environmental media. 
 
A reconnaissance was performed for Pond C-7 Alt 3. on June 6, 2023, to whether current land 
uses could result in hazardous material or petroleum product contamination of environmental 
media. 
 
The properties within the project study area were visually inspected for evidence of 
contamination such as stressed vegetation, underground tank vent and fill pipes, dumping, 
accumulated areas of debris, evidence of buried materials, and ground staining.   
Details of the site reconnaissance and photographs obtained are incorporated in the Potential 
Contamination Site Descriptions in Table 1.  
 
9.0  CONCLUSIONS AND RECOMMENDATIONS  
 
This CSER has identified the 21 sites that, in GEC’s opinion, have some risk of contamination 
impacts to this project.  The site locations are shown on Figures 4A and 4B.  Table 1 
summarizes the findings for each rated site.  
 
9.1  Potential Contamination Sites  
 

Low Risk Sites (12) 
 

Site 
Number Site Name Site Address Risk 

Potential 
4 Biarritz Disaster Debris Management Site 1224 - 1228 Biarritz Street Low 
5 City of Palm Bay - Public Works 1050 Malabar Road Low 
8 O'Reilly Auto Parts 235 Malabar Road Low 
9 Autozone 260 Malabar Road Low 

10 Coastal Biosystem 270 Malabar Road Low 
11 Sun Clean Dry Cleaners 190 Malabar Road #123 Low 
12 Winn-Dixie Store #2230 190 Malabar Road Low 
13 Bennett Auto Supply 142 Malabar Road Low 
15 SPILLS Site Malabar Road & Minton Road Low 
18 Lubrication Specialist Inc. 6369 Minton Road Low 
19 Construction Yard 120 Malabar Road Low 
20 Palm Bay City Hall 120 Malabar Road Low 
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Medium Risk Sites (9) 
 

Site 
Number Site Name Site Address Risk 

Potential 
1 Cattle Pen Malabar Road Medium 
2 Agricultural Barn 2200 Malabar Road Medium 
3 Cattle Pen Malabar Road Medium 
6 Circle K #2726513 900 Malabar Road Medium 
7 Malabar Cove 3 NW Malabar Road Medium 

14 Bob Youtzy Landclearing 201 Malabar Road Medium 
16 7-Eleven Food Store #32756 6405 Minton Road Medium 
17 Cumberland Farms 105 Malabar Road / 6375 Minton Road Medium 
21 Historical Citrus N/A Medium 

 
Pond Sites (15) 

 

Pond Name Location Risk Potential 
Relevant 

Site Number 
C-7 Alt. 1 Station 63+50 – 66+17 Right Medium 21 

FPCA Station 84+00 – 85+65 Right Medium 2, 21 
C-7 Alt. 2 Station 85+65 – 88+60 Right Medium 2, 21 
C-7 Alt. 3 Station 53+80 – 55+53 Right Low N/A 

C-7 Alt. 3 FPCA Station 53+80 – 55+53 Right Low N/A 
C-8 & C-9 Combined Alt. 2 Station 90+00 – 92+60 Right Low N/A 
C-8 & C-9 Combined Alt. 1 Station 102+00 – 104+40 Left Low N/A 

C-10 West Alt. 1 Station 135+00 – 136+80 Left Low N/A 
C-10 East Alt. 1 (Swale 1) Station 145+00 – 155+00 Right Low N/A 
C-10 East Alt. 1 (Swale 2) Station 155+70 – 166+20 Right Low N/A 
C-10 East Alt. 1 (Swale 3) 

C-10 West Alt. 2 (Option 1) 
Station 169+15 – 175+45 Right Low N/A 

C-10 East Alt. 2 
C-10 West Alt. 2 (Option 2 – Expand Pond) 

Station 175+45 – 179+00 Left Medium 21 

C-20 Supplemental Swale 
Station 198+45 – 201+00 Right 
Station 204+40 – 208+70 Right 

Low N/A 

C-20 Alt. 1 Station 229+00 – 231+85 Right Medium 21 
C-20 Alt. 2 Station 240+35 – 244+25 Right Medium 7, 21 

 
9.2  Level II Impact to Construction (ICA) Recommendations   
 
Based on our current knowledge of the design plans, Level II ICAs may be required for the nine 
Medium Risk sites and six Medium Risk pond sites listed above to evaluate the presence of 
contamination.  
 
A Level II ICA was performed for Pond C-20 Alternative 1 and is attached as Appendix K.   
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9.3  CSER Update  
 
This CSER should be updated if right of way acquisition or construction will occur more than 
one year from the date of this report to determine if additional assessment is warranted due to 
significant changes in site conditions or project design. 
 
10.0  LIMITATIONS  
 
The findings, opinions, conclusions and recommendations presented herein are based in part 
on reasonably ascertainable information contained in the public record.  GEC does not warrant 
or guarantee the accuracy or completeness of this information.  Some of this public record 
information may be dated and not representative of conditions at the time of this report was 
prepared (January, February, November, and December 2021, and May and June 2023), or in 
the future.  Additional limitations are as follows: 
 

• Not discussed in this report are properties that have been historically undeveloped land, 
are associated with residential use and do not appear to pose a contamination risk, or 
are professional/commercial establishments that are not associated with hazardous 
materials or petroleum products. 
 

• This study also does not include surveys of wetlands, endangered species, asbestos 
containing materials, lead-based paints, or other potential hazardous building materials. 

 
11.0  USE OF THIS REPORT  
 
GEC has prepared this report for the exclusive use of our client, Kittelson & Associates, Inc. and 
the City of Palm Bay, and for application to our client’s project.  GEC will not be held 
responsible for any other party’s interpretation or use of this report’s data or recommendations 
without our written authorization. 
 
GEC has performed the services described in this report in a manner consistent with that level 
of care and skill ordinarily exercised by members of our profession currently practicing in 
Central Florida.  No other representation is made or implied in this document. 
 
The conclusions and recommendations should be disregarded if the final project design differs 
from the project description in this report.  If such changes are contemplated, GEC should be 
retained to review the new plans to assess the applicability of this report in light of proposed 
changes.
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Table 1 MALABAR ROAD PD&E STUDY 
Potential Contamination Site Summary   Kittelson & Associates, Inc. 
GEC Project No. 4511E Financial Management No: 437210-1-28-01 
 

Site No: 1 Risk Potential: MEDIUM 

Site Name Cattle Pen 

Site Address Malabar Road 
Site Location 400 Feet South of Malabar Road 

Distance/Direction Station: 62+00  Offset: 400’ Right 

Facility ID Nos: N/A 
Database 

Listings/Sources: Historical Aerial Photograph Review 

Historical Land Use Agricultural/Cattle Pen 

Current Land Use Agricultural/Cattle Pen 
Contaminants Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 

      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  This site was identified through the historical aerial photograph 

review. The cattle pen is visible from 1943 through 2004. The cattle pen is no longer 

visible from 2004 through 2014 due to vegetation growth. In 2020 the cattle pen is 

visible with the addition of a new fence on the north side of the cattle pen.  Cattle 

were historically treated with pesticides while contained in pens.  Residual pesticide 

impacts may exist on-site. 

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site appears to be an active cattle pen. The fencing and 

gates appear to have been maintained.   

CONCLUSIONS: Based on the agricultural use of this site, the potential for residual 

pesticide impacts, and its proximity to Malabar Road, this site has been assigned a 

Contamination Risk Rating (CRR) of Medium. 

 

 

 

Photo taken from 1953 historical aerial showing the cattle pen. 
 

                                                                           

                                                                           

Site No: 2 Risk Potential: MEDIUM 

Site Name Agricultural Barn 

Site Address 2200 Malabar Road 

Site Location 
Southwest quadrant of the Malabar Road  

and Allison Drive Intersection 
Distance/Direction Station: 85+50 Offset: 130’ Right 

Facility ID Nos: N/A 
Database 

Listings/Sources: Historical Aerial Photograph Review 

Historical Land Use Agricultural Use / Citrus Grove 

Current Land Use Vacant Land 
Contaminants Petroleum Products and Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS: This site was identified through the historical aerial photograph 

review. This site is visible dating back to 1943 and appears to be a residence and 

barn with an adjacent citrus grove. The barn was dismantled and pieces of the barn 

appear to be stored on site from 1994 through 2020. 

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently vacant land with overgrown vegetation. 

The barn appears to have been demolished due to weather or manually. Aluminum 

roofing materials and wooden planks are visible in piles along the northern portion 

of the site.  

CONCLUSIONS: Based on the agricultural use of this site, the location of Flood Plain 

Compensation Area (FPCA) and Pond C-7 Alt 2, and its proximity to Malabar Road, 

this site has been assigned a CRR of Medium. 

 

 

 

Photo taken from 1972 historical aerial showing agricultural barn. 
 

 

  



Table 1 MALABAR ROAD PD&E STUDY 
Potential Contamination Site Summary   Kittelson & Associates, Inc. 
GEC Project No. 4511E Financial Management No: 437210-1-28-01 
 

Site No: 3 Risk Potential: MEDIUM 

Site Name Cattle Pen 

Site Address Malabar Road 

Site Location 
Southwest quadrant of the Malabar Road  

and Allison Drive Intersection 
Distance/Direction Station: 98+80  Offset: 60’ Right 

Facility ID Nos: N/A 
Database 

Listings/Sources: Historical Aerial Photograph Review 

Historical Land Use Agricultural/Cattle Pen 

Current Land Use Vacant Land 
Contaminants Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS: This site was identified through the historical aerial photograph 

review and was visible only in 1943. From 1951 through 2020 the site is vacant land 

with light to heavy vegetation coverage.  Cattle were historically treated with 

pesticides while contained in pens.  Residual pesticide impacts may exist on-site. 

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site was difficult to see due to overgrown vegetation and 

dense woods. No evidence of a cattle pen was found on site. 

CONCLUSIONS: Based on the potential for residual pesticide impacts at this site, and 

its proximity to Malabar Road, this site has been assigned a CRR of Medium. 

 

 

 

Photo taken from 1943 historical aerial showing the cattle pen. 
 

                                                                           

                                                                           

Site No: 4 Risk Potential: LOW 

Site Name Biarritz Disaster Debris Management Site 

Site Address 1224 – 1228 Biarritz Street 
Site Location North of Malabar Road 

Distance/Direction Station: 170+00  Offset: 1000’ Left 

Facility ID Nos: 99910 
Database 

Listings/Sources: SWF/LF 

Historical Land Use Vacant Land 

Current Land Use Vacant Land – Under Construction 
Contaminants Petroleum Products and Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  In 2017, the site was pre-authorized as a disaster debris 

management site and in 2018 the registration was complete. There are no records 

indicating this site was utilized for disaster debris.  Historical aerial photographs 

show this site as having been raised with fill soil in about 2009.  The property is 

currently under construction for residential development.  

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site has been cleared and appears to be under 

construction.  

CONCLUSIONS:  Based on the lack of contamination records and its distance from 

the roadway widening project, this site has been assigned a CRR of Low.  

 

 

 
Photo taken from north of the site facing south. The area is under construction 

and currently contains concrete and PVC pipes.  
 

 



Table 1 MALABAR ROAD PD&E STUDY 
Potential Contamination Site Summary   Kittelson & Associates, Inc. 
GEC Project No. 4511E Financial Management No: 437210-1-28-01 
 

Site No: 5 Risk Potential: LOW 

Site Name City of Palm Bay – Public Works 

Site Address 1050 Malabar Road 

Site Location 
Southwest quadrant of the Malabar Road  

and Jupiter Boulevard Intersection 
Distance/Direction Station: 181+00  Offset: 400’ Right 

Facility ID Nos: FLD982077737, 1000440371, 8518277 
Database 

Listings/Sources: RCRA-VSQG, LUST, UST, AST, FINDS, TIER 2 

Historical Land Use Citrus Grove 

Current Land Use Public Works 
Contaminants Petroleum Products and Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

1 U 10,000 Leaded Gas 9/1984 9/1988 

1 U 10,000 Unleaded Gas 9/1984 9/1988 

2 U 10,000 Unleaded Gas 9/1988 1/2010 

1 U 10,000 Vehicular Diesel 11/1988 1/2010 

1 U 10,000 Vehicular Diesel 9/1984 9/1988 

1 A 275 New/Lube Oil 7/1988 1/2010 

2 U 15,000 Unleaded Gas 1/2010 In-Use 

1 U 15,000 Vehicular Diesel 1/2010 In-Use 

1 A 275 New/Lube Oil Unk. 9/1988 

1 A 275 New/Lube Oil 9/1988 In-Use 

2 A 550 New/Lube Oil Unk. In-Use 

1 A 550 Waste Oil Unk. Unk. 

1 U 1,000 Unleaded Gas Unk. Unk. 

2 U 2,000 Leaded Gas Unk. Unk. 

1 U 2,000 Unleaded Gas Unk. Unk. 

1 U 2,500 Leaded Gas Unk. Unk. 

1 A 2,500 Vehicular Diesel Unk. Unk. 

Discharge Date 
02/1994 & 

02/2010 
Cleanup Date: 01/2014 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  A discharge was reported for this site on February 9, 1994 due 

to a vapor detection of unleaded gasoline leaking from one of the tanks. The 

discharge was later reclassified as a vapor release and granted a “cleanup not 

required” status. A second discharge was reported on February 2, 2010 due to the 

discovery of contamination during tank removal activities. In August 2012, 

approximately 600-cubic yards of soil was excavated from the south and west sides 

of the underground storage tank area. Additionally, temporary dewatering was 

performed in the area via a well point system. In January 2014, groundwater 

sampling activities found no contamination detections exceeding cleanup target 

levels. An SRCO was issued for this site in August 2014. In addition, this site operates 

as a conditionally exempt small quantity generator. Based on the most recent tank 

inspection dated May 2018, the facility appears to be in compliance.  

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently the City of Palm Bay Public Works facility.  

CONCLUSIONS:  Based on the distance (the fueling tanks are > 400 feet south of 

Malabar Road) of the facility from the roadway widening activities, and the SRCO 

issued for the site in January 2014, the site has been issued a CRR of Low.  

 

 
 

Photo taken from north of the site facing south. The Public Works building and 

parking area are visible.  
 

 

  



Table 1 MALABAR ROAD PD&E STUDY 
Potential Contamination Site Summary   Kittelson & Associates, Inc. 
GEC Project No. 4511E Financial Management No: 437210-1-28-01 
 

Site No: 6 Risk Potential: MEDIUM 

Site Name 
Lil Champ Store #513 / Circle K #2726513 / 

Kangaroo Express Inc #6513 / Pantry Inc #6513 

Site Address 900 Malabar Road SW 

Site Location 
Southeast corner of the Malabar Road  

and Jupiter Boulevard Intersection 
Distance/Direction Station: 195+00  Offset: 75’ Right 

Facility ID Nos: 8732741, FLD984192237 

Database 
Listings/Sources: 

LUST, UST, NPDES, RCRA-VSQG, EDR Hist Auto, City 
Directories 

Historical Land Use Gas Station 

Current Land Use Gas Station 
Contaminants Petroleum Products 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

1 U 6,000 Unleaded Gas May-87 6/2010 

2 U 10,000 Unleaded Gas May-87 6/2010 

1 U 6,000 Vehicular Diesel May-87 6/2010 

2 U 16,000 Unleaded Gas Jun-10 2/2020 

1 U 20,000 Vehicular Diesel Feb-20 In-Use 

2 U 20,000 Unleaded Gas Feb-20 In-Use 

Discharge Date 
04/1993 & 

02/2005 
Cleanup Date: 9/2002 & 9/2011 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  While the 16,000-gallon tanks are listed as being in use at the 

site, an Underground Storage Tank Closure Assessment Report dated November 12, 

2019 shows the tanks were removed in October 2019. Assessment conducted at the 

time of the tank removal did not find any excessively contaminated soil or 

groundwater.  Two historical discharges were reported on-site.  The first discharge 

occurred in April 1993 and was reported in response to vapor detection. The 

discharge was granted No Further Action status in September 2002. The second 

discharge was reported in February 2005 in response to the discovery of damaged 

tank equipment. After the removal of contaminated soil from the site, the discharge 

was granted an SRCO in September 2011. 

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently a Circle K gas station.  

CONCLUSIONS:  Based on the site’s proximity to Malabar Road, the projects 

roadway widening and re-alignment, and the gas station nature of the property, this 

site has been assigned a CRR of Medium. 
 

 
Photo taken from north of the site facing south. The Circle K gas station is 

visible.  
 

                                                                           

                                  

  



Table 1 MALABAR ROAD PD&E STUDY 
Potential Contamination Site Summary   Kittelson & Associates, Inc. 
GEC Project No. 4511E Financial Management No: 437210-1-28-01 
 

Site No: 7 Risk Potential: MEDIUM 

Site Name Malabar Cove 

Site Address NW Malabar Road 

Site Location 
Southeast quadrant of the Malabar Road  

and Sutherland Drive intersection 
Distance/Direction Station: 242+00  Offset: 300’ Right 

Facility ID Nos: Cleanup Site, FAC 
Database 

Listings/Sources: COM_383098 

Historical Land Use Citrus Grove 

Current Land Use Landscape Storage 
Contaminants Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO YES 

 

PUBLIC RECORDS:  This site is the location of an arsenic groundwater contamination 

plume originating from this property due to its former agricultural use. Site 

assessment activities conducted in October 2019 documented an arsenic 

groundwater contamination plume. A letter from FDEP dated April 3, 2020 indicated 

cleanup was not required.  

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is vacant land and is currently being used by a 

landscaping company for storage. 

CONCLUSIONS:  Based on the footprint of the C-20 Alternative 2 pond, and the 

known arsenic plume, this site has been assigned a CRR of Medium.  

 

 

 
Photo taken from north of the site facing south. Large unplanted palm trees are 

visible across the vacant site.  
 

                  

                                                          

Site No: 8 Risk Potential: LOW 

Site Name O’Reilly Auto Parts 

Site Address 235 Malabar Road 
Site Location North of Malabar Road 

Distance/Direction Station: 260+00  Offset: 125’ Left 

Facility ID Nos: 1018111595, 1017815670 
Database 

Listings/Sources: ECHO, FINDS, Site Reconnaissance  

Historical Land Use Citrus Grove 

Current Land Use Auto Parts Store 
Contaminants Petroleum Products and Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  This site was identified through our site reconnaissance. This 

location is not listed within any of the reviewed regulatory databases and does not 

have a public record or any record of storage tanks. 

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently an O’Reilly Auto Parts.  

CONCLUSIONS:  Based on the lack of documented contamination impacts, and no 

observable signs of contamination during the site reconnaissance, this site has been 

assigned a CRR of Low. 

 

 

 
Photo taken from west of the site facing east. The O’Reilly Auto Parts store is 

visible. 
 

 



Table 1 MALABAR ROAD PD&E STUDY 
Potential Contamination Site Summary   Kittelson & Associates, Inc. 
GEC Project No. 4511E Financial Management No: 437210-1-28-01 
 

Site No: 9 Risk Potential: LOW 

Site Name AutoZone 

Site Address 260 Malabar Road 
Site Location South of Malabar Road 

Distance/Direction Station: 258+00  Offset: 130’ Right 

Facility ID Nos: N/A 
Database 

Listings/Sources: City Directories 

Historical Land Use Citrus Grove 

Current Land Use Auto Parts Store 
Contaminants Petroleum Products and Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  The city directories listed this site between 2000 and 2017 as an 

auto supply shop. This location is not listed within any of the reviewed regulatory 

databases and does not have a public record or any record of storage tanks. 

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently an Auto Zone auto parts store.  

CONCLUSIONS:  Based on the lack of documented contamination impacts, and no 

observable signs of contamination during the site reconnaissance, this site has been 

assigned a CRR of Low.  

 

 

 
Photo taken from north of the site facing south. The Auto Zone is visible. 

 

                                                                           

                                                                           

Site No: 10 Risk Potential: LOW 

Site Name Coastal Biosystem 

Site Address 270 Malabar Road 
Site Location South of Malabar Road 

Distance/Direction Station: 257+00 Offset: 450’ Right 

Facility ID Nos: FLR0000089342 
Database 

Listings/Sources: RCRA NonGen / NLR, FINDS, ECHO, City Directories 

Historical Land Use Citrus Grove 

Current Land Use Storage Facility 
Contaminants Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  The site was formerly registered as a conditionally exempt small 

quantity generator of hazardous waste. As of May 2011, the site was listed as closed 

and no longer generates hazardous waste. No record of registered tanks or 

documented contamination impacts was found in the public record. The city 

directories list this site from 2005 to 2017 as a storage facility.  

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site appears to be a storage facility. The site has an 

electric gate and we were unable to enter the site.  

CONCLUSIONS: Based on the closed hazardous waste status, the lack of 

documented contamination impacts, and the site’s location outside of the 

stormwater pond footprint, this site has been assigned a CRR of Low.   

 

 

 
Photo taken from north of the site facing south. Coastal Biosystem is visible.  

 

 



Table 1 MALABAR ROAD PD&E STUDY 
Potential Contamination Site Summary   Kittelson & Associates, Inc. 
GEC Project No. 4511E Financial Management No: 437210-1-28-01 
 

Site No: 11 Risk Potential: LOW 

Site Name Sun Clean Dry Cleaners 

Site Address 190 Malabar Road #123 
Site Location South of Malabar Road 

Distance/Direction Station: 263+80  Offset: 140’ Right 

Facility ID Nos: 9502881 
Database 

Listings/Sources: EDR Hist Cleaner, City Directories 

Historical Land Use Citrus Grove 

Current Land Use Dry Cleaner 
Contaminants Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  The site is listed as a dry-cleaning facility from 1995 through 

2017. A tank facility registration number was issued and no record of any registered 

tanks or documented contamination impacts were found.  

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently a dry cleaners facility.  

CONCLUSIONS:  Based on the lack of documented contamination impacts, the site 

has been issued a CRR of Low. 

 

 

 
Photo taken from northeast of the site facing southwest. The Sun Clean Dry 

Cleaners is visible.  
 

                                                                           

                                                                           

Site No: 12 Risk Potential: LOW 

Site Name Winn-Dixie Store #2230 

Site Address 190 Malabar Road 
Site Location South of Malabar Road 

Distance/Direction Station: 263+70  Offset: 500’ Right 

Facility ID Nos: 
A100308139, 9809265, 1016447907,  

FLR000203208, S109332761 
Database 

Listings/Sources: AST, RCRA-VSQG, FINDS, ECHO, Financial Assurance 

Historical Land Use Citrus Grove 

Current Land Use  
Contaminants Petroleum Products and Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

1 A 2,600 
Emergency Generator 

Diesel 
06/2007 In-Use 

      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  The site has an aboveground tank for fueling an emergency 

generator. The site is also registered as a conditionally exempt small quantity 

generator. No record of discharges or contamination impacts were found. 

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently a Winn-Dixie grocery store.  

CONCLUSIONS:  Based on the lack of contamination impacts and its distance from 

the Malabar Road widening, the site has been issued a CRR of Low. 

 

 

 
Photo taken of the site while facing west. The Winn-Dixie Store is visible.  

 



Table 1 MALABAR ROAD PD&E STUDY 
Potential Contamination Site Summary   Kittelson & Associates, Inc. 
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Site No: 13 Risk Potential: LOW 

Site Name Bennett Auto Supply 

Site Address 142 Malabar Road 

Site Location 
Southwest quadrant of the Malabar Road 

and Minton Road Intersection 
Distance/Direction Station: 268+00  Offset: 125’ Right 

Facility ID Nos: N/A 
Database 

Listings/Sources: City Directories 

Historical Land Use Citrus Grove 

Current Land Use Loan Office 
Contaminants Petroleum Products and Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  The city directories listed this site between 2014 and 2017 as an 

auto supply shop. This location is not listed within any of the reviewed regulatory 

databases and does not have a public record or any record of storage tanks. 

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site was formerly an auto supply shop. It currently is an 

Amscot loan office. 

CONCLUSIONS:  Based on the lack of documented contamination impacts and the 

site being located outside of the footprint of a stormwater pond, this site has been 

assigned a CRR of Low.  

 

 

 
Photo taken from southeast of the site facing northwest. An Amscot is visible. 

 

                                                                           

                                                                           

Site No: 14 Risk Potential: MEDIUM 

Site Name Bob Youtzy Landclearing 

Site Address 201 Malabar Road / 6372 Minton Road 

Site Location 
Northwest quadrant of the Malabar Road  

and Minton Road Intersection 
Distance/Direction Station: 270+00  Offset: 100’ Left 

Facility ID Nos: 8736724 
Database 

Listings/Sources: AST, City Directories 

Historical Land Use Landscaping Facility 

Current Land Use Vacant Land 
Contaminants Petroleum Products 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

1 A 300 Vehicular Diesel Unk. Unk. 

1 A 300 Unleaded Gas Unk. Unk. 

1 A 1,000 Vehicular Diesel 09/1987 Unk. 

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  This site was formerly a landscaping company and is listed as Sod 

Service in the 2005 City Directories. The tanks were removed prior to 1991. No 

record of site assessment activities or documented contamination impacts were 

found. 

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The property has been cleared. Concrete slabs are visible 

along with de-energized power boxes.  

CONCLUSIONS:  Based on the unknown locations of the aboveground tanks and lack 

of contamination assessments, the site has been issued a CRR of Medium.  

 

 

 
Photo taken from east of the site facing west. The site appears to be vacant.  

 

 



Table 1 MALABAR ROAD PD&E STUDY 
Potential Contamination Site Summary   Kittelson & Associates, Inc. 
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Site No: 15 Risk Potential: LOW 

Site Name SPILLS Site 

Site Address Malabar Road and Minton Road Intersection 
Site Location Malabar Road and Minton Road Intersection 

Distance/Direction Station: 271+75  Offset: 30’ Left 

Facility ID Nos: S106803564, 24654 
Database 

Listings/Sources: SPILLS 

Historical Land Use Intersection 

Current Land Use Intersection 
Contaminants Petroleum Products 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  This site is listed by EDR as a spill incident.  

INTERVIEW INFORMATION:  GEC interviewed Mr. Shane Gibbs with the Office of 

Emergency Response concerning this petroleum spills incident. Mr. Gibbs provided 

documentation regarding the spill indicating that there was a vehicle accident with 

no petroleum discharge. In addition, due to the spill occurring on June 24, 2004, Mr. 

Gibbs indicated this incident is closed and no additional records are available.  

SITE OBSERVATIONS:  N/A 

CONCLUSIONS:  Based on the lack of documented contamination impacts and the 

documentation provided by Mr. Gibbs stating no petroleum was released during the 

incident, this site has been assigned a CRR of Low.  

 

 

 

Photo taken from a 2020 aerial photograph showing the intersection of Malabar 

Road and Minton Road.  
 

                                                                           

                                                                           

Site No: 16 Risk Potential: MEDIUM 

Site Name 7-Eleven Food Store #32756 

Site Address 6405 Minton Road 

Site Location 
Southeast corner of Malabar Road and Minton Road 

Intersection 
Distance/Direction Station: 272+50  Offset: 110’ Right 

Facility ID Nos: 9802043 
Database 

Listings/Sources: LUST, UST, CLEANUP SITES 

Historical Land Use Citrus Grove 

Current Land Use Gas Station 
Contaminants Petroleum Products 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

3 U 10,000 Unleaded Gas 09/1999 In-Use 

      

      

      

      

Discharge Date 09/2018 Cleanup Date: - 

 Soil Groundwater 

Documented/ 
Known Impacts: YES YES 

 

PUBLIC RECORDS:  A discharge was reported for this site in September 2018 after a 

hydrostatic failure of the containment at dispenser 9/10 was reported. Based on 

initial groundwater and soil testing, contamination was found in both. Monitoring 

wells were installed and soil samples were collected for further analysis. In June 

2019, contamination was found in both the soil samples and groundwater samples. 

Additional testing has been recommended.  

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently a 7-Eleven gas station.  

CONCLUSIONS: Based on the site’s proximity to Malabar Road, and the known soil 

and groundwater contamination at the property, this site has been assigned a CRR 

of Medium. 

 

 

 
Photo taken from southwest of the site facing northeast. The 7-Eleven gas 

station is visible. 
 

 



Table 1 MALABAR ROAD PD&E STUDY 
Potential Contamination Site Summary   Kittelson & Associates, Inc. 
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Site No: 17 Risk Potential: MEDIUM 

Site Name Cumberland Farms 

Site Address 105 Malabar Road / 6375 Minton Road 

Site Location 
Northeast corner of Malabar Road and Minton Road 

Intersection 
Distance/Direction Station: 272+85 Offset: 120’ Left 

Facility ID Nos: FLD984231456, 9045599 

Database 
Listings/Sources: 

EDR Hist Auto RGA LUST, RCRA-VSQG, FINDS, ECHO,  
HMIRS, UST, City Directories 

Historical Land Use Gas Station 

Current Land Use Gas Station 
Contaminants Petroleum Products and Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

1 U 6,000 Unleaded Gas 01/1990 3/2013 

2 U 10,000 Unleaded Gas 01/1990 3/2013 

1 U 20,000 Unleaded Gas 08/2017 In-Use 

1 U 20,000 Vehicular Diesel 08/2017 In-Use 

      

Discharge Date 
07/1993, 
02/1994 

Cleanup Date: 
02/1994, 04/2002, 

& 11/2016 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  A discharge was reported in July 1993 in response to a tanker 

truck spill. A second discharge was reported in February 1994. The second discharge 

was assigned a “no cleanup required” status. The site was issued a  Site 

Rehabilitation Completion Order (SRCO) in April 2002. A third discharge was 

reported in May 2006 based on the discovery of petroleum contamination in soil 

samples. The third discharge was deleted and the 2002 SRCO rescinded after the 

2006 discharge was determined to be a re-report of the 1993 discharge. The site 

was issued another SRCO in November 2016.  

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently a Cumberland Farms gas station.  

CONCLUSIONS: Based on the site’s proximity to Malabar Road and the gas station 

use of the property, this site has been assigned a CRR of Medium.  

 

 

 
Photo taken from southwest of the property facing northeast. The Cumberland 

Farms gas station is visible.  
 

                                                                           

                                                                           

Site No: 18 Risk Potential: LOW 

Site Name Lubrication Specialist Inc.  

Site Address 6369 Minton Road 

Site Location 
Northeast Quadrant of the Malabar Road and Minton Road 

Intersection 
Distance/Direction Station: 272+85  Offset: 425’ Left 

Facility ID Nos: 9602011 
Database 

Listings/Sources: AST, City Directories 

Historical Land Use Auto Service Center 

Current Land Use Auto Service Center 
Contaminants Petroleum Products 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

1 A 950 Waste Oil 04/1995 In-Use 

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  The site is an active auto oil change facility. This site is listed in 

the city directories from 2000 to 2010. According to public records, the single tank 

has been removed and this site has no history of documented contamination 

impacts.  A 1997 inspection form indicated that the tank is inside the building and is 

not a regulated tank. 

INTERVIEW INFORMATION:  The site is currently an Oils & Lube Service Center.  

SITE OBSERVATIONS:  The site is an active auto service center.  

CONCLUSIONS:  Based on the lack of documented contamination impacts and the 

distance from Malabar Road to the site, this site has been assigned a CRR of Low.  

 

 

 
Photo taken from west of the property facing east. The Oil & Lube Center is 

visible. 
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Site No: 19 Risk Potential: LOW 

Site Name Construction Yard 

Site Address 120 Malabar Road 

Site Location 
Southeast corner of the Malabar Road  
and Aviation Avenue NE Intersection 

Distance/Direction 50 feet south of Malabar Road 

Facility ID Nos: N/A 
Database 

Listings/Sources: Historical Aerial Photograph Review 

Historical Land Use Construction Yard 

Current Land Use Grassy Area, Parking Lots, and Stormwater Pond 
Contaminants Petroleum Products 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  This site was identified through the historical aerial photograph 

review. This site appears in the 1972 and 1980 aerial photographs and appears to 

be a construction yard associated with the development of Minton Road. There 

appears to be tanks on site along with a fueling area in the southern half of the 

property.  This site was removed and developed with the Palm Bay City Hall and 

other public offices.  

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently a stormwater pond directly adjacent to 

the Palm Bay City Hall. 

CONCLUSIONS: Based on a lack of documented contamination impacts and the 

location of the site on the east side of the canal at Minton Road outside of the 

Malabar Road alignment construction area, this site has been assigned a CRR of Low.   

 

 

Photo taken from 1980 historical aerial showing the construction yard and 

apparent fueling area and tanks are circled in red. 
 

                                                                           

                                                                           

Site No: 20 Risk Potential: LOW 

Site Name Palm Bay City Hall 

Site Address 100 – 130 Malabar Road 

Site Location 
Southeast quadrant of the Malabar Road 

and Aviation Avenue NE Intersection 
Distance/Direction 450 feet south of Malabar Road 

Facility ID Nos: 9811537, 9046145, 8943858 
Database 

Listings/Sources: AST, FIND, ECHO, UST, SPILLS, Financial Assurance 

Historical Land Use City Hall, Fire Station, Police Station 

Current Land Use City Hall, Fire Station, Police Station 
Contaminants Petroleum Products 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

2 A 275 New/Lube Oil Unk. 04/1989 

1 A 550 New/Lube Oil Unk. 04/1989 

1 A 1,000 Emerg. Gen. Diesel 2007 In-Use 

1 A 2,000 Emerg. Gen. Diesel 2010 In-Use 

1 U 2,000 Emerg. Gen. Diesel 1990 Unk. 

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  The public records revealed a total of six historical and existing 

fuel tanks on-site at the city hall, fire station, and police station.  Two emergency 

generator fuel tanks exist, the remaining four tanks were removed.  No 

contamination impacts are documented at the former or current tank locations. The 

tanks are/were located outside the 500-foot study radius.    

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  The site is currently the Palm Bay City Hall.  

CONCLUSIONS: Based on the location of the site on the east side of the canal at 

Minton Road, outside of the Malabar Road construction area but inside the 500-

foot study area, and a lack of documented contamination impacts on-site, this site 

has been assigned a CRR of Low.   

 

 

 
Photo taken from northeast of the site facing southwest. The Palm Bay City Hall 

is visible.  
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Site No: 21 Risk Potential: MEDIUM 

Site Name Historical Citrus Groves 

Site Address Malabar Road 
Site Location North and south of the Malabar Road alignment 

Distance/Direction N/A 

Facility ID Nos: N/A 
Database 

Listings/Sources: Historical Aerial Photograph Review, Quadrangle Maps 

Historical Land Use Historical Citrus Groves 

Current Land Use Residential, Commercial, Vacant Land Uses 
Contaminants Hazardous Materials 

TANKS U/A 
Capacity 

(gal) Content Installed Removed 

N/A N/A N/A N/A N/A N/A 
      

      

      

      

Discharge Date N/A Cleanup Date: N/A 

 Soil Groundwater 

Documented/ 
Known Impacts: NO NO 

 

PUBLIC RECORDS:  Historical citrus groves are visible within the study area on the 

historical aerial photographs and the USGS Quadrangle Maps. 

 

Agricultural land and citrus groves typically have environmental concerns associated 

with them.  These concerns include pesticide/herbicide storage and usage, grove 

heating during cooler winter months (smudge pots and other grove heating 

equipment), tractor and equipment maintenance and fueling, underground and 

aboveground fuel storage tanks, irrigation pumps and maintenance, and asbestos 

irrigation lines. 

INTERVIEW INFORMATION:  N/A 

SITE OBSERVATIONS:  During the site reconnaissance, no citrus grove locations 

were visible within the study area. The locations of the historical citrus groves are 

currently vacant land or were developed with residential and commercial 

properties. 

CONCLUSIONS:  Based on the historical citrus groves being within the footprint of 

several proposed stormwater ponds, this site has been assigned a CRR of Medium.  

 

  

Photo taken from 1951 historical aerial. Historical Citrus is visible. 
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Aerial Photograph Review Summary

Malabar Road PD
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1 Cattle Pen Malabar Road 1943
The cattle pen is visible from 1943 through 2004. The pen is not visible in 2009 and 2014 due to dense tree coverage. In 2020 the pen becomes 

visible again and a new fence appears to have been constructed on the north side.

2 Agricultural Barn 2200 Malabar Road 1943
The barn is visible from 1943 through 1980. In 1986 the barn has been dismantled and from 1994 through 2020 pieces of the barn are stacked on 

the property.

3 Cattle Pen Malabar Road 1943 The cattle pen is only visible in 1943. From 1951 through 2020 the land is vacant with light to heavy vegetation coverage.

4 Biarritz DMS 1224 - 1226 Biarritz Street 2004
This site is vacant land from 1943 through 1986. From 1994 through 1999 the site is a utility easement. In 2004 the site appears to contain debris 

with areas of clearing and soil fill visible in 2009. The site returns to a vacant utility easement in 2014 with no significant changes through 2020. 

5 Palm Bay City Public Works 1050 Malabar Road 1994

The property is used for agricultural purposes from 1943 through 1951. In 1972 the site becomes vacant land through 1986. In 1994 the site is 

under construction with structures visible on the northwest corner of the site and cleared land to the south. The Public Works center is visible 

from 1999 through 2020 with soil storage mounds also observed on the southern portion of the site from 2004 through 2020. 

6 Circle K #2726513 900 Malabar Road SW 1994
The site is vacant land from 1943 through 1986. From 1994 through 2014 a gas station is visible. The gas station was replaced with a larger gas 

station with a different footprint in 2020.

7 Malabar Cove 3 NW Malabar Road 1943

The property is a citrus grove from 1943 through 1951, vacant land in 1972 and used for agricultural purposes in 1980. In 1986 the site is vacant 

land with truck storage on the northern portion adjacent to Malabar Road. The trucks are no longer visible in 1994 and the site is vacant land 

from 1994 through 2020.

8 O'Reilly Auto Parts 235 Malabar Road 2020
From 1943 through 1994 the property is historical citrus groves. The site is then vacant land from 1999 through 2014 with the auto parts store 

visible in 2020.

9 AutoZone 260 Malabar Road 1999
The property is citrus groves from 1943 through 1980 with a residential structure with associated parking lot in 1986 and 1994. The auto supply 

store is visible from 1999 through 2020. 

10 Coastal Biosystem 270 Malabar Road SW 2004
The site is historical citrus groves from 1943 through 1986. In 1994 and 1999 the site appears to be vacant land.  A large storage facility is visible 

from 2004 through 2020. 

11 Sun Clean Dry Cleaners 190 Malabar Road #123 1994
Prior to 1994 the site was historical citrus groves and vacant land in the 1943 through 1986 aerial photographs. The shopping plaza is visible in 

1994 with no significant changes through 2020.

12 Winn-Dixie Store #2230 190 Malabar Road SW 1994
Prior to 1994 the site was historical citrus groves and vacant land in the 1943 through 1986 aerial photographs. The shopping plaza is visible in 

1994 with no significant changes through 2020.

13 Bennett Auto Supply 142 Malabar Road 1999
The auto supply shop is first visible in 1999. Prior to that, the site is historical citrus groves from 1943 through 1980 and vacant land from 1986 

through 1994. From 1994 through 2020 no significant changes are observed.

14 Bob Youtzy Landclearing 201 Malabar Road NW 1943
The site is historical citrus groves in 1943. Multiple structures are visible on-site between 1951 and 2014. In 2020 the site appears to be vacant 

land with a few concrete pads on the east side of the property.

15 Spill Site
Malabar Road and Minton Road 

Intersection
1994 The intersection appears on Malabar Road dating back to 1951. In 1994, Minton Road extends south of Malabar Road. 

16 7-Eleven Food Store #32756 6405 Minton Road 2004
Prior to 1986, the site is historical citrus groves with a single structure visible from 1986 through 1999. The gas station is first seen in 2004 and 

was reconstructed with a different footprint in 2009. From 2009 through 2020 no significant changes are observed.

17 Cumberland Farms 105 Malabar Road NE 1994

Prior to 1994, the site is historical citrus groves from 1943 through 1980 and vacant land in 1986. A gas station is visible from 1994 through 2009, 

with the station under construction in 2014 where the fuel canopy has been removed. The gas station has been reconstructed with a different 

footprint in 2020. 

18 Lubrication Specialist Inc 6369 Minton Road NW 1999
The site is historical citrus groves from 1943 through 1980 and vacant land from 1986 through 1994. The oil change facility is visible in 1999 with 

no significant changes through 2020. 

Comments
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Comments

Year First 

Observed in 

Aerial 

Photographs

Site 

No. Site Name Site Address

19 Construction Yard 120 Malabar Road 1972

The site is vacant land from 1943 through 1972, when construction activities are visible. In 1980 a construction yard is visible with a fueling area 

and tanks. This construction yard appears to be for the construction of Minton Road and is visible from 1980 through 1986. The site is vacant land 

and a parking area in 1994 and 1999, and includes a stormwater pond from 2004 through 2020. This site is part of the Palm Bay City Hall 

property.

20 Palm Bay City Hall 120 Malabar Road 1994 The site is vacant land from 1943 through 1986.  City Hall appears in 1994 with no significant changes through 2020.

21 Historical Citrus Groves N/A 1943
Citrus groves are visible within the study area dating back to 1943.  Beginning in 1972, citrus groves are on the decline with a significant decrease 

in 1994. Citrus groves are not visible from 2014 through 2020.
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February 25, 2021 
Revised June 14, 2023 
Revised June 26, 2023 
 
Kittelson & Associates, Inc. 
225 East Robinson Street, Suite 355 
Orlando, Florida 32801 
 
Attention: Mr. John R. Freeman, Jr., P.E., PTOE, RSP 
 Senior Principal 
  
Subject: Report of Preliminary Geotechnical Engineering Exploration 
 MALABAR ROAD PD&E STUDY  
 From St. Johns Heritage Parkway to Minton Road 
 Palm Bay, Brevard County, Florida 
 Kittelson & Associates, Inc. Project No. 23773 
 FIN No. 437210-1-28-01 
 RFQ No. 23-0-2019/SB 
 GEC Project No. 4511G 
 
Dear Mr. Freeman: 
  
Geotechnical and Environmental Consultants, Inc. (GEC) is pleased to provide this Report of 
Preliminary Geotechnical Engineering Exploration for the above-referenced project.  The purpose 
of this investigation was to evaluate soil and groundwater conditions at the potential stormwater 
management locations and to use the information obtained to guide planning and selection of 
stormwater facilities for the upcoming widening of this section of Malabar Road.  This report 
describes our exploration procedures, exhibits the data obtained and presents our findings.  
 
A full geotechnical exploration and evaluation will be necessary to support roadway and 
stormwater management design.  In particular, auger borings will be required in the proposed 
roadway widening areas in addition to the selected stormwater pond locations for use in 
developing pavement and stormwater management design and construction.  
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GEC appreciates the opportunity to work with Kittelson & Associates, Inc. and the City of Palm Bay 
on this project.  Should there be any questions regarding the contents of this report, or if we may 
be of further assistance, please do not hesitate to contact us. 
 
Sincerely, 
 
GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS, INC. 
919 Lake Baldwin Lane 
Orlando, Florida 32814 
 

 
 
 
 
 

Alexis E. Perry, E.I. Rachel F. André, P.E. 
Engineer Intern President 
 Florida License No. 62418 
 
This Report has been digitally signed and sealed by Rachel F. André, P.E. on the date adjacent to the seal.  Printed copies of this document are 
not considered signed and sealed and the signature must be verified on any electronic copies. 
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1.0  SITE AND PROJECT DESCRIPTION    
 
The proposed widening of Malabar Road extends from St. Johns Heritage Parkway to Minton Road, 
approximately 4 miles, in Palm Bay, Brevard County, Florida. The vicinity includes commercial 
businesses, residential properties, agricultural land and vacant land.  The project corridor is shown 
on excerpts of the U.S. Geological Survey (USGS) Melbourne West and Fellsmere NW, Florida 
Quadrangle maps on Figure 1. 
 
This report includes preliminary soil and groundwater data for the potential stormwater pond and 
swale locations. It also describes our exploration procedures, exhibits the data obtained and 
presents preliminary groundwater level information at these locations. 
 
2.0  REVIEW OF AVAILABLE DATA  
 
To obtain general information on soil and groundwater conditions at the pond sites, GEC reviewed 
available data including the USGS Quadrangle Map, the Natural Resources Conservation Service 
(NRCS) Soil Survey of Brevard County and other published sources.  A summary of this information 
is presented in the following report sections. 
 
2.1  USGS Quadrangle Map  
 
Based on our review of the USGS Melbourne West and Fellsmere NW, Florida Quadrangle map 
(dated 1988 and 1970, respectively), ground surface elevations at the potential pond locations 
range from +20 to +27 feet NGVD from east to west.  Flowing wells are shown at the western 
terminus (St. Johns Heritage Parkway) of the roadway section. 
 
The potential pond locations are depicted on the U.S. Geological Survey (USGS) Melbourne West 
and Fellsmere NW Florida Quadrangle maps (Figure 1) in the Appendix. 
 
2.2  NRCS Soil Survey  
 
The Natural Resources Conservation Service (NRCS) Soil Survey of Brevard County was reviewed to 
obtain near-surface soils information in the vicinity of the locations of interest.  According to the 
NRCS map, the soil types  are summarized below.  The NRCS Soil Survey map of the project area is 
shown on Figure 1 in the Appendix.   
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Table 1 
Brevard County NRCS Soil Survey Classifications 

 

Soil 
Unit 
No. Soil Name 

Depth 
(inches) Soil Description 

AASHTO 
Classification 

Symbol 

Depth to 
Seasonal 

High 
Groundwater 

(feet) 
Hydrologic 

Group 

17 
EauGallie sand, 0 to 2 
percent slopes 

0 – 22 
22 – 58 
58 – 80  

Sand 
Sand, fine sand 
Sandy loam, fine sandy loam 

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

0.5 – 1.5  A/D 

19 
Riviera sand, 0 to 2 
percent slopes 

0 – 28 
28 – 39 
39 – 55 

 
55 - 80 

Sand 
Sandy loam, sandy clay loam 
Sandy loam, fine sandy 
loam, sandy clay loam 
Sandy loam, sandy clay loam 

A-3, A-2-4 
A-2-4, A-4, A-6 
A-2-4, A-4, A-6 

 
A-4, A-6 

0.3 – 1.5 C/D 

31 

Malabar fine sand 

0 – 45 
45 – 54 

 
54 – 61  
61 – 65 

  

Sand 
Sandy clay loam, fine sandy 
loam, clay loam 
Sandy loam, sandy clay loam 
Sand, fine sand, loamy fine 
sand 

A-3 
A-2, A-6 

 
A-2, A-6 
A-2, A-3 

 

0.0 – 1.0 A/D 
Holopaw fine sand 

0 – 7 
7 – 45 

45 – 62 
 

62 – 71 
  

Sand 
Fine sand, sand 
Sandy loam, sandy clay loam, 
fine sandy loam 
Loamy sand, loamy fine sand, 
fine sand 

A-3 
A-3 
A-2 

 
A-2, A-3 

 

Pineda fine sand 

0 – 5 
5 – 35 

35 – 38 
38 – 60 

 
60 – 65 

  

Sand 
Sand, fine sand 
Loamy sand, sandy loam 
Sandy loam, sandy clay loam, 
fine sandy loam 
Loamy sand, sand, sandy 
loam 

A-3 
A-3 
A-2 
A-2 

 
A-2, A-3 

 

47 
Pineda sand, 0 to 2 
percent slopes 

0 – 35 
35 – 60 

 
60 – 80 

 

Sand 
Sandy clay loam, sandy loam 
 
Sandy loam, sand, loamy 
sand 

A-2-4, A-3 
A-4, A-6,  

A-2-4 
A-2-4 

 

0.3 – 1.5 C/D 

71 
Wabasso sand, 0 to 2 
percent slopes 

0 – 6 
6 – 25 

25 – 30  
30 – 58 
58 – 80  

Sand 
Sand 
Sand 
Sandy clay loam 
Loamy sand, sandy loam 

A-2-4, A-3 
A-3, A-2-4 
A-2-4, A-3 
A-7-6, A-6 

A-2-4, A-2-6 

0.5 – 1.5 C/D 

*Information from Web Soil Survey in June 2023 
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Information contained in the NRCS Soil Survey is very general and may be outdated.  It may not 
therefore be reflective of actual soil and groundwater conditions, particularly if recent 
development in the site vicinity has modified soil conditions or surface/subsurface drainage.  The 
NRCS seasonal high groundwater levels, summarized in Table 1, do not account for changes in 
groundwater due to development and are only relevant for the natural, undisturbed condition of 
the soils.  The soils and groundwater data collected as part of this study should be considered a 
more accurate representation of soil conditions at the project site. 
 
2.3  FDEP Potentiometric Map Data   
 
According to the Florida Department of Environmental Protection (FDEP) September 2019 Upper 
Floridan Aquifer Potentiometric Surface map, the potentiometric surface of the Floridan Aquifer is 
approximately +38 feet NGVD at the project location.  Since natural ground surface elevations in 
the study area are consistently below the potentiometric surface (see Section 2.1 which indicates a 
range between +20 and +27 ft NGVD), artesian flow conditions can be expected at locations where 
the confining layers are breached.  This is evidenced by the presence of flowing wells shown near 
the intersection with St Johns Heritage Parkway on the USGS Quadrangle Map in Figure 1. 
 
 
3.0  SUBSURFACE EXPLORATION  
 
In addition to consulting the sources of information previously discussed for regional and site-
specific soils data, GEC conducted a subsurface exploration to evaluate soil and groundwater 
conditions at the locations of interest. 
 
Subsurface conditions at each of the potential stormwater pond, floodplain compensation area and 
swale locations were evaluated by performing a manual auger boring at an approximate rate of one 
5-foot auger boring for every acre, for a total of thirty-six borings (AB-1 through AB-36). 
 
A subsequent subsurface investigation was conducted at pond C-7 Alternative 3 by performing 
three machine auger borings to depths of 40 feet and an additional manual auger boring to 5 feet 
in the adjacent floodplain compensation area.  
 
3.1  Boring Locations  
 
Boring and locations were established in the field using a sub-meter accuracy handheld Global 
Positioning Satellite (GPS) unit.  The approximate method used to locate them is sufficient to meet 
the intent of this study.  If greater accuracy is desired, a registered professional land surveyor 
should survey the locations.  Boring locations are shown on Figures 2A through 2H in the Appendix.  
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3.2  Machine Auger Borings  
 
Machine auger borings were performed in general accordance with ASTM Standard D1452.  
Machine auger borings were performed by hydraulically turning a continuous flight, solid-stem, 
auger into the ground in 5-foot increments until the desired boring termination depth was 
achieved.  The auger flights were retrieved in 5-foot increments, without further rotation of the 
auger, and the retrieved soil was examined by our technician prior to collection of representative 
samples.  Representative samples were collected for further visual examination and classification in 
the GEC laboratory. 
 
3.3  Manual Auger Borings  
 
A GEC engineering technician performed standard barrel manual auger borings in general 
accordance with ASTM D-1452, by manually turning a 3-inch diameter, 6-inch long sampler into the 
soil until it was full.  He then retrieved the sampler and visually examined and classified the soil. 
This procedure was repeated until the desired termination depth was achieved.  Representative 
samples were collected for further visual examination and classification in the GEC laboratory. 
 
3.4  Groundwater Measurement  
 
A GEC engineering technician measured the depth to groundwater in the boreholes where 
groundwater was encountered at the time of drilling and again after approximately 24 hours.  Once 
the 24-hour groundwater measurement was recorded, the boreholes were then backfilled with soil 
cuttings to prevailing ground surface.  Boring locations where groundwater was not encountered to 
the termination depth were backfilled on the same day. 
 
4.0  LABORATORY TESTING  
 
Selected soil samples retrieved from the borings were tested in accordance with Florida Standard 
Testing Methods (FM), and American Association of the State Highway Transportation Officials 
(AASHTO) testing methods.  Our laboratory testing program is summarized on the following table: 
 

Table 2 
Summary of Laboratory Testing Program 

 

Type of Test Test No. 
Percent Fines AASHTO - T88 

Atterberg Limits AASHTO - T89/90 
Organic Content FM 1 - T267 

Natural Moisture Content AASHTO - T265 
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The results of our laboratory testing are summarized on the Pond Soil Survey sheet (Figure 3) and 
Laboratory Test Results Table (Table 5) in the Appendix.  
 
5.0  DESCRIPTION OF SUBSURFACE CONDITIONS  
 
The results of our borings are presented on the Pond Soil Boring Results sheets (Figures 4A to 4B) 
in the Appendix.  The soils encountered at the auger boring locations were classified in accordance 
with the American Association of State Highway and Transportation Officials (AASHTO) Soil 
Classification System (A-3, A-2-4, etc.). Soils were described using the ASTM soil descriptions (e.g., 
sand with silt).  We based our classifications on visual examination and the limited laboratory 
testing performed. 
 
The boring logs indicate subsurface conditions only at the specific boring locations at the time of our 
field exploration. Subsurface conditions, including groundwater levels, at other locations of the 
project site may differ from conditions we encountered at the boring locations.  Moreover, 
conditions at the boring locations can change over time.  Groundwater levels fluctuate seasonally, 
and soil conditions can be altered by earthmoving operations. 
 
The depths and thicknesses of the subsurface strata indicated on the boring logs were interpolated 
between samples obtained at different depths in the borings.  The actual transition between soil 
layers may be different than indicated.  These stratification lines were used for our analytical 
purposes and actual earthwork quantities measured during construction should be expected to vary 
from quantities calculated based on the information in this report. 
 
5.1  Soil Stratigraphy  
 
The descriptions and stratum numbers used for the encountered soils are summarized as 
follows: 
 

Table 3 
Soil Stratigraphy 

  

Stratum 
No. 

Soil Description 
AASHTO 

Classification 

1 
Light gray to brown to light brown to gray fine sand to fine sand with 

silt, occasional trace organic material and trace to some roots 
A-3 

2 Gray to light gray silty fine sand, some cemented sand A-2-4 

3 
Light brown to brown to light gray to gray clayey fine sand to sandy 

clay, trace shell 
A-2-6, A-6 

4 Light gray to gray to brown silty fine sand, trace to some shell A-2-4 



 
GEC Project No. 4511G 6 Report of Preliminary Geotechnical Engineering Exploration 
FIN No. 437210-1-28-01  Malabar Road PD&E Study 

From St. Johns Heritage Parkway to Minton Road 

For detailed results of the auger borings, please refer to Figures 4A to 4B in the Appendix. 
 
5.2  Boring Results  
 
The borings (AB-1 to AB-36, PB-4) typically encountered fine sand to fine sand with silt (A-3) 
(Stratum 1) to depths typically ranging from 3 to 44 feet, underlain by silty fine sand to clayey fine 
sand (A-2-4, A-2-6) (Strata 2, 3 and 4) to depths ranging from 5 to 6 feet below the existing ground 
surface.  
 
The deeper borings performed in pond C-7 Alternative 3 (PB-1 to PB-3) encountered fine sand to 
fine sand with silt (A-3) (Stratum 1) to 2 to 3 feet, underlain by silty fine sand to clayey fine sand to 
sandy clay (A-2-4, A-2-6, A-6) to a maximum depth of 40 feet below the ground surface.  
 
The boring results are presented on Figures 4A to 4B in the Appendix. 
 
5.3  Groundwater Levels  
 
The groundwater levels at the boring locations were measured approximately 24 hours after the 
borings were performed.  Groundwater levels can vary seasonally and with changes in subsurface 
conditions between boring locations.  Alterations in surface and/or subsurface drainage brought 
about by site development can also affect groundwater levels.  Therefore, groundwater depths 
measured at different times or at different locations can be expected to vary from those measured 
by GEC during this investigation. 
 
For the purposes of this report, estimated seasonal high groundwater levels are defined as 
groundwater levels that are anticipated at the end of the wet season of a “normal rainfall” year 
under current site conditions.  We define a “normal rainfall” year as a year in which rainfall 
quantity and distribution were at or near historical rainfall averages. 
 
Measured groundwater depths and estimated seasonal high groundwater depths at the boring 
locations are summarized in the table below: 
 

Table 4 
Summary of Groundwater Levels 

 

Location 

Encountered 
Groundwater Depth 
Range in the Borings 

(feet) 

Estimated Seasonal High 
Groundwater Depth 
Range in the Borings 

(feet) 
C-7 Alternative 3 4.6 – 6.1 1.6 – 2.6 

FPCA 3.5 – 3.8 1.5 – 1.8 



 
GEC Project No. 4511G 7 Report of Preliminary Geotechnical Engineering Exploration 
FIN No. 437210-1-28-01  Malabar Road PD&E Study 

From St. Johns Heritage Parkway to Minton Road 

Location 

Encountered 
Groundwater Depth 
Range in the Borings 

(feet) 

Estimated Seasonal High 
Groundwater Depth 
Range in the Borings 

(feet) 
C-7 Alternative 2 4.1 – 4.7 2.1 – 2.7 

C-9 and C-9 Alternative 2 4.4 - GNE to 5 2.0 – 2.9 
C-8 and C-9 Alternative 1 GNE to 5 1.5 to 2.5 
C-10 West Alternative 1 GNE to 6 1.5 

C-10 East Alternative 1 and C-10 West 
Alternative 2 

4.0 – GNE to 5 2.0 – 3.2 

C-10 East Alternative 2 3.4 – GNE to 5 1.4 – 2.5 
C-20 Supplemental Swale 4.8 – GNE to 5 2.5 - 2.8 

C-20 Alternative 1 2.5 – 3.0 0.5 – 1.0 
C-20 Alternative 2 3.1 – 4.2 1.1 – 2.2 

                  *GNE – Groundwater not encountered 

 
The encountered and estimated seasonal high groundwater depths at the boring locations are 
presented adjacent to the boring logs on the Pond Soil Boring Results sheets (Figures 4A to 4B) in 
the Appendix.  If soil borings can be surveyed, updates to estimated seasonal high groundwater 
tables can be provided. 
 
5.4  Potential Perched Groundwater Conditions  
 
As mentioned above, the borings typically encountered fine sands (A-3) to approximately three to 
four feet of depth, underlain by silty/clayey sand to termination.  These silty/clayey sand layers can 
cause perching of groundwater for extended periods over these low-permeability soils (Strata 3 
and 4).  This will need to be further explored during the design phase, especially along the roadway, 
where shallow groundwater can lead to premature pavement deterioration. 
 
5.5 Preliminary Considerations   
 
As described in the report, clayey sands and sandy clays (A-2-6, A-6) were encountered at several 
boring locations.  These soils should help with pond sides slope and pipe trench stability.  However, 
some concerns to be taken into consideration during design include: 
 

• The clay soils have limitations for fill usage and pipe bedding; the clay soils will likely need 
to be over-excavated two feet below the pipe bottoms and replaced with “Select” sand 
soils. 

• Penetrating clay layers during construction should be avoided, as the Floridan Aquifer 
Potentiometric Level is around + 38 ft NGVD, and the ground surface elevations along the 
project range between approximately +20 and +27.  During construction, excavations 
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should not fully penetrate the Stratum 3 (clay soils) that extended to 40 feet in the Pond C-
7 Alternate 3 borings, or artesian conditions could occur.  

• The clay soils may also be encountered at other locations during the geotechnical 
investigation for final design, and these considerations will also apply. 

 
During final design, we anticipate that additional borings and further testing will be conducted in 
order to verify these findings and finalize design and construction recommendations.  
 
6.0  USE OF THIS REPORT  
 
GEC has prepared this report for the exclusive use of our client Kittelson & Associates, Inc. and the 
City of Palm Bay, and for specific application to this project.  GEC will not be held responsible for 
any other party’s interpretation or use of this report’s subsurface data or engineering analysis 
without our written authorization. 
 
The sole purpose of the borings performed was to obtain preliminary indications of subsurface 
conditions at potential stormwater management sites as part of a preliminary geotechnical 
exploration program in support of a PD&E study.  The preliminary conclusions of this report should 
be disregarded if the nature, design or location of the facilities is changed. GEC has evaluated the 
site for the potential presence of contaminated soil or groundwater and submitted the report 
under a separate cover. 
 
GEC has strived to provide the services described in this report in a manner consistent with that 
level of care and skill ordinarily exercised by members of our profession currently practicing in 
Central Florida.  No other representation is made or implied in this document. 
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ROAD NO. FINANCIAL PROJECT IDCOUNTY

DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION

NO.

SHEETSTATE OF FLORIDA

DEPARTMENT OF TRANSPORTATION

       POND SOIL SURVEY        

            

            

1 2 2 9 0 - -

NOTES

LIMITS (%)

ATTERBERG 

 TESTS

 NO. OF

 TESTS

 NO. OF

 INDEX

 PLASTIC

GROUP

AASHTO

CONTENT

MOISTURE

 TESTS

 NO. OF

DESCRIPTION TESTS

NO. OF

CORROSION TEST RESULTS

pH

 5. THE SYMBOL "-" REPRESENTS AN UNMEASURED PARAMETER.

MATERIALS  AND  RESEARCH

DEPARTMENT  OF  TRANSPORTATION

STATE  OF  FLORIDA
DATE OF SURVEY:

SURVEY MADE BY:

SUBMITTED BY: COUNTY:

ROAD NO.:

DISTRICT: 5

                              

                               

FIGURE 3

- - - -

GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS, INC.

FINANCIAL PROJECT ID:  

PROJECT NAME:   

APPROXIMATE BEGIN STA.: APPROXIMATE END STA.:

BREVARD

SOME SHELL 
LIGHT GRAY TO GRAY TO BROWN SILTY FINE SAND, TRACE TO 

TO SANDY CLAY, TRACE SHELL 
LIGHT BROWN TO BROWN TO LIGHT GRAY TO GRAY CLAYEY FINE SAND

GRAY TO LIGHT GRAY SILTY FINE SAND, SOME CEMENTED SAND

TRACE TO SOME ROOTS
FINE SAND WITH SILT, OCCASIONAL TRACE ORGANIC MATERIAL AND
LIGHT GRAY TO BROWN TO LIGHT BROWN TO GRAY FINE SAND TO

0 - - - -

0 - - - -

2 0 - 0 - 2 0 - -

3 0 - 6 6 6

A-2-4

A-6

A-2-6,
27-34 11-23

1.4-4.9 8-20

12-34

100

80-100

97-100

80-92

66-89

85-95

48-61

48-65

66-75

14-29

29-38

37-64

2-8

13-14

20-56

JANUARY 2021 AND MAY 2023

RACHEL F. ANDRE, P.E.

CROSS SECTION SOIL SURVEY FOR THE DESIGN OF PONDS

STATIONS REFERENCE:   ALTERNATIVE B CENTERLINE OF CONSTRUCTION

437210-1-28-01

 6. STRATA 1, 2, AND 4 SHALL BE TREATED AS SELECT (S) MATERIAL IN ACCORDANCE WITH FDOT INDEX 120-001.

 7. STRATA 2 AND 4 MAY RETAIN EXCESS MOISTURE AND MAY BE DIFFICULT TO DRY AND COMPACT.

 8. STRATUM 3 SHALL BE TREATED AS PLASTIC (P) MATERIAL IN ACCORDANCE WITH INDEX 120-001.

BREVARD

SR 514

RACHEL F. ANDRE, P.E.

P.E. LICENSE NUMBER 62418

GEOTECHNICAL AND ENVIRONMENTAL

CONSULTANTS, INC.

919 LAKE BALDWIN LANE

ORLANDO, FL 32814

TO MINTON ROAD

MALABAR ROAD PD&E STUDY FROM ST. JOHNS HERITAGE PARKWAY

37+00 274+62

 1. STRATA BOUNDARIES ARE APPROXIMATE AND REPRESENT SOIL STRATA AT EACH TEST HOLE LOCATION ONLY.  SUBSURFACE VARIATIONS BETWEEN BORINGS SHOULD BE ANTICIPATED AS INDICATED IN ARTICLE 2-4

   OF THE STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION.  FOR FURTHER DETAILS SEE ARTICLE 120-3. 

 4. SOIL ANALYSIS INCLUDES DATA FROM POTENTIAL POND AREAS ONLY.

 3. REMOVAL OF MUCK  AND PLASTIC MATERIAL SHALL BE ACCOMPLISHED IN ACCORDANCE WITH FDOT INDEX NO. 120-002 OF THE FDOT DESIGN STANDARDS UNLESS OTHERWISE SHOWN ON PLANS.  THE MATERIAL USED IN

   EMBANKMENT CONSTRUCTION SHALL BE IN ACCORDANCE WITH INDEX NO. 120-002 OF THE FDOT DESIGN STANDARDS.

 9. THE SYMBOL "NP" REPRESENTS NON-PLASTIC.

0 - - - -4 0 - 2 3 2 A-2-4NP-32 NP-1414-16 88-100 80-95 58-69 32-39 16-25

 2. WATER TABLE SHOWN AS      WHERE ENCOUNTERED AT TIME OF SURVEY. GROUNDWATER NOT ENCOUNTERED SHOWN AS "GNE". ESTIMATED SEASONAL HIGH SHOWN AS      .
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FIGURE 4A

BREVARD

BORING TERMINATED AT SPECIFIC DEPTH (FEET) INDICATED

STRATUM NUMBER

BORING LEGEND

ESTIMATED SEASONAL HIGH GROUNDWATER LEVEL (FEET)

ENCOUNTERED GROUNDWATER DEPTH (FEET) 24 HRS. AFTER DRILLING BORING
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OFFSET
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BORING NO.

5
BT AT 5' BT AT 5' BT AT 5' BT AT 5' BT AT 5'

BT AT 6'

BT AT 5' BT AT 5'

0

5

D
E

P
T

H
 (

F
E

E
T

)

DATE DRILLED

OFFSET

STATION

BORING NO.

BT AT 6'

BT AT 5' BT AT 5'

BT AT 6' BT AT 6' BT AT 6'

BT AT 5'

BT AT 6'

BT AT 5'BT AT 5' BT AT 5'

BT AT 6' BT AT 6'

5-23-23

447' RIGHT 

53+80

PB-1

1-18-21

160' RIGHT

84+94

AB-4

1-18-21

438' RIGHT

84+99

AB-5

1-18-21

277' RIGHT

86+58

AB-6

1-18-21

158' RIGHT

87+69

AB-7

1-18-21

457' RIGHT

87+69

AB-8

1-18-21

136' RIGHT

90+68

AB-9

1-18-21

307' RIGHT

91+96

AB-10

1-18-21

473' RIGHT

90+78

AB-11

FPCAC-7 ALTERNATIVE 3 C-7 ALTERNATIVE 2 C-8 AND C-9 ALTERNATIVE 2

1-19-21

959' LEFT

102+84

AB-12

1-19-21

1223' LEFT

103+72

AB-13

1-19-21

1466' LEFT

102+84

AB-14

1-19-21

1071' LEFT

136+08

AB-15

1-19-21

111' RIGHT

146+11

AB-16

1-19-21

102' RIGHT

149+96

AB-17

1-19-21

103' RIGHT

153+71

AB-18

1-19-21

119' RIGHT

157+61

AB-19

1-19-21

120' RIGHT

161+34

AB-20

1-19-21

124' RIGHT

165+14

AB-21

1-19-21

115' RIGHT

170+54

AB-22

1-19-21

119' RIGHT

173+42

AB-23

C-8 AND C-9 ALTERNATIVE 1 ALTERNATIVE 1

C-10 WEST

C-10 EAST ALTERNATIVE 1 AND C-10 WEST ALTERNATIVE 2

6.1

2.6

3.5

1.5

3.8

1.8

4.2

2.2

4.7

2.7

4.1

2.1

4.9

2.9

4.4

2.4

GNE

4.0

2.0

5.0

3.0

4.7

2.7

5.2

3.2

GNE

GNE GNE

GNE GNE GNE

GNE

GNE

3

3 3 3

3 3 3

1 1

3

1

3 3

1 1

3

1

3

1
1 1

3

1 1 1

3

1

1

3

1 11 11

3

1 1
1

1

2

BT AT 5'

2.7

0.7

2

1

GNE
GROUNDWATER NOT ENCOUNTERED DURING DRILLING OF BORING

POND NAME

POND NAME

RACHEL F. ANDRE, P.E.

P.E. LICENSE NUMBER 62418

GEOTECHNICAL AND ENVIRONMENTAL

CONSULTANTS, INC.

919 LAKE BALDWIN LANE

ORLANDO, FL 32814
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5-23-23

529' RIGHT

49+75
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4.6

1.6
1
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3
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BT AT 40'

5-23-23

620' RIGHT

55+53
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4.9

1.9
1

BT AT 40'

5-23-23

614' RIGHT

51+85

PB-3

4.7

1.7

1

BT AT 40'

6

3

1

4

3

4

3

3

4

3

4

3

4

3

NO.

STRATUM

1

CLASSIFICATION

AASHTO

A-3

2

3

A-2-4

A-2-6, A-6

LIGHT GRAY TO GRAY TO BROWN SILTY FINE SAND, TRACE TO SOME SHELL

TRACE SHELL

LIGHT BROWN TO BROWN TO LIGHT GRAY TO GRAY CLAYEY FINE SAND TO SANDY CLAY, 

GRAY TO LIGHT GRAY SILTY FINE SAND, SOME CEMENTED SAND

OCCASIONAL TRACE ORGANIC MATERIAL AND TRACE TO SOME ROOTS

LIGHT GRAY TO BROWN TO LIGHT BROWN TO GRAY FINE SAND TO FINE SAND WITH SILT, 

SOIL DESCRIPTION

4 A-2-4

2

2.0

1.5

2.5 2.5 2.5

1.5
2.0

3.0 3.0
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FIGURE 4B
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176+47

AB-24

1-19-21

1101' LEFT

177+89

AB-25

1-19-21

1219' LEFT

176+52

AB-26

1-19-21

124' RIGHT

199+70

AB-27

1-19-21

114' RIGHT

206+59

AB-28

1-20-21

628' RIGHT

229+70

AB-29

1-20-21

483' RIGHT

231+17

AB-30

1-20-21

310' RIGHT

229+70

AB-31

BT AT 5' BT AT 5' BT AT 5' BT AT 5'

1-20-21

169' RIGHT

231+05

AB-32

1-20-21

552' RIGHT

241+28

AB-33

1-20-21

447' RIGHT

243+30

AB-34

1-20-21

336' RIGHT

241+27

AB-35
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240' RIGHT
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POND NAME

RACHEL F. ANDRE, P.E.

P.E. LICENSE NUMBER 62418

GEOTECHNICAL AND ENVIRONMENTAL

CONSULTANTS, INC.

919 LAKE BALDWIN LANE

ORLANDO, FL 32814

0

5

DATE DRILLED

OFFSET

STATION

BORING NO.

BT AT 5' BT AT 5' BT AT 5'

1-18-21

143' RIGHT

64+45

AB-1

1-18-21

309' RIGHT

65+34

AB-2

1-18-21

473' RIGHT

64+40

AB-3

POND NO LONGER PROPOSED 

4.5

2.5

3.3

1.3

4.2

2.2

3 3 3

1 1 1

POND NAME

NO.

STRATUM

1

CLASSIFICATION

AASHTO

A-3

BORING TERMINATED AT SPECIFIC DEPTH (FEET) INDICATED

STRATUM NUMBER

BORING LEGEND

ESTIMATED SEASONAL HIGH GROUNDWATER LEVEL (FEET)

ENCOUNTERED GROUNDWATER DEPTH (FEET) 24 HRS. AFTER DRILLING BORING 2

3

A-2-4

A-2-6, A-6

LIGHT GRAY TO GRAY TO BROWN SILTY FINE SAND, TRACE TO SOME SHELL

TRACE SHELL

LIGHT BROWN TO BROWN TO LIGHT GRAY TO GRAY CLAYEY FINE SAND TO SANDY CLAY, 

GRAY TO LIGHT GRAY SILTY FINE SAND, SOME CEMENTED SAND

OCCASIONAL TRACE ORGANIC MATERIAL AND TRACE TO SOME ROOTS

LIGHT GRAY TO BROWN TO LIGHT BROWN TO GRAY FINE SAND TO FINE SAND WITH SILT, 

BT AT 5'

2.7

0.7

2

1

GNE
GROUNDWATER NOT ENCOUNTERED DURING DRILLING OF BORING

SOIL DESCRIPTION

2.5 2.5

4 A-2-4



 

 

SUMMARY OF LABORATORY TEST RESULTS 



Table 5
Summary of Laboratory Test Results

Malabar Road PD&E Study
From St. Johns Heritage Parkway to Minton Road

GEC Project No. 4511G
Page 1 of 1

Station Offset

1 102+84 1466' LT AB‐14 0 ‐ 5 100 87 50 14 2 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ A‐3 2

1 136+08 1071' LT AB‐15 2.5 ‐ 3 100 84 53 21 7 8 ‐‐‐ ‐‐‐ 1.4 A‐3 3

1 153+71 103' RT AB‐18 0 ‐ 3 100 81 49 18 3 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ A‐3 2

1 176+47 964' LT AB‐24 2.5 ‐ 3.5 100 82 53 24 8 20 ‐‐‐ ‐‐‐ 4.9 A‐3 
1 206+59 114' RT AB‐28 0 ‐ 2.5 100 80 48 21 2 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ A‐3 3

1 241+28 552' RT AB‐33 0 ‐ 2 100 85 56 29 5 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ A‐3 2

1 53+80 447' RT PB‐1 0 ‐ 2 100 92 61 22 4 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ A‐3
1 84+99 438' RT AB‐5 0 ‐ 4 100 92 60 23 3 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ A‐3 1

1 90+68 136' RT AB‐9 0 ‐ 3 100 88 54 19 2 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ A‐3 2

2 231+17 483' RT AB‐30 3.5 ‐ 5 100 89 65 38 13 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ A‐2‐4
2 55+53 620' RT PB‐2 15 ‐ 20 80 66 48 29 14 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ A‐2‐4 5

3 51+85 614' RT PB‐3 11 ‐ 13 97 85 74 64 56 29 34 23 ‐‐‐ A‐6 4

3 51+85 614' RT PB‐3 30 ‐ 35 100 87 63 48 34 27 27 11 ‐‐‐ A‐2‐6 4

3 53+80 447' RT PB‐1 25 ‐ 30 100 92 67 58 47 34 34 14 ‐‐‐ A‐6 4

3 55+53 620' RT PB‐2 8 ‐ 10 100 95 75 48 25 17 28 13 ‐‐‐ A‐2‐6
3 65+34 309' RT AB‐2 3.5 ‐ 5 100 94 72 41 22 14 30 16 ‐‐‐ A‐2‐6
3 90+78 473' RT AB‐11 4 ‐ 5 100 91 66 37 20 12 28 14 ‐‐‐ A‐2‐6
4 173+42 119' RT AB‐23 3.5 ‐ 6 100 84 58 32 16 14 NP NP ‐‐‐ A‐2‐4
4 49+75 529' RT PB‐4 2 ‐ 4 100 95 69 38 24 16 32 14 ‐‐‐ A‐2‐4
4 51+85 614' RT PB‐3 6 ‐ 8 88 80 60 39 25 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ A‐2‐4 4

1 ‐ Some Roots

2 ‐ Trace Roots

3 ‐ Trace Organic Material

4 ‐ Trace Shell
5 ‐ Some Cemented Sand

Stratum 
No.

Boring 
No.

Sample 
Depth 
(ft)

Moisture 
Content 
(%)

#10 
Sieve

#40 
Sieve

#60 
Sieve

#100 
Sieve

#200 
Sieve

Percent Passing by Weight
Liquid 
Limit

Plasticity 
Index

Organic 
Content 
(%)

AASHTO 
Class.

Atterberg Limits
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1 Encountered 

Groundwater 

Depth:             

2 Estimated 

Seasonal High 

Groundwater 

Depth: 

(feet) (feet)

AB‐1 5 1/18/2021 4.5 2.5

AB‐2 5 1/18/2021 3.3 1.3

AB‐3 5 1/18/2021 4.2 2.2

AB‐4 5 1/18/2021 3.5 1.5

AB‐5 5 1/18/2021 3.8 1.8

AB‐6 5 1/18/2021 4.2 2.2

AB‐7 5 1/18/2021 4.7 2.7

AB‐8 5 1/18/2021 4.1 2.1

AB‐9 6 1/18/2021 4.9 2.9

AB‐10 5 1/18/2021 GNE ‐‐‐

AB‐11 5 1/18/2021 4.4 2.4

AB‐12 6 1/19/2021 GNE ‐‐‐

AB‐13 5 1/19/2021 GNE ‐‐‐

AB‐14 5 1/19/2021 GNE ‐‐‐

C‐10 Alternative 1 AB‐15 6 1/19/2021 GNE ‐‐‐

AB‐16 6 1/19/2021 GNE ‐‐‐

AB‐17 6 1/19/2021 GNE ‐‐‐

AB‐18 5 1/19/2021 GNE ‐‐‐

AB‐19 6 1/19/2021 5.0 3.0

AB‐20 5 1/19/2021 4.0 2.0

AB‐21 5 1/19/2021 4.7 2.7

AB‐22 6 1/19/2021 GNE ‐‐‐

AB‐23 6 1/19/2021 5.2 3.2

AB‐24 6 1/19/2021 GNE ‐‐‐

AB‐25 5 1/19/2021 3.4 1.4

AB‐26 5 1/19/2021 3.6 1.6

AB‐27 5 1/19/2021 GNE ‐‐‐

AB‐28 5 1/19/2021 4.8 2.8

AB‐29 5 1/20/2021 2.7 0.7

AB‐30 5 1/20/2021 2.5 0.5

AB‐31 5 1/20/2021 2.5 0.5

AB‐32 5 1/20/2021 3.0 1.0

AB‐33 5 1/20/2021 3.1 1.1

AB‐34 5 1/20/2021 3.8 1.8

AB‐35 5 1/20/2021 4.0 2.0

AB‐36 5 1/20/2021 4.2 2.2

C‐7 Alternative 1

C‐7 Alternative 2

FPCA

C‐8 and C‐9 

Alternative 2

Pond Name:
Boring 

ID:
Date Drilled:

Depth 

Drilled: 

(feet)

1 ‐ GNE – Groundwater Not Ecountered

2 ‐ Seasonal high groundwater levels marked as “‐‐‐” could not be estimated at boring locations where the  

groundwater level was not encountered within the boring depth.

C‐10 East Alternative 

1 and C‐10 West 

Alternative 2

C‐20 Alternative 2

C‐20 Alternative 1

C‐20 Supplemental 

Swale

C‐10 East Alternative 

2

C-8 and C-9
Alt 1
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Project: Malabar Road – PD&E Study   Date: August 5th, 2020 

FPID: 437210-1-28-01  Time: 11:00 AM 

Description: From St. Johns Heritage Pkwy. To Minton Rd.  Location: Microsoft Teams (Virtual) 

Meeting Title: Alternative Pond Site Review    

 

MEETING ATTENDEES: 

 Frank Watanabe, City of Palm Bay  

 Corrina Gumm, Brevard County 

 Mike McCabe, MTWCD 

 Dayna Duffy, Inwood Consulting Engineers  

 Renato Chuw, Inwood Consulting Engineers  

 Jack Freeman, Kittelson 

 Brandon Kelley, Kittelson 

MEETING SUMMARY 

Renato Chuw began the meeting with a brief overview of the purpose of the meeting which was to present preliminary 

pond site locations to the City, County and MTWCD. Dayna Duffy presented a CADD file to show the proposed 

alternative pond sites that were developed by Inwood. Pond sizing was based on the most conservative ROW width 

concept (110’ at the time of developing these sites but has since been reduced to 102’) and ICPR models to ensure that 

MTWCD discharge criteria is met. Each pond site was discussed and changes were proposed by the various stakeholders. 

The changes emphasize consolidating pond sites into parcels that are already owned by the City of Palm Bay and 

reducing residential impacts within the Port Malabar subdivisions. Please see the attached basin maps for an overview 

of the pond sites that were presented. The following is a summary of comments and recommendations: 

• In Basin C-7, there has been discussion of a future commercial development on the site of C-7 Alt. A. No permits 

or plans have been filed; however, C-7 Alt. B will be considered a viable site for this basin. Alternative options for 

Alt. A include: 

o Relocate the pond to the south side of Malabar Rd. and move it closer to the C-8 Canal. In the pond 

graphics presented during the meeting, this location was also identified as a potential floodplain 

compensation site. The new Alt. A option would abut the floodplain comp. site. Mike is ok with changing 

the outfall for this basin from the C-7 to the C-8 canal, if discharge criteria can still be met. 

o Look into expanding/utilizing the pond at the Palm Bay Regional Park to the north, adjacent to the C-7 

Canal. Renato mentioned that this might trigger Section 4(f) and further investigation will be conducted. 

• In Basin C-8, it is preferable to use the City parcel that is surrounded by the residential lots and add an easement 

instead of using the residential parcels for C-8 Alt. B. Frank mentioned that this would be supported by the City 

Council. This pond site will be relocated. It was mentioned there is an existing ditch running through the City 
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parcel to collect runoff from the adjacent surrounding residential homes. Locating a proposed pond within the 

City parcel will also require examining replacement of the ditch so that the existing drainage patterns remain. 

Alternatively, the pond could be sized to accept the offsite runoff from the residential lots. 

• Both proposed pond sites in Basin C-9 have significant residential impacts. Inwood will look at options to 

combine this basin with one or both of the adjoining basins to eliminate these impacts. The C-8 Canal merges 

with the C-9 Canal just north of the project, so Mike is conceptually ok with discharging to the C-8 instead.  

• Mike mentioned that there is a large parcel at the NE corner where the C-8 and C-9 Canals merge. The parcel is 

owned by Brevard County Schools but might revert to County ownership. Mike suggested the use of this parcel 

for regional or secondary treatment. Renato indicated that one option would be for Malabar Road to discharge 

directly into one of the canals and to provide compensating treatment using this parcel. However, since this 

parcel is not currently available, we would still need to provide pond sites specifically for the Malabar Road 

PD&E Study.This parcel’s potential for regional stormwater use will be documented in the PSR but not 

investigated further. 

• In the C-10 West Basin, the City parcel is a viable site for a pond (Alt. A). Inwood will determine whether this 

parcel is suitable to also treat runoff from some or all of basin C-9. Alt. B site (currently shown located within 

residential lots) will be eliminated for further evaluation.  

• In the C-10 East Basin, the swale option (Alt. A) is a viable option. It was recommended to utilize the rest of the 

remnant parcels as additional swale area to provide compensation for other basins. For Alt. B, there is already a 

City canal easement along the west side that can be used as access for the pond. Mike mentioned that there 

might be plans to enclose/pipe this canal due to the Avery Springs development. 

• In the C-20 West Basin, several changes were suggested. Neither of the proposed pond site alternatives shown 

in the meeting were  desirable due to the residential impacts. 

o One option is to eliminate the pond sites in this basin and compensate in either of the adjacent basins. 

Discharging to the C-10 or C-20 would be acceptable, but discharge criteria would still need to be met.  

o Utilize the remnant parcels on the south side of Malabar Road for swales, even if they are not large 

enough to provide the full amount of treatment. They can be used to supplement the compensation 

options. 

o Depending on the selected concept around the Post Office, the church parcel on the north side of 

Malabar Road might be impacted. If so, there could be potential for a pond site or even a regional pond 

site in this location. This will be investigated further once the concept is more finalized. 

• Mike mentioned that the C-20 backs up into some of the residential properties during large storm events. This 

should be taken into consideration when sizing side drain replacements or developing concepts to relocate the 

canal. 

• Both pond alternatives for the C-20 East Basin are viable and can be expanded to compensate for the C-20 West 

Basin.  

• For Basin A (the last basin at the terminus with Minton Road), Inwood discussed their intent to avoid any 

modifications to the existing Palm Bay pond located between the 7-11 and C-37 Canal (east of Minton Road). 

The existing pond treats runoff from Malabar Road but is located on private property and there have been past 

disputes over property ownership and easements (per Mike). Additionally, the 7-11 is planning to expand in the 

near future. Inwood will move the basin boundary as needed to ensure the pond continues to receive the same 
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amount of stormwater in the widened condition, and route the rest of the runoff back west to the C-20 East 

Basin. This approach was mutually agreed upon by all stakeholders. 

Action Items: 

Inwood will review the recommended changes to pond site alternatives and develop new or modified pond site 

alternatives as appropriate. Inwood will also complete the ICPR modeling of the updated pond alternatives. The revised 

alternatives will be reviewed again by stakeholders by the end of August, then sent to subconsultants for review. 

Preliminary pond sites will be shown at the public meeting in September. 

 

*****END OF MEETING***** 

 

Note: The above reflects the writer’s understanding of the contents of the meeting. If any misinterpretation or 

inaccuracies are included, please contact Renato Chuw at (407) 971-8850 as soon as possible for resolution and revisions 

if necessary.  
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REVIEW MEETING NOTES.DOCX 

 

Project Name: Malabar Road PD&E Study 

Project Description:  Project Review Meeting 

Event Date: October 20, 2020 @ 9:00 am 

Event Location: Virtual Meeting 

 

MEETING ATTENDEES 

• Frank Watanabe, PE – City of Palm Bay 

• Corrina Gumm, PE – Brevard County 

• Mike McCabe, PE – MTWCD 

• Debbie Leclair – MTWCD 

• John Gergen – MTWCD  

• Laura Carter – SCTPO 

• Lorena Cucek – FDOT District 5 

• Jack Freeman, PE, PTOE, RSP1 – Kittelson 

• Brandon Kelley, PE - Kittelson 

• Sigal Carmenate - Kittelson  

• Travis Hills, PE - Kittelson 

MEETING NOTES 

Below is a summary of meeting discussion topics.   

Jack Freeman started the meeting saying there would be two agenda items.  The first discussion would 
be to review the public meeting comments and the proposed responses. The second item would be to 
discuss initial thoughts toward a recommended preferred alternative.   

A total of eight public comments were received before, during and following the September 24th public 
meeting.  Each of the comments received and proposed responses were discussed.  It was noted the 
response to the Melbourne-Tillman Water Control District (MTWCD) letter would be discussed last. As 
the responses were discussed, comments from the meeting attendees were as follows: 

1. Some of the public comments regarded not providing buffered bicycle lanes.  The response noted 

the new FDM section allowing to use a shared use path instead of bicycle lanes.  The SCTPO stated 

with their new Vision Zero plan, they are focused on improving multimodal mobility and would like 

to see further pedestrian and bicycle safety enhancements in this corridor.  It was suggested to 

increase the southside sidewalk width to 8-ft or 10-ft to allow cyclists to use.   

2. It was discussed the Avery Springs development is bringing a sidewalk along the Canal C-20 

crossing’s western side to Malabar Road.  The proposed Cross City trail extension should connect 

to this proposed sidewalk.   

MTWCD provided several comments and the proposed responses were discussed.  A draft response 
letter had been provided to MTWCD for their review a day in advance of the meeting.  The first 
comment regarded access to Canal C-10’s south side especially for tractor-trailers.  Two options were 
discussed.  MTWCD requested a bulb-out for u-turn movements be added at the Hoffer Ave. 
intersection which will be considered.  MTWCD was asked the frequency access to the canal was 
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needed.  They said it varies.  There can be several weeks where there is no access and other days of 
high activity where there are 15 trucks or more accessing the canal.  These are mostly dump trucks but 
can have some tractor trailers.  It was acknowledged if roundabouts are provided at Bending Branch 
Lane/Krassner Drive and Hurley Blvd. this would facilitate truck u-turns.   

The second MTWCD comment regarded the overlapping right-of-way (ROW) along Malabar Road.  It 
was agreed this is public ROW and the ownership would be determined when title searches are 
conducted during the final design phase.  The next comment regarded having the shared use path along 
the north side and the location of guardrail. The MTWCD noted Malabar Road east of Eldron Blvd where 
there is a 4-ft bike lane and guardrail at the back of curb as is seen below.  This allows their mowers to 
better access the canal for maintenance activities.  MTWCD also noted the overhead power is on the 
south side of Malabar Road from St. Johns Heritage Parkway to the City of Palm Bay Public Works 
complex and then crosses to the north side along Canal C-20’s south bank to Minton Road.  MTWCD 
noted the difficulty of avoiding the power lines during maintenance operations and noted since the 
overhead power lines would be relocated as part of the widening, they asked about relocating to the 
Malabar Roads south side.    

 

MTWCD’s next comment regarded the Canal C-20’s potential impacts due to roundabouts and 
specifically at the Jupiter Boulevard intersection.  The response noted the proposed concrete retaining 
wall with either guardrail or concrete barrier mounted on top.  MTWCD did not have any comments 
regarding the response.  The final comment regarded Canal C-20 being stressed and occasional 
backwater issues between Belvedere Road to Maywood Ave.  The response noted the project is 
considering replacing the existing 48” culverts with larger pipes for the private driveways across from 
Ware Ave and Santa Rosa Ave and the pipe sizing will be done in design.  MTWCD did not have any 
comments regarding the response. 

We discussed the comparative evaluation matrix prepared for alternatives public meeting and the 
differences between Alternatives A and B.  Jack Freeman noted Alternative A has a 15.5-ft wide median 
and has the roadway’s southside sidewalk at the back of curb.  Alternative B has a 22-ft wide median 
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and provides a 4-ft grass buffer between the back of curb and the roadway’s southside sidewalk. It was 
discussed, Alternative B is approximately $1.5M to $3M or about 2% to 3% more costly.  Alternative B’s 
wider median would facilitate u-turn movements at the directional median openings not having a bulb-
out.  Also, the 4-ft grass buffer enhances pedestrian safety from an errant vehicle and also more 
comfort to the pedestrian in the sidewalk.  The attendees were generally supportive of Alternative B 
with consideration for some modifications as previously noted. 

We discussed the traffic signal and roundabout alternatives at five intersections along the corridor.  The 
attached summary matrix was presented and discussed.  There was general support for roundabouts 
except at Jupiter Boulevard.  It was generally felt the impacts to the Canal C-20 with the need for an 
extended box culvert and cul-de-sacs at two local streets required for the roundabout did not make it 
a suitable intersection form at the Jupiter Boulevard location.  Other locations were more favorably 
received.  Kittelson was asked to revisit the LOS analysis at Garvey Road as the traffic signal shows a 
better LOS than the roundabout.  Also, MTWCD expressed concern regarding the proposed 
roundabouts at Hurley Blvd and Garvey Road would have to Canal C-20.  We also discussed pedestrian 
access at Hurley Blvd with the roundabout concept and crossing Canal C-20.  This would be a sidewalk 
added at the new Hillcrest Ave. crossing.  

Additional follow-up. 
1. Kittelson to investigate changing the 6-ft sidewalk on Malabar Road’s southside to be either 8-ft or 

10-ft wide.   

2. Kittelson to show the sidewalk between Watoga Ave and the Cross City Trail to be 10-ft wide.  A  

pedestrian crossing is to be added to this intersection.   

3. Kittelson is to investigate adding a bulb-out at Hoffer Ave capable of handling tractor-trailer 

vehicles making a u-turn.   

4. Kittelson/Inwood to evaluate the feasibility of relocating the overhead power lines to Malabar 

Road’s south side east of the City of Palm Bay Public Works complex.   

5. Kittelson to check the intersection LOS analysis at Garvey Road.    

 

The foregoing represents Jack Freeman’s understanding of discussion items at the October 20, 2020 
project review meeting. If any edits are desired, please contact him at jfreeman@kittelson.com.  

 
  

mailto:jfreeman@kittelson.com
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Project: Malabar Road – PD&E Study   Date: March 31st, 2021 

FPID: 437210-1-28-01  Time: 3:00 PM 

Description: From St. Johns Heritage Pkwy. To Minton Rd.  Location: Microsoft Teams (Virtual) 

Meeting Title: Preferred Pond Site Review    

 

MEETING ATTENDEES: 

▪ Frank Watanabe, City of Palm Bay  

▪ Stephanie Kelly, City of Palm Bay 

▪ Vincent Colombo, City of Palm Bay 

▪ Corrina Gumm, Brevard County 

▪ Mike McCabe, MTWCD 

▪ Dayna Duffy, Inwood Consulting Engineers  

▪ Renato Chuw, Inwood Consulting Engineers  

▪ Jack Freeman, Kittelson 

▪ Brandon Kelley, Kittelson 

▪ Travis Hills, Kittelson 

MEETING SUMMARY 

Renato Chuw began the meeting with a brief overview of the purpose of the meeting which was to present alternative 

pond site locations and the locations that have been identified as recommended preferred sites. Dayna Duffy presented 

a KMZ file to show the proposed alternative pond sites that were developed by Inwood, with the recommended 

preferred alternatives represented in cyan. Alternative pond sites were shown in orange and the only floodplain 

compensation site was green. KMZ files containing the pond site locations, text labels, and the recommended preferred 

roadway concept are attached. 

General Notes: 

• Inwood explained that all of the pond sites include an upsize contingency factor (20%) to account for preliminary 
data and refinements during the design such as radii around berms, curvatures, etc. 

• MTWCD asked how much the roadway would be elevated as part of this project. Kittelson indicated that the 

roadway will be constructed close to existing grade and no substantial elevation change is expected. 

Site Specific Notes: 

• The preferred pond site for Basin C-7 is Pond C-7 Alt. 2, located adjacent to Canal 8 and south of Malabar Road. 
Adjacent to the pond is a proposed floodplain compensation site. 

o The City, MTWCD or the County did not have any comments on this recommended preferred pond site 
location. 
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• Basins C-8 and C-9 were combined per comments from the previous pond alternatives meeting. They are now 
represented as Basin C-8 & C-9. The recommended preferred site for this basin (Alt. 1) is the City owned parcel 
centered on the north side of Malabar Road between Canal C-8 and Canal C-9, within a residential 
neighborhood.   

o A perimeter ditch has been allocated surrounding the recommended preferred site to accommodate 
offsite runoff from the adjacent neighborhoods that currently flows to the existing ditch in the middle of 
the parcel. The ditch is shown in dark blue. 

o An easement is required from Malabar Road to the pond for the storm drain conveyance pipe.  
o The pond is anticipated to discharge to the existing ditch to the north. 
o It was explained that this site is slightly more expensive than the Alt. 2 pond site because of the 

construction cost of the pond and the pipe within the easement. 
o The City asked whether this would be a wet or dry pond. Inwood responded that it would be a wet 

pond, and the City indicated that they do not anticipate that this pond will get push back from the 
adjacent residents. 

o Inwood mentioned that this pond could be reshaped to be curvilinear and have aesthetic features 
during the design phase. 

o Everyone in the meeting concurred that Alt. 1 is the recommended preferred pond for this basin. 
o MTWCD asked if the runoff from the eastern limit of Basin C-8 & C-9 would be piped across Canal C-9 to 

the recommended preferred pond on the City parcel. Inwood responded that a couple of options are 
available such as crossing under the existing Canal C-9 with a storm drain pipe to the recommended 
preferred pond or applying compensating treatment by not treating the portion of the basin east of 
Canal C-9 and overtreating or doing compensating treatment west of Canal C-9. 

o MTWCD mentioned that the existing cross drain under Canal C-9 may be oversized and they are looking 
at reducing the size, which may allow crossing the canal above the cross drain. 

• Basin C-10 is split between C-10 East and C-10 West due to the bridge over Canal C-10 making it difficult to 
convey stormwater from one side to the other. Some alternatives use a compensating treatment approach to 
combine the basins. For Basin C-10 West, MTWCD  indicated that there are some drainage issues between 
Krassner Drive and Canal C-10 along the north side of Malabar and the area lacks an outfall to the canal. 

o Inwood mentioned that they anticipate that the C-10 West Basin between Krassner Dr. and Canal C-10 is 
proposed to be untreated and discharged directly to the canal. An outfall will be proposed for the offsite 
conveyance north of Malabar Road. 

o Compensating treatment is proposed to be provided for this untreated basin. The recommended 
preferred stormwater pond for this basin is C-10 East Alt. 1, which is a series of swales along the south 
side of Malabar Road utilizing remnant parcels created by the roadway widening. Several of these are 
already City owned. The swales will be approximately 5 feet deep and the bottom width will vary from 
9.5 feet to 23 feet. 

o There are three other alternative combinations for these basins. C-10 West Alt. 1 would be a standalone 
pond located in a City owned parcel. This pond can be used in conjunction with the C-10 East Alt. 1 
swales, or with C-10 East Alt. 2. C-10 East Alt. 2 is a standalone pond located north of Malabar Road. This 
pond also has a potential expansion option (C-10 West Alt. 2, Option 2) which can replace the 
standalone C-10 West Alt. 1 pond. 

o Everyone in the meeting concurred that C-10 East Alt. 1, utilizing the swales with compensation for C-10 
West, is the recommended preferred alternative. 

• For Basin C-20, Inwood mentioned that the two previous pond site alternatives (Alt. 1 and Alt. 2) had to be 
slightly adjusted in size due to new geotechnical information for the water table. Control elevations of the ponds 
were adjusted, however, the parcels where the ponds are situated remained the same. 
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o For Pond C-20 Alt. 1, the size of the pond increased to 7.04 acres. The pond was reshaped and moved 
toward the back of the parcel and an easement is proposed for pipe conveyance along the eastern side 
of the parcel, towards Malabar Road. 

o For Pond C-20 Alt. 2, the size also increased and now the proposed pond occupies the entire parcel 
(whole take). 

o Two supplemental dry swales are proposed for this basin. These swales will occupy remnant parcels 
created by the roadway widening. A few of these parcels are owned by the City. The treatment volume 
available in these swales has been subtracted from the required treatment volume for the Alt. 1 and Alt. 
2 ponds, and it is intended that the selected pond would be used in conjunction with the swales. 

o Contamination screenings from the Draft CSER show that Pond C-20 Alt. 2 contains an arsenic 
groundwater plume. If this pond site is chosen as the preferred, remediations for the arsenic plume will 
be required during excavation and dewatering of the site. 

o The total pond costs shown for Alt. 1 are substantially more than Alt. 2. Remediation costs for the 
arsenic plume are not anticipated to be more than the difference in total pond costs between the two 
alternatives. 

o Therefore, Pond C-20 Alt. 2 will be the recommended preferred stormwater pond for this basin. 
o MTWCD asked how the pond will outfall. Inwood mentioned that it is anticipated that the outfall will be 

to Canal C-20 with a crossing under Malabar Road. 
o MTWCD asked if a retaining wall will be needed for Canal C-20 for the proposed bulb out for the road, 

just across from Sutherland Dr. SW. Kittelson mentioned that this area will be refined and there is a 
possibility that a retaining wall may not be needed at this location. 

o MTWCD advised that it will be good if the maintenance vehicles could use the proposed sidewalk along 
the north side of Malabar for canal access.  It is also noted along Canal C-20, the existing sidewalk along 
the canal’s north side will be maintained and can be used for canal access.   

o Everyone in the meeting concurred that Pond C-20 Alt. 2 and the two supplemental swales will be the 
recommended preferred stormwater ponds. 

• At the eastern end of the study, a portion of Malabar Road is already collected and conveyed to an existing pond 
by the 7-11 gas station (west of Canal C-37). 

o Inwood indicated that the additional improvements in this area will have minimal to no impacts to the 
existing pond capacity. Treatment and attenuation volumes from Malabar Road are anticipated to 
remain similar to the permitted conditions. 

o Furthermore, existing permitted calculations for the pond show basin areas including the 7-11 gas 
station and the Cumberland Farms Gas Station site. With the development of the Cumberland Farms 
Gas Station, contributing areas were removed to the existing pond, thereby creating additional storage 
capacity for Malabar Road improvements (if needed). 

o The City indicated that they own and maintain the existing pond and concur with using the pond for the 
minor improvements in this area. 

o The 7-11 gas station also discharges to a retention pond south of the site. It is believed this retention 
pond was constructed as a temporary pond. 

o MTWCD discussed that the 7-11 gas station may want to expand their site. MTWCD asked if we were 
proposing to expand or modify the existing pond. Inwood indicated that the existing pond is not 
proposed to be expanded or modified. 

Action Items: 

Inwood will move forward with the recommended preferred pond sites as identified and begin finalizing draft reports. 
Kittelson will update the preferred concept documents and maps to show only the recommended preferred sites that 
have been identified. 
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*****END OF MEETING***** 

 

Note: The above reflects the writer’s understanding of the contents of the meeting. If any misinterpretation or 

inaccuracies are included, please contact Renato Chuw at (407) 971-8850 as soon as possible for resolution and revisions 

if necessary.  
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Project: Malabar Road – PD&E Study   Date: December 9th, 2022 

FPID: 437210-1-28-01  Time: 10:00 AM 

Description: From St. Johns Heritage Pkwy. To Minton Rd.  Location: Microsoft Teams (Virtual) 

Meeting Title: ELA Discussion with SJRWMD    

 

MEETING ATTENDEES: 

 Marc Van Heden, SJRWMD 

 Gretchen Kelley, SJRWMD 

 Rebecca Trudeau, SJRWMD 

 Sheila Theus, SJRWMD 

 Frank Watanabe, City of Palm Bay  

 Mike McCabe, MTWCD 

 Jack Freeman, Kittelson 

 Dayna Duffy, Inwood Consulting Engineers  

 Renato Chuw, Inwood Consulting Engineers  

MEETING SUMMARY 

• Renato Chuw began the meeting with a brief overview of the project including a KMZ file showing the proposed 

roadway concept, project limits, and pond site alternatives. The study plans to widen Malabar Road from two to 

four lanes starting at St. Johns Heritage Parkway (SJHP) to Minton Road. Pedestrian accommodations and 

drainage improvements are also proposed.  

• Renato then explained the purpose of the meeting and the Environmental Look Arounds (ELA) process 

established by FDOT. The main goal of the meeting is to discuss with SJRWMD whether their upcoming C-10 

Reservoir project has any potential for joint-use/regional stormwater treatment with the Malabar Road study. 

Additionally, if SJRWMD is aware of any other nearby projects that would satisfy ELA requirements, those can be 

discussed. 

• Renato explained that preliminary plans were provided by MTWCD for the C-10 Reservoir a few months ago. 

Inwood inquired if more information is available including: 

o What is the purpose of the project? 

o How is the project set up/how does it work?  

o What is the timing for completing design and going to construction? 

• Marc first mentioned that it appears the Malabar Road study project will not impact the district lands. Frank 

explained the intent for the City to do a land swap with the property owner at the SW corner of SJHP and 

Malabar Road but that also won’t affect the district lands. 
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• Renato also mentioned that the current pond alternatives for the basin between the C-7 and C-8 canals are 

located to the east of the C-7 canal, but planned development on those parcels will impact both pond site 

alternatives. 

• Marc explained that SJRWMD is trying to determine whether or not the C-10 project will meet resiliency criteria 

to receive state funding and that a meeting will be held to discuss this. If it qualifies for state funding to meet 

the resiliency criteria, they will be able to move forward and are looking at a 2-year timeline. If not, they will 

need to re-design the C-10 project, which will take 4-5 years. Marc will follow up next week on the project 

status. 

• Marc indicated that the C-10 was not designed specifically as a regional stormwater management site. It was 

mostly designed for nutrient reduction to the C-1 Canal and the Indian River Lagoon. It could be possible to have 

a pumped system coming in from Malabar Road, but it’s never been looked at or considered. In addition, a 

pump system may face regulatory hurdles.  

• Renato explained that on other projects with nutrient loading reduction requirements, we would calculate the 

nutrient load requirements and include them in the design of the regional stormwater project. This is sometimes 

done as a cost-share. Marc mentioned that there is a rule that allows for this, but it hasn’t been considered for 

this project.  

• Renato discussed that there is also the concern of runoff attenuation. MTWCD has discharge criteria for their 

canal systems that has to be met. In order for this to work as a regional stormwater approach, MTWCD would 

need to waive the discharge criteria or allow the increased runoff to be accepted in their canals. Another option 

would be to provide smaller ponds for attenuation only. Marc agreed with attenuation concerns.  

• Mike indicated that the MTWCD would not waive the discharge criteria for new impervious area. He believes all 

the new development in the area will continue to increase flows in the canals. He has not recently looked at the 

hydraulic models, but he is aware that the C-1 Canal has backed up into the C-7 during peak stages. 

• Renato asked if there is a report/narrative available for the C-10 reservoir project. Marc will look and see what is 

available. He is only aware of the modeling calculations.   

• Mike asked if the C-1 reservoir was maxed out and whether it could handle additional runoff/treatment from 

Malabar Road. He believes that when the C-1 reservoir was completed, it was not fully excavated due to 

sawgrass being restored in the area. SJRWMD did not know whether this would be an option but the C-1 

reservoir is about a mile west of the Malabar study project and doesn’t seem very feasible.  

• Renato also explained that the middle basins of the project utilize City of Palm Bay owned parcels as well as 

remnant parcels impacted by the roadway widening and FDOT agreed that it was not necessary to investigate 

ELA for these basins. The main concerns are the C-7 basin and C-20 basin on each end of the project.  

 

Action Items: 

SJRWMD to provide calculations/narrative for the C-10 Reservoir Project. Inwood to document ELA discussion in PSR. 

 

*****END OF MEETING***** 

 

Note: The above reflects the writer’s understanding of the contents of the meeting. If any misinterpretation or 

inaccuracies are included, please contact Renato Chuw at (407) 971-8850 as soon as possible for resolution and revisions 

if necessary.  
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Dayna Duffy

From: Hickson, Ferrell <Ferrell.Hickson@dot.state.fl.us>

Sent: Friday, December 16, 2022 3:05 PM

To: Renato Chuw

Subject: RE: FPID 437210-1 – Malabar Road PD&E Study – Environmental Look Arounds - C-10 

Water Management Area (Meeting Minutes)

Thanks Renato… 

 

FERRELL 

 

Ferrell L. Hickson, Jr. P.E. 

District Drainage Design Engineer, District Five 

Florida Department of Transportation 

719 South Woodland Boulevard, MS 2-553 

DeLand, FL 32720 

Office (386) 943-5433 

Cell (386) 956-5087 

 

 

 

From: Renato Chuw <rchuw@inwoodinc.com>  

Sent: Friday, December 16, 2022 1:59 PM 

To: Hickson, Ferrell <Ferrell.Hickson@dot.state.fl.us> 

Cc: Freeman, Jack <jfreeman@kittelson.com> 

Subject: FW: FPID 437210-1 – Malabar Road PD&E Study – Environmental Look Arounds - C-10 Water Management Area 

(Meeting Minutes) 

 

EXTERNAL SENDER: Use caution with links and attachments. 

 

Hi Ferrell, 

 

Just wanted to forward you the email with the attached meeting minutes. This is for the Malabar Road P&E study that 

we are doing with the City of Palm Bay. About a month ago we had met with you to discuss some ELA comments from 

ERC on our Pond Siting Report. Just wanted to let you know that we are going throught the process. 

 

Thanks, 

 

Renato 

 

From: Renato Chuw  

Sent: Friday, December 16, 2022 1:39 PM 

To: Marc Van Heden <mvanhede@sjrwmd.com>; stheus@sjrwmd.com; rtrudeau@sjrwmd.com; gkelley@sjrwmd.com; 

Frank.Watanabe@palmbayflorida.org; Mike McCabe <mike@melbournetillman.org>; Graeber, David 

<David.Graeber@dot.state.fl.us>; Jack Freeman <jfreeman@kittelson.com>; Travis Hills <thills@kittelson.com>; Dayna 

Duffy <dduffy@inwoodinc.com> 
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Subject: FPID 437210-1 – Malabar Road PD&E Study – Environmental Look Arounds - C-10 Water Management Area 

(Meeting Minutes) 

 

Good afternoon all, 

 

Attached are the meeting minutes for the Environmental Look Around / potential regional stormwater discussion 

meeting held on Friday, December 9th, with SJRWMD, the City of Palm Bay, MTWCD, and consultant staff for the study. 

 

Please let me know if there are any questions or edits on the minutes. 

 

Thanks, 

 

Renato 

 

Renato E. Chuw, PE 
Associate Principal – Drainage Section Manager 

INWOOD CONSULTING ENGINEERS 

3000 Dovera Dr., Suite 200, Oviedo, FL 32765 

P: 407-971-8850 

inwoodinc.com 
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Dayna Duffy

From: Gerena, Rachel <Rachel.Gerena@brevardfl.gov>

Sent: Monday, January 9, 2023 2:47 PM

To: Renato Chuw

Cc: Frank.Watanabe@palmbayflorida.org; Jack Freeman; Travis Hills; Dayna Duffy

Subject: RE: RE: FPID 437210-1 – Malabar Road PD&E Study – Environmental Look Arounds

Renato,  

Thank you for reaching out. I do not believe that we have any regional studies or plans occurring in that area of the 

County. We do have the ACE for the SJHP down there but it is not far enough along to consider combined stormwater 

and is not funded for any future phases at this time.  

Thanks,  

Rachel  

 

From: Renato Chuw <rchuw@inwoodinc.com>  

Sent: Monday, January 9, 2023 1:22 PM 

To: Gerena, Rachel <Rachel.Gerena@brevardfl.gov> 

Cc: Frank.Watanabe@palmbayflorida.org; Jack Freeman <jfreeman@kittelson.com>; Travis Hills <thills@kittelson.com>; 

Dayna Duffy <dduffy@inwoodinc.com> 

Subject: RE: RE: FPID 437210-1 – Malabar Road PD&E Study – Environmental Look Arounds 

 

[EXTERNAL EMAIL] DO NOT CLICK links or attachments unless you recognize the sender and know the content is safe. 

Hi Rachel, 

 

I had sent the email below prior to the holidays regarding having a meeting with appropriate county staff regarding if 

there were any potential regional stormwater opportunities with any County projects and our PD&E study for the 

Malabar Road project that we are doing for the City. 

 

Thanks, 

 

Renato 

 

From: Renato Chuw  

Sent: Friday, December 16, 2022 2:12 PM 

To: Gerena, Rachel <Rachel.Gerena@brevardfl.gov> 

Cc: Frank.Watanabe@palmbayflorida.org; Jack Freeman <jfreeman@kittelson.com>; Travis Hills <thills@kittelson.com>; 

Dayna Duffy <dduffy@inwoodinc.com> 

Subject: RE: FPID 437210-1 – Malabar Road PD&E Study – Environmental Look Arounds 

 

Good afternoon Rachel, 

 

Kittelson and Associates along with Inwood Consulting Engineers are working on the PD&E Study for improvements on 

Malabar Road for the City of Palm Bay. The limits of the study is from the St. Johns Heritage Pkwy (SJHP) to Minton 

Road. We are nearing towards completion of the study and have completed our Pond Siting Report. 
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During the reviews from FDOT, it was requested to document the Environmental Look Around  (ELA) process which is 

investigating if regional stormwater opportunities / joint use options are available. 

 

We would like to set up a virtual (Teams) meeting with the county to discuss if any opportunities are available. I was not 

sure who the appropriate county person would be best to have this meeting (stormwater, planning, land management, 

engineering?) 

 

We are looking to hold this meeting after the holiday in early to mid January. Could you give us some potential 

dates/times to meet? 

 

Thanks, 

 

Renato 

 

Renato E. Chuw, PE 
Associate Principal – Drainage Section Manager 

INWOOD CONSULTING ENGINEERS 

3000 Dovera Dr., Suite 200, Oviedo, FL 32765 

P: 407-971-8850 

inwoodinc.com 
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