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Executive Summary 1 

The Florida Department of Transportation (FDOT) conducted a PD&E Study to evaluate 2 

alternatives which will enhance overall traffic operations at the existing interchange of SR 9/I-95 3 

and Northlake Boulevard.    The project is located along SR 9/I-95 (MP 34.122 to MP 35.639) 4 

between the Blue Heron Boulevard (SR 708) interchange and the PGA Boulevard (SR 786) 5 

interchange.  The vertical datum for this project is the North American Vertical Datum of 1988 6 

(NAVD88). 7 

 8 

The recommended roadway alternative is Alternative 1 – Modified Concept.  Alternative 1 9 

improvements will widen the off-ramps to provide triple left and triple right turn lanes and will 10 

extend both two lane off-ramps to serve as two lane exit-only ramps by creating additional auxiliary 11 

lanes along I-95.  This recommended roadway alternative will also extend the northbound on-ramp 12 

with an added auxiliary lane and will widen Northlake Boulevard from 3-lanes to 4-lanes in each 13 

direction between Military Trail and Sandtree Drive.   14 

  15 

For the proposed I-95 roadway improvements, all of the drainage requirements can be 16 

accommodated within the I-95 right-of-way.  The roadway improvements proposed along 17 

Northlake Boulevard will require an offsite pond.  Pond siting alternatives analysis was conducted 18 

and the Pond B site is recommended.  The Pond B site is an undeveloped parcel located adjacent 19 

to Roan Lane.  20 

 21 

The existing triple cell box culvert across I-95 at the Earman River Canal (Station 1877+40) will 22 

need to be extended to provide maintenance access south of the canal.  Finally, there will be no net 23 

floodplain encroachments for this project. 24 
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Section 1  1 

Introduction 2 

A Project Development and Environment (PD&E) Study was conducted in accordance with the 3 

Florida Department of Transportation and Federal Highway Administration requirements for the 4 

SR 9/I-95 at Northlake Boulevard interchange in Palm Beach County.    5 

The purpose of this Report is to document the conceptual stormwater management design and pond 6 

siting recommendation.  The design of the stormwater management facilities complies with the 7 

FDOT Drainage Manual, FDOT Drainage Design Guide, FDOT District 4 Pond Siting Procedures 8 

and the Environmental Resource Permit Applicant’s Handbook Volumes I and II (SFWMD).   9 



Conceptual Drainage / Pond Siting Report FM: 435803-1-22-02 

SR-9/I-95 at Northlake Boulevard Interchange PD&E Study 2-1 

Section 2  1 

Project Description 2 

The Florida Department of Transportation (FDOT) conducted a PD&E Study to evaluate 3 

alternatives which will enhance overall traffic operations at the existing interchange of SR 9/I-95 4 

and Northlake Boulevard by providing improvements to achieve acceptable Levels of Service in 5 

the future condition (2040 Design Year).   The recommended roadway alternative is Alternative 1 6 

– Modified Concept.   7 

 8 

Alternative 1 improvements will widen the off-ramps to provide triple left and triple right turn lanes 9 

and extend both two lane off-ramps to serve as two lane exit-only ramps by creating additional 10 

auxiliary lanes along I-95.  This recommended roadway alternative will also extend the northbound 11 

on-ramp with an added auxiliary lane and will widen Northlake Boulevard from 3-lanes to 4-lanes 12 

in each direction between Military Trail and Sandtree Drive.   Typical sections are included in 13 

Appendix A. 14 

 15 

The project is located along SR 9/I-95 (MP 34.122 to MP 35.639) between the Blue Heron 16 

Boulevard (SR 708) interchange and the PGA Boulevard (SR 786) interchange within Sections 13, 17 

18, 19 and 24 of Township 42S and Range 43E in the City of Palm Beach Gardens, Florida.  The 18 

project location is illustrated in Figure 2-1.   19 
 20 
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Figure 2-1  Location Map 1 

 2 

The vertical datum for this project is the North American Vertical Datum of 1988 (NAVD88).  3 

Elevations can be converted from the National Geodetic Vertical Datum of 1929 (NGVD29) to 4 

NAVD88 by subtracting 1.52 feet.  NAVD elevations are lower than NGVD elevations.  For 5 

instance, elevation 10.00 ft-NGVD = 8.48 ft-NAVD.  6 

 7 

 8 

  

        

Project  
Location   
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Section 3  1 

Data Collection 2 

The following documents were collected and reviewed for this report:  3 

• FDOT Drainage Manual, January 2017  4 

• FDOT Drainage Design Guide, January 2017  5 

• FDOT District 4 Pond Siting Procedures 6 

• Environmental Resource Permit Applicant’s Handbook, Volume I, October 01, 2013  7 

• Environmental Resource Permit Applicant’s Handbook (SFWMD Geographic area), 8 
Volume II, August 10, 2014 9 

• FDOT I-95 Plans (from North of Blue Heron Blvd to South of PGA Blvd), FPID No. 10 
231921-1-52-01  11 

• I-95 Drainage Report (N. of Blue Heron Blvd to S. of PGA Blvd.), FPID 231921-1-52-01, 12 
Dec. 2001  13 

• FDOT Design Survey of project area, August 2015  14 

• FDOT Straight Line Diagram, Roadway ID 93220000 for I-95, Palm Beach County  15 

• Palm Beach County Northlake Boulevard Plans (I-95 to Sandtree Drive) Project No. 97103  16 

• SFWMD Environmental Resources Permit No. 50-03527-S (I-95 HOV Widening)  17 

• SFWMD Environmental Resources Permit No. 50-04686-P (Northlake Boulevard) 18 

• SFWMD Environmental Resources Permit No. 50-01482-S (Northlake Commons)  19 

• SFWMD Environmental Resources Permit No. 50-04465-P (NorthMil Plaza)  20 

• FEMA Flood Insurance Rate Map Panel Nos. 1201920130B, 1202210002B and 21 
1202210004B   22 
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• USDA Natural Resources Conservation Service (NRCS) Soil Survey for Palm Beach 1 
County  2 

• FDEP Map Direct: Verified Impaired WBIDs and TMDLs website  3 

• Field Visits (Nov 2015 and Dec 2016)  4 

• Palm Beach County Thoroughfare Road Design Procedures, February 2006. 5 
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Section 4  1 

Design Criteria 2 

The resources of criteria for the project can be found in the Environmental Resource Permit 3 

Information Manual 2014, Environmental Resource Permit Applicant’s Handbook (A.H.) Volume 4 

I and the Environmental Resource Permit Applicant’s Handbook Volume II.   The project is located 5 

within South Florida Water Management District (SFWMD) and Northern Palm Beach County 6 

Improvement District (NPBCID) jurisdictions.    7 

4.1  Stormwater Management Permitting 8 

Existing SFWMD permits were found for both I-95 and Northlake Boulevard.  In addition, 9 

SFWMD permits of interest were found for both NorthMil Plaza and Northlake Commons.  10 

NorthMil Plaza is located at the northeast corner of Military Trail and Northlake Boulevard.  This 11 

plaza includes a 0.78 acre wet retention pond located 200-ft north of Northlake Boulevard which 12 

manages stormwater runoff from 11.5 acres of the plaza shopping center.  Northlake Commons is 13 

located at the southeast corner of I-95 and Northlake Boulevard.  This shopping plaza includes a 14 

1.2 acre wet detention pond located adjacent to the I-95/Northlake Boulevard right-of-way line.   15 

Table 4-1 summarizes these SFWMD permits.  16 

  17 
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Table 4-1  Existing Permits 1 

SFWMD  

Permit  
Number  

Project Area  Type of Stormwater 

Management Facility  

Discharge Point  

50-03527-S  I-95  French  Drain  and  Dry  
Detention areas within the 

interchange infields and 

roadside linear ponds  

NPBCID 6A Canal, 

Earman River Canal and 

Northlake Boulevard 

System.   These outfall to 

the C-17 Canal.  

50-04686-P  Northlake 

Boulevard  

French Drain  Piped to the C-17 Canal  

50-01482-S  Northlake 

Commons  

Wet Detention  Piped to the C-17 Canal  

50-04465-P  NorthMil Plaza  Wet Detention  Earman River Canal to the 

C-17  

  2 

Work in canals is expected and other surface water impacts are anticipated at the Earman River 3 

Canal (on both sides of I-95) to extend the existing triple cell box culvert.  Therefore, a USACE 4 

dredge and fill permit will be required.   5 

A permit with NPBCID is not anticipated since the proposed improvements do not occur within 6 

their right-of-way.  Post development stormwater discharges to the NPBCID canals from FDOT 7 

right-of-way would be designed to meet pre-development discharges from the existing right-of-8 

way as previously permitted.  9 

The permits anticipated for construction of this project include a modification to the SFWMD 10 

Environmental Resources Permit (No. 50-03527-S) for the I-95 improvements per Rules 62-11 

330.315, F.A.C and as summarized in the A.H. Volume 1, Section 6.2.  The Northlake Boulevard 12 

improvements may be included in the I-95 permit modification.   13 

However, the Northlake Boulevard improvements may result in a modification to the SFWMD 14 

Environmental Resources Permit (No. 50-04686-P). The permitting approach will be finalized 15 

during the design phase.  An Interagency meeting with SFWMD was held on January 19, 2017.  At 16 

this meeting, Alternative 2 (DDI) was exclusively discussed since it was the preferred alternative 17 

at the time.  The meeting minutes are included in Appendix G.   Since then, Alternative 1, Modified 18 

Concept has become the recommended alternative. 19 

  20 
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4.2  Water Quality Criteria 1 

Based on the Environmental Resource Permit Applicant’s Handbook, Volume II (SFWMD), water 2 

quality volumetric requirements for wet detention shall be such to provide for (1”) inch over the 3 

entire developed area or 2.5 inches times the percent impervious area, whichever is greater.  For 4 

dry detention, 75% of the wet detention volume shall be provided.  For retention systems, 50% of 5 

the wet detention volume shall be provided.    6 

The project does not discharge to an Outstanding Florida Water.  However, the project is located 7 

within Water Body ID (WBID) number 3242A which is impaired for nutrients (both Dissolved 8 

Oxygen and Chlorophyll-a) located within the C-17 Basin (Ref. FDEP Statewide comprehensive 9 

Verified List).   Therefore a pre versus post pollutant loading analysis is required to demonstrate a 10 

net reduction in annual pollutant loading from the project.  11 

4.3  Water Quantity 12 

The project is located within the C-17 Basin, which has a discharge limit of 62.7 cfs per square 13 

mile (CSM) for the 25 year event.  However, as previously permitted and documented during the 14 

interagency meeting, the post development flows will be designed to be at or below the pre 15 

development discharge rates.   16 

4.4  Specific Drainage Conditions   17 

The following summarizes the conceptual drainage approach analysis.   18 

4.4.1  Treatment Volume  19 

For I-95, the treatment volume required was calculated based on all the impervious area since 20 

the existing roadside swales and infields along I-95 currently provide water quality and is 21 

permitted as such.   For Northlake Boulevard the treatment volume required was calculated 22 

based on 2.5 inches over the additional impervious area for wet detention.  Also, water quality 23 

that is obtained within the existing exfiltration trench (0.30 ac-ft) along Northlake Boulevard 24 

was included in the pond size requirements assuming the trench would not function after the 25 

roadway is widened. 26 

4.4.2  Attenuation Volume  27 

The attenuation volume was estimated by calculating the difference in runoff volume between 28 

the post-developed conditions and the pre-developed conditions using the NRCS equation for 29 

runoff.  The 100 year/24 hour rainfall depth is used to evaluate alternative drainage schemes.  30 

The rainfall amount of 16.2 inches for this rainfall event.  31 
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4.4.3  Surface Water Area Estimates  1 

The estimate of the water surface area used the sum of the attenuation volume requirements 2 

and the treatment volume requirements.  This calculation estimate utilized the existing pond 3 

(dry detention areas) bottom elevations and maximum allowable elevation data documented in 4 

the I-95 permit (ERP No. 50-03527-S).  A five foot maintenance berm width was assumed for 5 

the dry detention areas within the infields and roadside swales which either have MSE wall, 6 

sound barrier wall and/or roadway paved shoulder adjacent to the areas.   A 20 foot maintenance 7 

berm width was used for the offsite pond analysis.  An average side slope of 1V:4H was used.  8 

Also, a 10% increase in the pond area estimate was factored into the conceptual design to 9 

account for assumptions.  10 

The freeboard requirements are found in the FDOT Drainage Manual, Chapter 5.  A minimum 11 

one foot freeboard is required for detention and retention areas.  For the interchange infields 12 

and roadside treatment areas along the ramps and mainline I-95, a minimum 0.5 foot freeboard 13 

was used since these are effectively linear treatment areas.   14 

For the offsite pond analysis, one foot freeboard was used in the analysis.  15 

4.4.4  Infields/I-95 MSE Wall  16 

Finally, it should be noted the MSE walls along I-95 do not extend down to the bottom of the 17 

interchange infields.  This limits the amount of volume that can be used within the infields.  A 18 

drainage structure cross section from the existing plans is included in Figure 4-1 to highlight 19 

the potential volume that could be utilized if the MSE walls were extended vertically to the 20 

bottom of the interchange infield.  21 

Figure 4-1  Drainage Structure Cross Section 22 

  23 

The conceptual design assumed the fill slope adjacent to the MSE wall would remain and not be 24 
reconstructed to create additional volume for stormwater management.  25 
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Section 5  1 

Existing Conditions 2 

I-95 was widened in the early 2000s to include HOV lanes.  This work was completed under the 3 

authorization of SFWMD Permit No. 50-03527-S.  Northlake Boulevard is a major drainage divide 4 

for this Study.  The project is split into three major basins.  See the drainage map and sub-basin 5 

naming exhibit located in Appendix A.  The sub-basin naming exhibit can be helpful when 6 

reviewing the calculations.  7 

5.1  Topography 8 

The project area is urbanized and well developed.   Generally overland flow is from west to east 9 

towards the Atlantic Ocean.  The major outfall is the C-17 Canal.  The drop in elevation between 10 

Military Trail and the C-17 Canal is approximately 5 feet.  An excerpt of the USGS map for this 11 

area is included in Appendix B. 12 

5.2  Hydrologic Data 13 

The 100 year/24 hour rainfall depth is 16.2 inches.   The 25 year/3 day rainfall depth is 13.3 inches.  14 

These values were derived from the NOAA website for the specific project area.  A printout of the 15 

rainfall data is included in Appendix B. 16 

5.3  Wetlands 17 

No wetland impacts are anticipated with this project. 18 
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5.4  Hazardous Material Assessment 1 

Six sites along the project corridor have a High-Risk ranking, 13 sites have a Medium Risk ranking, 2 

and 18 sites have a Low Risk ranking for potential contamination.  A contamination map is included 3 

in Appendix I.   4 

High-Risk Sites 5 

• Chevron – Petroleum and Storage Tanks 6 

• Snow White Dry Cleaners – RCRA and Dry Cleaner 7 

• Amoco Service Station – Petroleum and Storage Tanks 8 

• MDNOW Urgent Care (reported as HEC Cleaning, LLC) – Dry Cleaner 9 

• Mobil Oil Corp – Petroleum and Storage Tanks 10 

• I-95 Shell – Petroleum and Storage Tanks 11 

Medium-Risk Site 12 

• Premiere Cleaners – Dry Cleaner 13 

• Shel – Petroleum and Storage Tanks 14 

• Tires Plus – RCRA 15 

• Exxon Co – Petroleum and Storage Tanks 16 

• Dry Cleaning USA – Dry Cleaner 17 

• Sunoco – Petroleum, Storage Tanks, and RCRA 18 

• Starbucks – Petroleum, Storage Tanks, and RCRA 19 

• Schumacher Automotive – RCRA and Storage Tanks 20 

• Napleton’s North Palm Auto Park – RCRA and Storage Tanks 21 

• Sansone Auto Galleria – RCRA 22 

• Napleton Northlake Kia – RCRA and Storage Tanks 23 

• Kauffs Ventures Property – Storage Tanks 24 

• BMT Realty – Storage Tanks 25 

These contamination sites should be considered during the design of exfiltration trench and ponds 26 

as stormwater management facilities.  The location of existing contamination sites were considered 27 

during the pond siting alternative analysis. 28 
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5.5  Habitat Assessment 1 

No adverse effects to any protected or listed species that are known to occur or have the potential 2 

to occur in the project area are anticipated. 3 

5.6  Historical and Archeological Assessment 4 

No archaeological sites were identified during the Study and the area of potential effect does not 5 

contain areas of contiguous historic resources which would comprise a National Register-eligible 6 

historic district. 7 

5.7  Utilities and ITS 8 

Utilities within the corridor include water, sewer, gas, power distribution, fiber-optic and 9 

communication facilities.    The utility agency owners identified during the Study include: 10 

• AT&T Distribution 11 

• Comcast 12 

• Fiber Light, LLC 13 

• FPL Distribution 14 

• FPL Fibernet, LLC 15 

• Level 3 Communications 16 

• Palm Beach County Traffic Division 17 

• Seacoast Utility Authority 18 

• TECO Peoples Gas 19 

 20 

These utilities should be field located/verified during the design phase to evaluate potential 21 

conflicts with extending pipe laterals and constructing new storm drain/curb inlets. 22 

FDOT has ITS facilities within the project limits primarily located along the east side of mainline 23 

I-95 and along the northbound on and off ramps.  These include underground conduit/cable and 24 

ITS facilities on concrete poles.  Impacts to these facilities are anticipated due to the improvements 25 

identified in the preferred alternative, primarily adjacent to Ramp ‘B’ and Ramp ‘C’.  Coordination 26 

during the design phase between ITS, roadway and drainage disciplines is recommended. 27 

5.8  Existing Drainage Basins 28 

5.8.1  Basin 1  29 

From the beginning of the project to Northlake Boulevard stormwater is discharged to the 30 

NPBCID EPB-6A Canal.  This canal discharges to the C-17 Canal.   31 
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Contributing areas in this basin include mainline I-95, Ramp ‘A’ infields and Ramp ‘B’ 1 

infields.  Prior to discharge, water quality and attenuation is provided by several methods.    2 

Stormwater runoff is managed within roadside swales, interchange infields and a French drain 3 

(FD) system located under the median barrier wall of I-95.  The FD system provides water 4 

quality for the HOV lanes and median shoulder for both directions of travel.  Stormwater runoff 5 

from the remaining I-95 FDOT R/W is managed separately within the mainline roadside swales 6 

and the infields of Ramp ‘A’ and Ramp ‘B’.  Discharge to the NPB-6A Canal is via typical 7 

FDOT control structures and pipe located on each side of mainline I-95.  As such, the analysis 8 

in this report further sub-divides Basin 1 into Area A and Area B, associated with Ramp ‘A’ 9 

and Ramp ‘B’, respectively.  10 

5.8.2  Basin 2 11 

From Northlake Boulevard to the end of the project, stormwater is discharged to the Earman 12 

River Canal with two exceptions.  These exceptions include the Ramp ‘C’ and Ramp ‘D’ 13 

infields which discharge to the Northlake Boulevard system (discussed below).  The Earman 14 

River Canal converges with the C-17 Canal which leads to the Intracoastal Waterway.  Prior to 15 

discharge, water quality and attenuation is provided by several methods.  Contributing areas in 16 

this basin include mainline I-95, Ramp ‘C’ infields and Ramp ‘D’ infields.  In addition, there 17 

are offsite contributing areas from residential neighborhoods along both the east and west side 18 

of I-95.  Runoff from these offsite areas connect to the I-95 system via slots in the sound barrier 19 

walls.  Stormwater runoff is managed within roadside swales, interchange infields and a French 20 

drain (FD) system located under the median barrier wall of I-95.  The FD system provides 21 

water quality for the HOV lanes and median shoulder for both directions of travel.  Stormwater 22 

runoff from the remaining I-95 FDOT R/W is managed separately within the mainline roadside 23 

swales and the infields of Ramp ‘C’ and Ramp ‘D’.   Discharge to the Earman River Canal is 24 

via typical FDOT control structures and pipe located on each side of mainline I-95.  The Ramp 25 

‘C’ and Ramp ‘D’ infields discharge via typical FDOT control structures and pipe to the 26 

Northlake Boulevard system.  As such, the analysis in this report further sub-divides Basin 2 27 

into Area C and Area D, associated with Ramp ‘C’ and Ramp ‘D’, respectively.  28 

5.8.3  Basin Northlake  29 

Within the Northlake Boulevard right-of-way, runoff is captured in curb inlets and conveyed 30 

to the C-17 Canal via a storm drain system.  Prior to discharging to the C-17 canal, water quality 31 

is provided in approximately 1,200 feet of french drain located within the limited access right-32 

of-way of I-95/Northlake Boulevard.  The infields of Ramp ‘C’ and Ramp ‘D’ provide 33 

attenuation and water quality prior to discharging to the Northlake Boulevard system.  34 

  35 
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5.9  Soils  1 

The soils consists primarily of Immokalee fine sand Basinger sand that is characterized as nearly 2 

level, poorly drained, deep sandy soil.  The hydrologic soil group is A/D.  The AASHTO 3 

classification is A-3.  The exfiltration rates documented in past permits are summarized below.  4 

These values indicate the existing soils provide suitable conditions for the use of french drain.  A 5 

soils map of the area is included in Appendix E.  6 

 7 

Table 5-1   Exfiltration Rate Data 8 

Location  Exfiltration  

Rate (cfs/sf-ft. head)  

Remarks  

Mainline I-95 STA 1848+00  3.4x10-4  Drainage Report dated Dec 2001 (FPID  

231921-1)  

Northlake Blvd. STA 26+00  5.0x10-5  SFWMD Permit No. 50-04686-P  

Northlake Blvd. STA 43+00  7.0x10-5  SFWMD Permit No. 50-04686-P  

  9 

The wet season water table (WSWT) documented in past permits are summarized below: 10 

 11 

Table 5-2  Water Table Data 12 

Location  WSWT Elev.  

(NAVD)  

Remarks  

Mainline I-95 STA  

1848+00  

9.00 ft  Drainage Report dated Dec 2001 (FPID  

231921-1)  

Northlake Blvd. STA  

26+00  

8.98 ft  SFWMD Permit No. 50-04686-P  

Northlake Blvd. STA  

43+00  

8.28 ft  SFWMD Permit No. 50-04686-P  

 13 
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Section 6  1 

Proposed Drainage System 2 

6.1  Alternative 1 – Modified Concept  3 

For this alternative, all the stormwater needs for the I-95 improvements can be accommodated 4 

within the I-95 right-of-way.  The existing French drain system under the I-95 median barrier wall 5 

is not impacted by this alternative and will remain.  Existing roadside swales and the interchange 6 

infields will be used and will remain as dry detention areas to provide water quality and attenuation.  7 

Runoff would be conveyed overland to the interchange infields.  Along the ramps, barrier wall 8 

inlets will be used to capture runoff adjacent to the barrier wall mounted retaining wall.  The 9 

roadside swales along the ramps will remain between the existing sound barrier wall and proposed 10 

retaining wall that supports the widened ramps.   11 

Maintenance access has to be considered along I-95.  Maintenance access exists at Holly Drive and 12 

access the Earman River Canal.  The existing three cell 10’ x 12’ concrete box culvert at the Earman 13 

Canal will be extended to maintain access over the Earman River Canal on each side of I-95.  A 14 

preliminary analysis of the box culvert extension was performed.  The results indicate an 15 

insignificant headwater increase of 0.01 feet.  Therefore, extending the box culvert will not cause 16 

adverse impacts. 17 

For the improvements proposed along Northlake Boulevard, an offsite pond is required to provide 18 

water quality and attenuation.  A wet detention pond with an area of 2.2 acres is estimated for this 19 

alternative to satisfy the treatment volume and attenuation volume requirements.  Pond siting 20 

alternative analysis was completed for the recommended roadway alternative, Alternative 1 21 

Modified Concept.   The summary of the pond siting alternative analysis and recommendations are 22 
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further discussed in Section 7 of this report.  The recommendations are based on pond sizes and 1 

locations determined from preliminary data, engineering judgement and assumptions.  Pond sizes 2 

may change during the design phase as more detailed information is determined on the final 3 

roadway geometrics, agency criteria, existing utilities, contamination sites and existing drainage 4 

systems.  As such, if the following requirements are met, an offsite pond may not be required.  The 5 

following items can be evaluated during the design phase. 6 

a. SFWMD would need to waive the requirements listed in Appendix E of the Environmental 7 

Resource Permit Applicant’s Handbook Volume II, SFWMD (i.e. Annual Nutrient Loading 8 

Analysis).  Further discussion between SFWMD and FDOT during the design phase will be 9 

required. 10 

b. Exfiltration rates along the corridor are suitable for the use of French drain.  Design 11 

sufficient length of French drain to satisfy water quality requirements for the additional 12 

impervious area with proper consideration of buried utilities and contamination sites.  This 13 

would be in addition to the existing 1,230 feet of French drain.   14 

c. Demonstrate the additional runoff from the proposed widening will not flood the roadway, 15 

by checking the hydraulic grade line in the storm drain system, to meet the Palm Beach 16 

County Thoroughfare Standards, Appendix B – Drainage Design Guidelines.  Design level 17 

survey of all existing drainage structures and storm tabs would be used by the design team 18 

to demonstrate this requirement. 19 

d. Demonstrate the post development discharge rate is less than or equal to the pre 20 

development discharge rate.  This could be accomplished by evaluating the discharge from 21 

an overall project standpoint, including the I-95 stormwater management facilities. 22 

6.2  Alternative 2 – DDI Concept  23 

For this alternative, the I-95 improvements along Ramp A and Ramp B (Basin1) can be 24 

accommodated within the I-95 right-of-way.  In Basin 2, the pond size estimate for improvements 25 

along Ramp C is 0.3 acres and along Ramp D is 0.5 acres.  The existing French drain system under 26 

the I-95 median barrier wall is not impacted by this alternative and will remain.  Runoff would be 27 

conveyed overland to the interchange infields.  Along the ramps, barrier wall inlets will be used to 28 

capture runoff adjacent to the barrier wall mounted retaining wall.  Note the roadside swales along 29 

the ramps will remain between the existing noise barrier wall and proposed retaining wall that 30 

supports the widened ramps, therefore maintenance access should considered during the design 31 

phase at the Earman River Canal.    For the improvements proposed along Northlake Boulevard, 32 

an offsite pond would be required.  A wet detention pond with an area of 3.3 acres is estimated for 33 
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this alternative to provide both the treatment volume and estimated attenuation volume.  Pond siting 1 

alternative analysis was not performed on this alternative since it is not recommended. 2 

6.3  Alternative 3E – Dual Flyover Concept  3 

For this alternative, the I-95 improvements along Ramp A and Ramp C require offsite ponds. The 4 

improvements along Ramp B and Ramp D can be accommodated for within the I-95 right-of-way.  5 

The pond size estimate for improvements along Ramp A is 0.3 acres and along Ramp C is also 0.3 6 

acres.  The existing French drain system under the I-95 median barrier wall is not impacted by this 7 

alternative and will remain.  Runoff would be conveyed overland to the interchange infields.  Along 8 

the ramps, barrier wall inlets will be used to capture runoff adjacent to the barrier wall mounted 9 

retaining wall.  Note the roadside swales along the ramps will remain between the existing noise 10 

barrier wall and proposed retaining wall that supports the widened ramps, therefore maintenance 11 

access at the Earman River Canal should considered during the design phase. 12 

For the improvements proposed along Northlake Boulevard an offsite pond would be required.  A 13 

wet detention pond with an area of 4.4 acres is estimated for this alternative to provide both the 14 

treatment volume and estimated attenuation volume.  Pond siting alternative analysis was not 15 

performed on this alternative since it is not recommended. 16 

Table 6-1 summarizes the pond estimates for each alternative.  The conceptual calculations are 17 

summarized in Appendix C and Appendix D.  18 

Table 6-1  Summary of Pond Estimates for each Alternative 19 

Alternative  

Basin1  Basin 2  Basin 

Total Area 

A 
Area 

B 
Area 

C 
Area 

D 
Northlake 

Boulevard 

acres  acres  acres  acres  acres  acres  

Modified Concept (ALT 1)  0  0  0  0  2.2  2.2  

DDI Concept (ALT 2)  0  0  0.3  0.5  3.3  4.1  

Dual Flyover Concept (ALT 3E)  0.3  0  0.3  0  4.4  5.0  

  20 

6.4  Shared Use Pond Considerations  21 

A review of existing offsite ponds was considered for the shared use pond concept.  Three ponds 22 

exist within a few hundred feet of the Northlake Boulevard right-of-way.   The first pond is located 23 

approximately 300 feet east of Military Trail along the south side of Northlake Boulevard (Station 24 

13+50).  It is a small shallow dry detention pond surrounded by development serving a bank.  There 25 

is no room for expansion without impacting adjacent property, therefore this pond was considered 26 

not suitable for shared use.  27 
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The second pond is located approximately 1000 feet east of Military Trail along the north side of 1 

Northlake Boulevard (Station 20+00).  It is a wet detention pond serving a large retail space 2 

surrounded by business and residential property.  There is potential for this pond to provide 3 

additional volume by raising the bleeder elevation.  This would require a permit modification and 4 

a drainage easement.  The drainage easement would provide a pipe connection from the road to the 5 

pond.  However, the easement would need to bisect business property and create impacts, therefore 6 

this pond was considered not suitable for shared use.  7 

The third location is adjacent to Ramp B along the south side of Northlake Boulevard (Station 8 

42+00).  It is a wet detention pond serving a large retail space surrounded by business and I-95.  9 

The outfall for this pond is the C-17 Canal via a 3,000 feet long storm drain pipe within the 10 

Northlake Commons parking lot and an east-west drainage easement located approximately 420 11 

feet north of Constellation Boulevard.  The storm drain pipe “daylights” as a 48” CMP into a 12 

conveyance ditch along Burma Road which connects to the C-17.  Based on SFWMD permits, 13 

there have been previous complaints of street flooding within residential streets.  Although the 14 

complaints were related to lack of maintenance activities, this shared use pond location was not 15 

further considered since it could be difficult to enforce maintenance activities within the boundaries 16 

of the conveyance system to the C-17. 17 
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Section 7  1 

Pond Siting Alternative Analysis 2 

Pond siting alternative analysis was performed to identify a preferred pond site for Alternative 1 – 3 

Modified Concept.  This is the recommended roadway alternative.  A pond siting alternative 4 

analysis was not performed on the other roadway alternatives.  The pond siting methods follow the 5 

FDOT District 4 Pond Siting Procedures, July 2010.  A pond siting team was assembled and 6 

consisted of members from the following disciplines: roadway, drainage, environmental, right-of-7 

way, construction and legal counsel.  The multi-discipline team attendee list, meeting notes, 8 

exhibits and pond siting matrix are included in Appendix I. 9 

This project includes drainage basins along I-95 and Northlake Boulevard.  All the drainage 10 

requirements for the I-95 improvements can be accommodated within the existing I-95 interchange 11 

infields and roadside linear ponds.  Based on conceptual analysis, the improvements along 12 

Northlake Boulevard will require an offsite pond.  The pond siting alternative analysis focused on 13 

Northlake Boulevard.   14 

The limits of the Northlake Boulevard basin for this project are from Military Trail to Sunrise 15 

Drive.  The Northlake Boulevard right-of-way varies in width from 140 feet to 210 feet.  The 16 

Northlake Boulevard roadway basin is approximately 16.4 acres, not including the pond parcel.  17 

The pond was sized to accommodate the widening of Northlake Boulevard from 6-lanes to 8-lanes 18 

within the proposed road right-of-way.  The additional impervious area is approximately 1.01 acres, 19 

also it was assumed all offsite runoff would continue to be managed within existing offsite 20 

facilities.  The discharge point for the Northlake Boulevard runoff is the C-17 Canal located 4,000 21 

feet east of I-95.  The pond size estimate for Northlake Boulevard is 2.2 acres.   22 
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Seven pond sites were initially reviewed by the multi-discipline team.  These pond sites are named 1 

A through G.  These initial seven pond sites were selected based on vicinity to the I-95 Northlake 2 

Boulevard interchange, drainage requirements, availability of undeveloped parcels and proximity 3 

to the C-17 Canal.  Pond sites A, B and F were selected from the initial seven pond sites for further 4 

evaluation.   5 

Pond site A - This site is located adjacent to Ramp D on the northwest quadrant of I-95 and 6 

Northlake Boulevard.  The pond site would encompass four residential parcels and one parcel 7 

developed with a hotel.  The team decided on this site/shape to not encroach within the adjacent 8 

parcel to the west (ABC Fine Liquors and Spirits, Nutrition Smart) and also utilize the residential 9 

parcels to the north that are being impacted due to the proposed Ramp D improvements.  The hotel 10 

parcel would be a whole take and there is an outdoor advertising sign located on this parcel.    The 11 

advantage of this site from a drainage standpoint is its proximity to both Northlake Boulevard and 12 

I-95 which is directly adjacent to the FDOT right-of-way eliminating the need for drainage 13 

easement(s).  The total pond site area available for drainage with a maintenance berm is 2.30 acres.  14 

Pond site B – This site is located adjacent to Roan Lane on the northeast quadrant of I-95 and 15 

Northlake Boulevard.  The team decided on this site/shape since it would only impact one parcel 16 

that is currently undeveloped and is for sale.  The advantage of this site from a drainage standpoint 17 

is it located closer to the C-17 outfall and would be easier to construct.  The total pond site area 18 

available for drainage with a maintenance berm is 2.39 acres.    19 

Pond site F – This site is located along the north side frontage of Northlake Boulevard, adjacent to 20 

Roan Lane.  Although one developed parcel (Edwin Watts) would be impacted, the team decided 21 

on this site/shape in conjunction with an adjacent undeveloped parcel.  Overall, this potential pond 22 

site would occur on two parcels.  The advantage of this site from a drainage standpoint is its 23 

proximity to Northlake Boulevard eliminating the need for drainage easement(s) and it is located 24 

closest to the C-17 outfall.  The total area available for drainage with maintenance berm is 2.2 acres.  25 

A 35 foot right-of-way width would be available between Roan Lane and Sunrise Drive.  26 

Conceptually this would accommodate the existing “alley” that connects these two local streets.   27 

The remaining potential pond sites (See Appendix I for map identifying the pond locations) were 28 

eliminated from further evaluation as follows:   29 

- Pond site C – eliminated due to adjacent high risk contamination site.  30 

- Pond site D – eliminated due to business impacts.  31 

- Pond site E – eliminated due to business impacts and impacts to access along Sunset Drive 32 
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- Pond site G – eliminated due to business impacts.   1 

A pond siting matrix was used by the multi-discipline team to weigh and score each of the three 2 

pond sites based on several factors, including: 3 

• Zoning 4 

• Land Use 5 

• Right-of-Way Net Cost for pond parcel 6 

• Drainage Considerations 7 

• Flood Zone FEMA 8 

• Contamination and Hazardous Materials 9 

• Utilities  10 

• Threatened and Endangered Species 11 

• Outdoor Advertising (ODA) 12 

• Noise 13 

• Wetlands and Protected Uplands 14 

• Cultural Resources Involvement 15 

• Section 4(f) 16 

• Public Wellfield 17 

• Construction 18 

• Maintenance 19 

• Aesthetics 20 

• Public Opinion and Adjacent Residency Concerns 21 

Criteria factors that were determined to have similar significance at each of the three pond sites, or 22 

determined not applicable, were given a weight of zero. 23 

  24 
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Those factors include: 1 

• Flood Zone FEMA (flood zones will not influence any pond sites) 2 

• Noise (N/A),  3 

• Wetlands and Protected Uplands and Associated Costs (no wetlands in the project) 4 

• Section 4(f) (Section 4(f) lands will not influence any pond sites) 5 

• Public Wellfield (well fields will not influence any pond sites) 6 

The weighing and scoring for the remaining factors were determined based on the multi-discipline 7 

team discussion.  Lower scores means a better or more desired alternative.   8 

Zoning (Right-of-Way) – Pond site F and Pond site B have the same zoning but Pond site F is more 9 

prominent due to its highway frontage location.  Therefore Pond site B was scored lower than Pond 10 

site F.  Pond site A had mixed zoning and was scored in the middle. 11 

Land Use – Due to Pond site B currently being vacant it was scored the lowest.  Pond site F would 12 

leave an uneconomic remainder, therefore it scored the highest between the three ponds. 13 

Right-of-Way Costs – Pond site F would have the highest right-of-way cost.  Pond site A right-of-14 

way cost falls between Pond site F and Pond site B. Pond site B would have the lowest right-of-15 

way cost, therefore it was scored the lowest. 16 

Drainage Considerations – Pond site A is located further upstream and the shape would be 17 

constrained by the remaining residential parcels along Ramp D.  Pond site B would require a 18 

drainage easement and piping along Roan Lane.  Pond site F is hydraulically closer to the C-17 19 

Canal, furthest downstream and adjacent to Northlake Boulevard, awarding it the lowest score.  20 

Contamination and Hazardous Materials – Pond site B and Pond site F are located near a high rated 21 

risk site.  Pond site F is down gradient of the groundwater flow from the high risk contaminated 22 

site giving it the highest score. Pond site A is adjacent to a parcel rated with a median risk rating.  23 

Pond site A was scored the lowest compared to the other alternative pond sites. 24 

Utilities – Existing underground utilities located on the Pond site A parcel service the hotel and 25 

overhead utilities. Pond site A was scored the lowest out of the three alternative pond sites. Pond 26 

site B currently has no existing utilities but would require a drainage easement along Roan lane in 27 

order to have the runoff reach the pond. Underground utilities are located on Pond site F for a local 28 

water utility company giving Pond site F the highest score.  29 
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Threatened and Endangered Species and Associated Costs – all three pond sites were scored the 1 

same as all three have minimal/no impact to threatened or endangered species.  2 

Construction – Pond site A was giving the highest score due to construction access that would 3 

likely occur through the residential area along Rochester Street. Pond site B has good construction 4 

access and will require storm drain along Roan Lane. Pond site F received the lowest score due to 5 

the best construction access and ease of storm drain connections. 6 

Maintenance – All pond sites received the same score for maintenance.  7 

Aesthetics – Pond sites would be designed consistent with the FDOT Highway Beautification 8 

Policy.  Pond site A could have more requirements due to proximity of local residences. Pond site 9 

B would require a fence due to the adjacent Church but may require the least amount of beatification 10 

compared to the other sites. Pond site F received the highest score due to it being on the frontage 11 

of Northlake Boulevard with the City of Palm Beach Gardens likely requesting specific 12 

landscaping. 13 

Public Opinion and Adjacent Residency Concerns – Pond site A received a medium score due to 14 

residence possibly not favoring a pond in this location. Pond site B is currently vacant and received 15 

the lowest score. Pond site F was scored the highest due to it being on the frontage of Northlake 16 

Boulevard.  The weight factor was increased from 5 to 6 during the third meeting to capture the 17 

public’s comments generated during the December 08, 2016 Alternatives Public Workshop. 18 

The pond site with the lowest ranking was chosen as the preferred pond site.  Pond site B received 19 

a score of 220.  Pond site A came in second with a score of 298 and Pond site F received a score of 20 

312.  The pond siting multi-discipline team unanimously selected Pond site B as the preferred pond 21 

site alternative.  The completed pond siting matrix for this project is included in Figure 7-2.  The 22 

pond site matrix with incorporated notes from the pond siting meetings is included in Appendix I. 23 

The wet detention pond typical section documented in the FDOT Drainage Manual can be used for 24 

this project.  Fencing should be considered since the pond is located adjacent to a church and within 25 

a residential area where children could have access.   26 

A preliminary nutrient loading analysis was completed using the BMPTRAINS program supplied 27 

by the UCF Stormwater Management Academy.  This analysis compares the annual removal 28 

efficiency provided in the existing exfiltration trench to that of a wet detention pond.  The results 29 

demonstrate that a net improvement in annual removal efficiency for both Total Nitrogen and Total 30 

Phosphorus can be achieved in a wet detention pond.  The minimum parameters for the wet 31 

detention pond would include a residence time of 2.2 days, a pond depth of 10 feet (permanent 32 

pool) with a surface water area of 1.3 acres.   33 
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Figure 7-1  Pond Cross Section 
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Figure 7-2  Pond Site Matrix – Alt 1 Modified Concept 
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Section 8  1 

Floodplains 2 

There will be no net floodplain encroachments for this project.  Both I-95 and Northlake Boulevard 3 

are located within Zone B according to FEMA Map 1202210004B.  Zone B are areas between the 4 

limits of the 100-year and 500-year flood; or certain areas subject to 100yr flooding with average 5 

depths less than one foot; or areas protected by levees from the base flood.  The FEMA maps for 6 

this project are included in Appendix F.  7 
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Section 9  1 

Conclusions 2 

All of the drainage requirements can be provided within the I-95 right-of-way for the I-95 roadway 3 

improvements identified in the recommended alternative, Alternative 1 – Modified Concept.  For 4 

the improvements along Northlake Boulevard, pond site alternatives were identified and Pond 5 

siting alternatives analysis was conducted using District 4’s Pond Siting Procedures.   6 

A pond size right-of-way requirement of 2.2 acres is estimated for the Northlake Boulevard 7 

widening improvements between Military Trail and Sunrise Drive.  Pond site B is the recommended 8 

pond site.  The Pond Site B is a 2.39 acre undeveloped parcel located adjacent to Roan Lane which 9 

will satisfy the estimated pond size right-of-way requirement.   10 

The existing triple cell box culvert at the Earman River Canal (Station 1877+40) will need to be 11 

extended to provide maintenance access south of the canal.  There will be no net floodplain 12 

encroachments for this project. 13 

The conceptual drainage analysis to estimate the right-of-way requirements uses a volumetric 14 

analysis which accounts for both water quality treatment and quantity for runoff attenuation.  The 15 

recommendations are based on pond sizes and locations determined from preliminary data, 16 

engineering judgement and assumptions.  Pond sizes may change during the design phase as more 17 

detailed information is determined on the final roadway geometrics, agency criteria, existing 18 

utilities and existing drainage system. 19 
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Appendix C  

Treatment Volume Calculations 



I-95/ Northlake Blvd. PDE Study FPID 435803-1-22-02 Designed By: R Olivier__
Reviewed By: __________

1 of 4

TREATMENT VOLUME REQUIRED -- MODIFIED CONCEPT ALTERNATIVE

Basin Area 
Name

Roadway ID
Total Basin 

Area
Pervious 

Area
Impervious Area 

to be treated1

2.5" x Impervious 
area (Wet 

Detention)4

1" x Basin area 
(Wet 

Detention)4

Greater of 1" 
or 2.5" (Wet 
Detention)4

Is Basin 
Discharging to 

an OFW?

Proposed type of 
treatment

Treatment 
Volume 

Required2

Available Volume 
(Roadside Swales or 

Infields)

Avg. Bottom 
Width Pond

Length 
Pond

Treat Vol 
Satisfied?

See 
Note

Overall Width (ft)
(acres) (acres) (acres) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ft) 5 ft 5 ft

A1 Ramp A There are no proposed improvements in this basin No There are no proposed improvements in this basin N/A Treatment Volume Depth (ft) Freeboard 12"

A2 Ramp A There are no proposed improvements in this basin No There are no proposed improvements in this basin N/A 0.9
A3 Ramp A There are no proposed improvements in this basin No There are no proposed improvements in this basin N/A 1: 4 1: 4
B1 Ramp B 4.27 1.13 3.14 0.65 0.36 0.65 No Dry Detention2 0.49 0.58 20 650 Yes 3.6 3.6
B2 Ramp B 1.93 1.12 0.81 0.17 0.16 0.17 No Dry Detention2 0.13 0.56 20 630 Yes W (ft) = 10
B3 Ramp B 5.76 1.38 4.38 0.91 0.48 0.91 No Dry Detention2 0.68 0.84 12 1,350 Yes L (ft) = 1,500
B4 Ramp B 1.45 0.54 0.91 0.19 0.12 0.19 No Dry Detention2 0.14 0.33 12 530 Yes
C1 Ramp C 3.07 1.24 1.83 0.38 0.26 0.38 No Dry Detention2 0.29 0.49 20 550 Yes Volume = 12.24 sq.ft.
C2 Ramp C 1.92 0.75 1.17 0.24 0.16 0.24 No Dry Detention2 0.18 0.37 8 775 Yes Volume = 0.42 ac-ft
C3 Ramp C 4.68 1.08 3.60 0.75 0.39 0.75 No Dry Detention2 0.56 0.83 10 1,500 Yes Overall W = 29.2 ft
C4 Ramp C 4.16 1.43 2.73 0.57 0.35 0.57 No Dry Detention2 0.43 0.56 15 1,450 Yes
D1 Ramp D 4.56 1.43 3.13 0.65 0.38 0.65 No Dry Detention2 0.49 0.64 35 450 Yes 3
D2 Ramp D 1.15 0.55 0.60 0.13 0.10 0.13 No Dry Detention2 0.09 0.30 5 800 Yes
D3 Ramp D 5.28 1.15 4.13 0.86 0.44 0.86 No Dry Detention2 0.65 0.77 10 1,400 Yes Approach: 
D4 Ramp D 1.06 0.21 0.85 0.18 0.09 0.18 No Dry Detention2 0.13 0.13 10 240 No Calculate total basin area and available green space for SWM.

Total 39.29 12.01 27.28 4.26 6.40 Yes Calculate treatment volume required for total basin areas.
Estimate increased runoff and attenuation volume for total basin areas.

Notes: Compare available green space for SWM vs. total TV and AV required.
1. The areas were determined using Microstation Area Tool with TOPORD and DSGNRD files. If available green space is >  total volume required, ok.
2. The proposed BMP is Dry Detention.  The minimum treatment volume is based on 75% of wet detention calculation. If not, then need offsite area to manage stormwater.
3. Need to regrade/excavate close to MSE wall for larger infield area for drainage.  Clear/grub landscape required.
4.  The project is permitted and existing infields/swales already provide water quality.  Therefore, estimate ALL the POST impervious area for each sub-basin to determine TV req'd

WORK SHEET
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TREATMENT VOLUME REQUIRED -- DIVERGING DIAMOND ALTERNATIVE

Basin Area 
Name

Roadway ID
Total Basin 

Area
Pervious 

Area
Impervious Area 

to be treated1

2.5" x Impervious 
area (Wet 

Detention)4

1" x Basin area 
(Wet 

Detention)4

Greater of 1" 
or 2.5" (Wet 
Detention)4

Is Basin 
Discharging to 

an OFW?

Proposed type of 
treatment

Treatment 
Volume 

Required2

Available Volume 
(Roadside Swales or 

Infields)

Avg. Bottom 
Width Pond

Length 
Pond

Treat Vol 
Satisfied?

See 
Note

Overall Width (ft)
(acres) (acres) (acres) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ft) 5 ft 5 ft

A1 Ramp A 2.56 1.21 1.35 0.28 0.21 0.28 No Dry Detention2 0.21 0.79 18 930 Yes Treatment Volume Depth (ft) Freeboard 12"

A2 Ramp A 3.16 1.58 1.58 0.33 0.26 0.33 No Dry Detention2 0.25 0.51 30 350 Yes 1
A3 Ramp A There are no proposed improvements in this basin No There are no proposed improvements in this basin N/A 1: 6 1: 3
B1 Ramp B 4.27 1.37 2.90 0.60 0.36 0.60 No Dry Detention2 0.45 0.46 30 575 Yes 6 3
B2 Ramp B 2.24 0.92 1.32 0.27 0.19 0.27 No Dry Detention2 0.21 0.37 15 500 Yes W (ft) = 30
B3 Ramp B There are no proposed improvements in this basin There are no proposed improvements in this basin N/A L (ft) = 320
C1 Ramp C 3.07 1.03 2.04 0.43 0.26 0.43 No Dry Detention2 0.32 0.32 30 400 Yes
C2 Ramp C 2.26 0.48 1.78 0.37 0.19 0.37 No Dry Detention2 0.28 0.30 18 650 Yes Volume = 34.5 sq.ft.
C3 Ramp C 4.68 1.24 3.44 0.72 0.39 0.72 No Dry Detention2 0.54 0.56 12 1,700 Yes
C4 Ramp C 4.16 1.83 2.33 0.49 0.35 0.49 No Dry Detention2 0.36 0.72 20 1,450 Yes Volume = 0.25 ac-ft
D1 Ramp D 4.56 1.01 3.55 0.74 0.38 0.74 No Dry Detention2 0.55 0.25 30 320 No 3 Overall W = 52 ft
D2 Ramp D 1.15 0.24 0.91 0.19 0.10 0.19 No Dry Detention2 0.14 0.06 8 220 No 3
D3 Ramp D There are no proposed improvements in this basin There are no proposed improvements in this basin N/A

Total 32.11 10.91 21.20 3.31 4.34 Yes

Notes:
1. The areas were determined using Microstation Area Tool with TOPORD and DSGNRD files.
2. The proposed BMP is Dry Detention.  The minimum treatment volume is based on 75% of wet detention calculation.
3.  Use compensative treatment approach.  Overtreat within basin D1 and obtain SFWMD concurrence during design phase.  OR reconstruct MSE wall along I-95 to provide more volume.
4.  The project is permitted and existing infields/swales already provide water quality.  Therefore, estimate ALL the POST impervious area for each sub-basin to determine TV req'd

WORK SHEET



I-95/ Northlake Blvd. PDE Study FPID 435803-1-22-02 Designed By: R Olivier__
Reviewed By: __________

3 of 4

TREATMENT VOLUME REQUIRED -- FLYOVER (FO) CONCEPT ALTERNATIVE

Basin Area 
Name

Roadway ID
Total Basin 

Area
Pervious 

Area
Impervious Area 

to be treated1

2.5" x Impervious 
area (Wet 

Detention)6

1" x Basin area 
(Wet 

Detention)4

Greater of 1" 
or 2.5" (Wet 
Detention)4

Is Basin 
Discharging to 

an OFW?

Proposed type of 
treatment

Treatment 
Volume 

Required2

Available Volume 
(Roadside Swales or 

Infields)

Avg. Bottom 
Width Pond

Length 
Pond

Treat Vol 
Satisfied?

See 
Note

Overall Width (ft)
(acres) (acres) (acres) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ft) 5 ft 5 ft

A1 Ramp A 2.56 1.57 0.99 0.21 0.21 0.21 No Dry Detention2 0.16 0.99 30 800 Yes Treatment Volume Depth (ft) Freeboard 12"

A2 Ramp A 3.58 0.95 2.63 0.55 0.30 0.55 No Dry Detention2 0.41 0.43 30 350 Yes 1.5
A3 Ramp A 4.65 0.52 4.13 0.86 0.39 0.86 No Dry Detention2 0.65 0.39 4 1,600 No 5 1: 2 1: 2
A4 Ramp A 6.14 1.32 4.82 1.00 0.51 1.00 No Dry Detention2 0.75 0.87 8 1900 Yes 3 3
B1 Ramp B 4.7 1.29 3.41 0.71 0.39 0.71 No Dry Detention2 0.53 0.58 20 650 Yes W (ft) = 8
B2 Ramp B 1.93 1.13 0.80 0.17 0.16 0.17 No Dry Detention2 0.13 0.56 20 630 Yes L (ft) = 2,300
B3 Ramp B There are no proposed improvements in this basin There are no proposed improvements in this basin N/A
C1 Ramp C 3.35 0.96 2.39 0.50 0.28 0.50 No Dry Detention2 0.37 0.38 20 420 Yes Volume = 16.5 sq.ft.
C2 Ramp C 1.92 0.82 1.10 0.23 0.16 0.23 No Dry Detention2 0.17 0.72 20 800 Yes Volume = 0.87 ac-ft
C3 Ramp C 4.68 1.25 3.43 0.71 0.39 0.71 No Dry Detention2 0.54 0.68 10 1,800 Yes Overall W = 22 ft
C4 Ramp C 6.2 2.35 3.85 0.80 0.52 0.80 No Dry Detention2 0.60 1.66 20 2,100 Yes
D1 Ramp D 4.98 1.14 3.84 0.80 0.42 0.80 No Dry Detention2 0.60 0.63 30 510 Yes
D2 Ramp D 1.15 0.44 0.71 0.15 0.10 0.15 No Dry Detention2 0.11 0.16 12 260 Yes
D3 Ramp D There are no proposed improvements in this basin There are no proposed improvements in this basin N/A

Total 45.84 13.74 32.10 5.02 8.05 Yes

Notes:
1. The areas were determined using Microstation Area Tool with TOPORD and DSGNRD files.
2. The proposed BMP is Dry Detention.  The minimum treatment volume is based on 75% of wet detention calculation.
3.  Runoff from the EB to NB flyover is captured and conveyed to the interchange infields beginning at STA 32+00.
4.  Runoff from the WB to SB flyover is captured and conveyed to the interchange infields beginning at STA 41+00.
5. Use compensative treatment approach.  Overtreat within basin A1 and C1 and obtain SFWMD concurrence during design phase.
6.  The project is permitted and existing infields/swales already provide water quality.  Therefore, estimate ALL the POST impervious area for each sub-basin to determine TV req'd

WORK SHEET



Delay [hrs]

max delay = 15 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: AC

Total post-development catchment or for BMP analysis: 18.40 AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): 68.225 ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: 92.30 Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: 85.00 % Post-development Annual Mass Loading - Nitrogen: 127.892 kg/year

Estimated BMPArea (No loading from this area) 0.00 AC Post-development Annual Mass Loading - Phosphorus: 16.828 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

WATERSHED CHARACTERISTICS V 8.4

CLICK ON CELL BELOW TO SELECT 

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment

Highway: TN=1.520 TP=0.200

Highway: TN=1.520 TP=0.200

CLICK ON CELL BELOW TO SELECT 

SELECT CATCHMENT CONFIGURATION 5/10/2017

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

CLICK ON CELL BELOW TO SELECT 

Blue Numbers = 

Red Numbers =

Input data

Calculated

CATCHMENT NO.2 NAME:                                                           

OVERWRITE DEFAULT CONCENTRATIONS USING:

USE DEFAULT CONCENTRATIONS

CLICK ON CELL BELOW TO SELECT 

Northlake Blvd. PondCATCHMENT NO.1 NAME: 

OVERWRITE DEFAULT CONCENTRATIONS:

USE DEFAULT CONCENTRATIONS

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



Note: There are loadings from this BMP area above the trench. Northlake Blvd. PondCatchment 2 Catchment 3 Catchment 4

Contributing catchment area: 18.400 0.000 0.000 0.000 ac

Required treatment efficiency (Nitrogen): TBD %

Required treatment efficiency (Phosphorus): TBD %

Required retention for the entire catchment to meet required efficiency: 0.000 0.000 0.000 0.000 in

Required water quality retention volume: 0.000 0.000 0.000 0.000 ac-ft

Provided retention depth(0.1-3.99 inches): 0.140 in

Provided treatment efficiency (Nitrogen): 14.212 0.000 0.000 0.000 %

Provided treatment efficiency (Phosphorus): 14.212 0.000 0.000 0.000 %

Remaining treatment efficiency needed (Nitrogen): %

Remaining treatment efficiency needed (Phosphorus): %

Remaining retention depth needed if retention: 0.000 0.000 0.000 0.000 in

EXFILTRATION TRENCH: 5/10/2017 V 8.4

This is an underground system, thus there is no surface area loading reduction for the area of exfiltration

The purpose of this graph is to help illustrate the 

treatment efficiency of the retention system as 

the function of retention depth. The graph 

illustrates that there is a point of diminished 

return as the retention depth is substantially 

increased. Therefore, to provide the most 

economical BMP treatment system, other 

alternatives such as "treatment trains" and 

compensatory treatment should be considered.

NOTE FOR TREATMENT EFFICIENCY 

GRAPH:

EXFILTRATION TRENCH SERVING: I-95 at Northlake Blvd.
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System Efficiency (N $ P) CAT 2 System Efficiency (N $ P) CAT 3
System Efficiency (N $ P) CAT 4

5177
Polygon

5177
Callout
Existing Efficiency (Exfiltration trench)
14.2% TN
14.2% TP



Pipe span: 24.00 in Trench length = 1230.0 ft

Pipe rise: 24.00 in Trench width = 5.0 ft

Total pipe length: 1230.00 ft Trench depth = 5.0 ft

Volume in pipe(s): 3,864.2 cf Aggregate void ratio = 0.20

REQUIRED STORAGE VOLUME:

if serving the entire watershed if part of the watershed (treatment train)

0.000 ac-ft 0 cf ac-ft 9351 cf

PROVIDED STORAGE VOLUME:

0.212 ac-ft 9,241 cf

PIPE INPUT: TRENCH INPUT:

EXFILTRATION STORAGE CALCULATOR: V 8.4
Blue Numbers = 

Red Numbers =

Input data

Calculated or Carryover

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 

THE PROVIDED EXFILTRATION TRENCH DIMENSIONS 

ARE ADEQUATE

THE PROVIDED EXFILTRATION TRENCH VOLUME IS 

GREATER THAN THE REQUIRED TREATMENT VOLUME

 

ERROR MESSAGE WINDOW FOR EXFILTRATION STORAGE

 

0.215

Pipe Span

Pipe Rise

GO BACK TO SINGLE EXFILTRATION TRENCH

CLEAR INPUT FOR THE CALCULATOR



Delay [hrs]

max delay = 15 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: AC

Total post-development catchment or for BMP analysis: 18.80 AC Average annual pre runoff volume: ac-ft/year

Pre-development Non DCIA CN: Average annual post runoff volume (note no BMP area): 66.296 ac-ft/year

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: 0.000 kg/year

Post-development Non DCIA CN: 95.80 Pre-development Annual Mass Loading - Phosphorus: 0.000 kg/year

Post-development DCIA percentage: 100.00 % Post-development Annual Mass Loading - Nitrogen: 124.276 kg/year

Estimated BMPArea (No loading from this area) 2.39 AC Post-development Annual Mass Loading - Phosphorus: 16.352 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

WATERSHED CHARACTERISTICS V 8.4

CLICK ON CELL BELOW TO SELECT 

CLICK ON CELL BELOW TO SELECT CONFIGURATION

A - Single Catchment

Highway: TN=1.520 TP=0.200

Highway: TN=1.520 TP=0.200

CLICK ON CELL BELOW TO SELECT 

SELECT CATCHMENT CONFIGURATION 5/10/2017

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

CLICK ON CELL BELOW TO SELECT 

Blue Numbers = 

Red Numbers =

Input data

Calculated

CATCHMENT NO.2 NAME:                                                           

OVERWRITE DEFAULT CONCENTRATIONS USING:

USE DEFAULT CONCENTRATIONS

CLICK ON CELL BELOW TO SELECT 

Northlake Blvd. PondCATCHMENT NO.1 NAME: 

OVERWRITE DEFAULT CONCENTRATIONS:

USE DEFAULT CONCENTRATIONS

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



Northlake Blvd. PondCatchment 2 Catchment 3 Catchment 4

Total pre-development catchment area: 0.000 0.000 0.000 0.000 ac

Total post-development catchment area: 16.410 0.000 0.000 0.000 ac

Average annual residence time (between 1 and 500 days) 2.19 days

Littoral Zone or other improvements used?* NO

Littoral Zone or other improvement efficiency credit: %

Floating Wetland or Mats used in the design: NO

Floating Wetland or Mats credit: %

Total Nitrogen removal required: TBD TBD TBD TBD %

Total Phosphorus removal required: TBD TBD TBD TBD %

Total Nitrogen removal efficiency: 14.583 0.000 0.000 0.000 %

Total Phosphorous removal efficiency: 45.256 0.000 0.000 0.000 %
Is the wet detention sufficient: NO
Average annual runoff volume: 66.296 ac-ft/yr
  * pond coverage must follow Regulatory Requirements

Wet Detention Pond Characteristic:

Minimum Pond Permanent Pool Volume: 0.398 ac-ft

Also called: FLOATING ISLANDS and includes a wet detention pond: I-95 at Northlake Blvd.

V 8.4WET DETENTION/  MANAGED AQUATIC PLANTS: 5/10/2017

The purpose of the treatment efficiency 

graphs is to help illustrate the treatment 

efficiency of the wet detention system as 

the function of average annual residence 

time (and permanent pool volume). The 

graph illustrates that there is a point of 

diminished return as the permanent pool 

volume is substantially increased. 

Therefore, to provide the most 

economical BMP treatment system, other 

alternatives such as "treatment trains" 

and compensatory treatment should be 

considered.

NOTE FOR TREATMENT EFFICIENCY 

GRAPH:
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Polygon
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Callout
Proposed Efficiency (Wet Detention Pond)
14.5% TN
45.2% TP
Both TN and TP are greater than existing removal efficiencies and demonstrate a net improvement.



Red Numbers = Calculated or Carryover

REQUIRED REMAINING TREATMENT EFFICIENCIES OF TREATMENT 

SYSTEM IN SERIES WITH FLOATING ISLANDS WITH WET DETENTION. 

USE FOR SIZING OF TREATMENT SYSTEM IN SERIES WITH FLOATING 

ISLANDS WITH WET DETENTION. 

Blue Numbers = Input data

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

GO TO STORMWATER TREATMENT ANALYSIS



What is the retention depth provided by the existing exfiltration trench?

Trench Length 1,230 ft

Provided Storage Volume 0.212 ac-ft

Project Area 18.43 ac

Provided Retention Depth 0.14 in

What is the estimated discharge from pond?

Assume 3" orifice bleeder

Head
1

0.5 ft

X sectional area of orifice 0.7854 sqft

Flow through orifice 3.0 cfs

What is depth of pond? 10 ft

What is surface water area? 1.3 ac

Estimate of permanent pool volume? 566,280        cuft

What is average annual residence time? 2.19              days

1.  Need 0.36ft TV depth over 1.3 acre pond (water surface area) to satisfy 

treatment volume required. Therefore the 0.5 ft Head estimate is 

reasonable.

Notes:

5177
Callout
min. depth of pond, surface water area and residence time to achieve a net improvement in TN and TP removal eff.

5177
Polygon



Conceptual Drainage / Pond Siting Report FM: 435803-1-22-02 
 

SR-9/I-95 at Northlake Boulevard Interchange PD&E Study D-1 

Appendix D  

Attenuation Volume Calculation Pond Size Estimates 



Project Name: I-95 Northlake  PDE Study
Project Number 435803-1-22-02

Calculated By: R. Olivier  Date:2/22/2017
Checked By:________ Date:________

Stanley Consultants 1

Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 6.23 acres B1 and B2 areas

STEP 6 What is the amount of pervious area 2.25 acres B1 and B2 areas

STEP 9 Determine Volume for (2.5") x Imperv Area 0.83 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.62 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

N/A

EPB 6A Canal

Determine treatment volume required for Modified Concept Area B1 and B2
(Associated with Ramp B)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.



Project Name: I-95 Northlake  PDE Study
Project Number 435803-1-22-02

Calculated By: R. Olivier  Date:2/22/2017
Checked By:________ Date:________

Stanley Consultants 2

Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 3.27 98
Pervious * 2.96 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 6.23 87

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 63.9%

Roadway Pvmt 3.98 98
Pervious * 2.25 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 6.23 89

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 1.55 1.19
Runoff Depth (Q) inches = 14.48 14.85
Runoff Volume (ac-ft) = 7.52 7.71

Volume Difference = 0.19 ac-ft
The estimated attenuation volume is the volume difference 0.19 ac-ft

8368.3 cu.ft.

Determine attenuation volume required for Modified Concept Area B1 and B2
(Associated with Ramp B)



Project Name: I-95 Northlake  PDE Study
Project Number 435803-1-22-02

Calculated By: R. Olivier  Date:2/22/2017
Checked By:________ Date:________

Stanley Consultants 3

Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 12.00 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is 1.00 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 35457 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 266 feet
WRECT = 133 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 4 feet z factor 4
Length at top of slope, LTOP = 270 feet
Width at top of slope, WTOP = 137 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.9 acres

Determine the water surface area for Modified Concept Area B1 and B2
(Associated with Ramp B).



Project Name: I-95 Northlake  PDE Study
Project Number 435803-1-22-02

Calculated By: R. Olivier  Date:2/22/2017
Checked By:________ Date:________

Stanley Consultants 4

Project Description

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 270 feet
WTOP = 137 feet
Length LTOP + 2(Berm width) = 280 feet
Width WTOP + 2(Berm width) = 147 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.9 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 1.1 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.73 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

Determine the R/W area needed for Modified Concept Area B1 and B2
(Associated with Ramp B).



Project Name: I-95 Northlake  PDE Study
Project Number 435803-1-22-02

Calculated By: R. Olivier  Date:2/22/2017
Checked By:________ Date:________

Stanley Consultants 1

Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 7.21 acres B3 and B4 areas

STEP 6 What is the amount of pervious area 4.21 acres B3 and B4 areas

STEP 9 Determine Volume for (2.5") x Imperv Area 0.63 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.47 acre-ft

Roadside linear ponds located between 
retaining walls and sound barrier walls along 
I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

N/A

EPB 6A Canal

Determine treatment volume required for Modified Concept Area B3 and B4
(Associated with Ramp B)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.



Project Name: I-95 Northlake  PDE Study
Project Number 435803-1-22-02

Calculated By: R. Olivier  Date:2/22/2017
Checked By:________ Date:________

Stanley Consultants 2

Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 4.52 98
Pervious * 2.69 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 7.21 89

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 72.9%

Roadway Pvmt 5.25 98
Pervious * 1.96 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 7.21 91

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 1.23 0.93
Runoff Depth (Q) inches = 14.81 15.14
Runoff Volume (ac-ft) = 8.90 9.09

Volume Difference = 0.19 ac-ft
The estimated attenuation volume is the volume difference 0.19 ac-ft

8404.2 cu.ft.

Determine attenuation volume required for Modified Concept Area B3 and B4
(Associated with Ramp B)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 12.00 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is 1.00 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 28855 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 240 feet
WRECT = 120 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 4 feet z factor 4
Length at top of slope, LTOP = 244 feet
Width at top of slope, WTOP = 124 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.7 acres

Determine the water surface area for Modified Concept Area B3 and B4
(Associated with Ramp B).
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Project Description

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 244 feet
WTOP = 124 feet
Length LTOP + 2(Berm width) = 254 feet
Width WTOP + 2(Berm width) = 134 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.8 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 0.9 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.9 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

Determine the R/W area needed for Modified Concept Area B3 and B4
(Associated with Ramp B).
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 4.99 acres NE interchange quad.

STEP 6 What is the amount of pervious area 2.00 acres NE interchange quad.

STEP 9 Determine Volume for (2.5") x Imperv Area 0.62 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.47 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

Yes

C-17 Canal via Northlake system

Determine treatment volume required for Modified Concept Area C1 and C2
(Associated with Ramp C)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 2.36 98
Pervious * 2.63 74
Offsite Runoff 2.54 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 7.53 57

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 39.7%

Roadway Pvmt 2.99 98
Pervious * 2.00 74
Offsite Area 2.54 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 7.53 59

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 7.68 7.07
Runoff Depth (Q) inches = 9.62 10.00
Runoff Volume (ac-ft) = 6.04 6.28

Volume Difference = 0.24 ac-ft
The estimated attenuation volume is the volume difference 0.24 ac-ft

10300 cu.ft.

The 100 year - 24 hour rainfall depth is used for evaluating alternative drainage schemes
(Ref. 2017 Drainage Design Guide Section 9.4.2.1)

Determine attenuation volume required for Modified Concept Area C1 and C2
(Associated with Ramp C)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 11.90 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is 0.90 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 30650 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 261 feet
WRECT = 130 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 3.6 feet z factor 4
Length at top of slope, LTOP = 265 feet
Width at top of slope, WTOP = 134 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.8 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified Concept Area C1 and C2
(Associated with Ramp C).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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Project Description

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 265 feet
WTOP = 134 feet
Length LTOP + 2(Berm width) = 275 feet
Width WTOP + 2(Berm width) = 144 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.9 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 1.1 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.27 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

STEP 6 Add remarks as needed.

Determine the R/W area needed for Modified Concept Area C1 and C2
(Associated with Ramp C).
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 4.68 acres C3 area not treating
offsite areas

STEP 6 What is the amount of pervious area 1.08 acres C3 area

STEP 9 Determine Volume for (2.5") x Imperv Area 0.75 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.56 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

Yes

Earman Canal

Determine treatment volume required for Modified Concept Area C3
(Associated with Ramp C)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 2.07 98
Pervious * 2.61 74
Offsite Runoff 2.39 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 7.07 56

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 50.9%

Roadway Pvmt 3.60 98
Pervious * 1.08 74
Offsite Runoff 2.39 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 7.07 61

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 7.85 6.34
Runoff Depth (Q) inches = 9.52 10.48
Runoff Volume (ac-ft) = 5.61 6.18

Volume Difference = 0.57 ac-ft
The estimated attenuation volume is the volume difference 0.57 ac-ft

24728 cu.ft.

Determine attenuation volume required for Modified Concept Area C3
(Associated with Ramp C)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 11.90 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.40 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 49230 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 265 feet
WRECT = 133 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 2.8 feet z factor 2
Length at top of slope, LTOP = 268 feet
Width at top of slope, WTOP = 135 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.8 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified Concept Area C3
(Associated with Ramp C).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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Project Description

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 268 feet
WTOP = 135 feet
Length LTOP + 2(Berm width) = 278 feet
Width WTOP + 2(Berm width) = 145 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.9 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 1.11 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.09 acres

Is Areaavailable greater than Arearequired? No, Need offsite pond.

STEP 6 Add remarks as needed.

Determine the R/W area needed for Modified Concept Area C3
(Associated with Ramp C).

Recommend using a freeboard of 0.5 ft for areas located between sound 
barrier wall and MSE wall.  Still close.  Reducing assumed berm width 
and the Percent used for unknowns would make this work.  Designer will 
route storm to confirm.  No pond required.
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 4.16 acres C4 area not treating
offsite areas

STEP 6 What is the amount of pervious area 1.43 acres C4 area

STEP 9 Determine Volume for (2.5") x Imperv Area 0.57 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.43 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

N/A

Earman Canal

Determine treatment volume required for Modified Concept Area C4
(Associated with Ramp C)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.



Project Name: I-95 Northlake  PDE Study
Project Number 435803-1-22-02

Calculated By: R. Olivier  Date:2/22/2017
Checked By:________ Date:________

Stanley Consultants 2

Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 1.55 98
Pervious * 2.61 74
Offsite Runoff 2.85 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 7.01 49

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 38.9%

Roadway Pvmt 2.73 98
Pervious * 1.43 74
Offsite Runoff 2.85 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 7.01 53

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 10.32 8.78
Runoff Depth (Q) inches = 8.17 8.99
Runoff Volume (ac-ft) = 4.77 5.25

Volume Difference = 0.48 ac-ft
The estimated attenuation volume is the volume difference 0.48 ac-ft

20695 cu.ft.

Determine attenuation volume required for Modified Concept Area C4
(Associated with Ramp C)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 11.90 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.40 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 39276 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 237 feet
WRECT = 118 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 5.6 feet z factor 4
Length at top of slope, LTOP = 242 feet
Width at top of slope, WTOP = 124 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.7 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified Concept Area C4
(Associated with Ramp C).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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Project Description

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 242 feet
WTOP = 124 feet
Length LTOP + 2(Berm width) = 252 feet
Width WTOP + 2(Berm width) = 134 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.8 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 0.9 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.42 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

Determine the R/W area needed for Modified Concept Area C4
(Associated with Ramp C).
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 5.71 acres NW interchange quad.
not treating offsite areas

STEP 6 What is the amount of pervious area 1.98 acres NW interchange quad.

STEP 9 Determine Volume for (2.5") x Imperv Area 0.78 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.58 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

Yes

C-17 Canal via Northlake system

Determine treatment volume required for Modified Concept Area D1 and D2
(Associated with Ramp D)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 3.52 98
Pervious * 2.19 74
Offsite Runoff 0.49 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 6.20 82

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 60.2%

Roadway Pvmt 3.73 98
Pervious * 1.98 74
Offsite Runoff 0.49 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 6.20 83

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 2.23 2.11
Runoff Depth (Q) inches = 13.80 13.92
Runoff Volume (ac-ft) = 7.13 7.19

Volume Difference = 0.06 ac-ft
The estimated attenuation volume is the volume difference 0.06 ac-ft

2627.3 cu.ft.

Determine attenuation volume required for Modified Concept Area D1 and D2
(Associated with Ramp D)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 13.00 feet (estimated shldr or ground elev)
Bottom stage, B 11.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.50 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 28015 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 193 feet
WRECT = 97 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 6 feet z factor 4
Length at top of slope, LTOP = 199 feet
Width at top of slope, WTOP = 103 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.5 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified Concept Area D1 and D2
(Associated with Ramp D).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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Project Description

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 199 feet
WTOP = 103 feet
Length LTOP + 2(Berm width) = 209 feet
Width WTOP + 2(Berm width) = 113 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.5 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 0.6 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 0.87 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

STEP 6 Add remarks as needed.

Determine the R/W area needed for Modified Concept Area D1 and D2
(Associated with Ramp D).

Recommend using a freeboard of 0.5 ft for areas located between sound 
barrier wall and MSE wall.
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 5.28 acres D3 Area
not treating for offsite are

STEP 6 What is the amount of pervious area 1.15 acres D3 Area

STEP 9 Determine Volume for (2.5") x Imperv Area 0.86 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.65 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

Yes

Earman Canal

Determine treatment volume required for Modified Concept Area D3
(Associated with Ramp D)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.



Project Name: I-95 Northlake  PDE Study
Project Number 435803-1-22-02

Calculated By: R. Olivier  Date:2/22/2017
Checked By:________ Date:________

Stanley Consultants 2

Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 2.96 98
Pervious * 2.32 74
Offsite Runoff 2.66 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 7.94 58

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 52.0%

Roadway Pvmt 4.13 98
Pervious * 1.15 74
Offsite Runoff 2.66 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 7.94 62

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 7.20 6.21
Runoff Depth (Q) inches = 9.92 10.57
Runoff Volume (ac-ft) = 6.57 6.99

Volume Difference = 0.43 ac-ft
The estimated attenuation volume is the volume difference 0.43 ac-ft

18633 cu.ft.

Determine attenuation volume required for Modified Concept Area D3
(Associated with Ramp D)
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Stanley Consultants 3

Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 12.00 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.50 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 46743 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 250 feet
WRECT = 125 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 6 feet z factor 4
Length at top of slope, LTOP = 256 feet
Width at top of slope, WTOP = 131 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.8 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified Concept Area D3
(Associated with Ramp D).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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Project Description

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 256 feet
WTOP = 131 feet
Length LTOP + 2(Berm width) = 266 feet
Width WTOP + 2(Berm width) = 141 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.9 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 1.0 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.14 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

STEP 6 Add remarks as needed.

Determine the R/W area needed for Modified Concept Area D3
(Associated with Ramp D).

Recommend using a freeboard of 0.5 ft for areas located between sound 
barrier wall and MSE wall.
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 1.06 acres D4 Area
not treating for offsite are

STEP 6 What is the amount of pervious area 0.21 acres D4 Area

STEP 9 Determine Volume for (2.5") x Imperv Area 0.18 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.13 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

Yes

Earman Canal

Determine treatment volume required for Modified Concept Area D4
(Associated with Ramp D)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.



Project Name: I-95 Northlake  PDE Study
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Stanley Consultants 2

Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 0.65 98
Pervious * 0.42 74
Offsite Runoff 0.38 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 1.45 65

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 49.7%

Roadway Pvmt 0.72 98
Pervious * 0.34 74
Offsite Runoff 0.39 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 1.45 66

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 5.30 5.15
Runoff Depth (Q) inches = 11.22 11.33
Runoff Volume (ac-ft) = 1.36 1.37

Volume Difference = 0.01 ac-ft
The estimated attenuation volume is the volume difference 0.01 ac-ft

585.11 cu.ft.

Determine attenuation volume required for Modified Concept Area D4
(Associated with Ramp D)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 12.00 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.50 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 6370 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 92 feet
WRECT = 46 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 6 feet z factor 4
Length at top of slope, LTOP = 98 feet
Width at top of slope, WTOP = 52 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.1 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified Concept Area D4
(Associated with Ramp D).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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Project Description

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 98 feet
WTOP = 52 feet
Length LTOP + 2(Berm width) = 108 feet
Width WTOP + 2(Berm width) = 62 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.2 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 0.18 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 0.21 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

STEP 6 Add remarks as needed.

Determine the R/W area needed for Modified Concept Area D4
(Associated with Ramp D).

Recommend using a freeboard of 0.5 ft for areas located between sound 
barrier wall and MSE wall.
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 

Florida Water
Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft

Width = ft

Area = acres Total Area

STEP 6 Amount of additional impervious area 1.01 acres Northlake Blvd

STEP 7 Determine Volume for (1.0") x Project Area n/a acre-ft

STEP 9 Determine Volume for (2.5") x Imperv Area 0.21 acre-ft

STEP 10 Which volume is greater 1" or 2.5" amount 0.21 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-ft

STEP 12 Determine Treatment Volume Required

Assume wet Detention system 0.210 acre-ft

STEP 13 Is there existing water quality provided

by Permit that should be included? Yes, within existing exfiltration trench

Volume of existing treatment volume is: 0.30 acre-ft **

STEP 14 What is total treatment volume required? 0.510 acre-ft

22233.75 cu.ft.

** Note:  Assumes FD would not function after road is widened and treatement lost in FD

would be provided in the proposed pond.

2. Provide 150% of required treatment volume. (If 

an OFW)

3. If retention or dry detention used, provide 50% - 

75% respectively of the above amount.

Northlake Boulevard. Widening from 6-lane to 8-

lane divided, urban typical section.  NOT 

Reconstruction.  Only widening. Provide water 

quality of additional impervious area.

Determine treatment volume required for Modified Concept

(Northlake Boulevard)

C-17

Yes

1. Required treatment volume is 2.5" x % 

Impervious for Wet Detention.

Stanley Consultants 1



Project Name: I-95 Northlake  PDE Study
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Project Description

STEP 1 Pre-developed Area & Curve Number

Area (ac.) CN

Roadway Pvmt 13.96 98 Exist Road Area 15.96 acres

Road Pervious * 2.00 74

Offsite Runoff 0 0 Assume offsite runoff is attenuated offsite

Proposed Pond Area 2.39 74 parcel is open space 2.39 acres

Total 18.4 92.3

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number

Area (ac.) CN Percent Impervious = 78.2%

Roadway Pvmt 14.68 98 Prop Road Area 16.39 acres

Road Pervious * 1.71 74

Offsite Runoff 0 0 Assume offsite runoff is attenuated offsite

Proposed Pond Area 2.39 98 Prop Pond Area 2.39 acres

Total 18.8 95.8

STEP 3 Calculate the difference in runoff volume between the pre and post conditions

 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the

100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)
2
 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post

Potential Abstraction (S) = 0.84 0.44

Runoff Depth (Q) inches = 15.23 15.69

Runoff Volume (ac-ft) = 23.30 24.55

Volume Difference = 1.25 ac-ft

The estimated attenuation volume is the volume difference 1.254 ac-ft

54633 cu.ft.

Determine attenuation volume required for Modified Concept

(Northlake Boulevard)

Stanley Consultants 2
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Project Description

STEP 1 Identify system type and available Height of volume

Assume  wet detention pond. 

Max stage, A 11.25 feet (est. peak atten. vol. allowed based on HGL)

Bottom stage, B 9.00 feet (estimated begin water surface elev., SHWT)

Freeboard requirment is, C 1.00 feet

Height of available volume is 1.25 feet (A-B-C)

STEP 2 The total peak storage volume required is

VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume

VolumePEAK = 76867 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface

area of a pond with vertical sides

Volume =  LRECT WRECT H

Assume L/W = 2

LRECT = 351 feet

WRECT = 175 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 

to each dimension

Side slope adj for 4 (H) : 1 (V) 5 feet z factor 4

Length at top of slope, LTOP = 356 feet

Width at top of slope, WTOP = 180 feet

STEP 5 The Water Surface at Peak Design Stage

AreaWATER SURFACE 1.5 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope

What is the SHWT elevation at the pond location? 9 feet

What is the distance between pond and gutter low point? 3,100 feet

What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.05 percent

What is the estimated energy loss in the pipe 1.55 feet

What is the estimated HGL elevation at the low point 10.55 feet

What is the estimated low point elevation at the gutter 12.8 feet

What is location of low point?

What is the standard hydraulic gradient clearance, use 1 ft. 1.0 feet

What is the estimated hydraulic gradient clearance 2.25 feet

Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified Concept

(Northlake Boulevard)

Along Northlake Blvd at Station 16+00

Yes, OK

Revise H value in STEP 1 to reflect available height to stack 

peak attenuation volume.  H ends up being 1.25 ft

Stanley Consultants 3
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Project Description

STEP 1 Determine the maintenance berm width

Berm Width = 20 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 356 feet

WTOP = 180 feet

Length LTOP + 2(Berm width) = 396 feet

Width WTOP + 2(Berm width) = 220 feet

STEP 3 Determine Pond Right of Way Requirments

AreaPRELIM Length x Width = 2.0 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions

Percent Inc. 10%

AreaRequired Length x Width x %Inc. = 2.20 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.

Area available 0 acres

Is Areaavailable greater than Arearequired?

STEP 6 Add remarks as needed.

Determine the R/W area needed for Modified Concept

(Northlake Boulevard)

No, Need offsite pond.

Need 2.2 acre pond.  Freeboard requirement is 1.0 ft.  SHWT elevation 

and hydraulic gradient in storm drain from the pond to lowest EOP 

elevation along roadway influences pond size.

Stanley Consultants 4
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 5.72 acres A1 and A2 areas

STEP 6 What is the amount of pervious area 2.79 acres A1 and A2 areas

STEP 9 Determine Volume for (2.5") x Imperv Area 0.61 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.46 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

N/A

EPB 6A Canal

Determine treatment volume required for DDI Concept Area  A1 and A2
(Associated with Ramp A)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 2.76 98
Pervious * 2.96 74
Offsite Runoff 0.00 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 5.72 86

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 51.2%

Roadway Pvmt 2.93 98
Pervious * 2.79 74
Offsite Runoff 0.00 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 5.72 86

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 1.69 1.59
Runoff Depth (Q) inches = 14.34 14.44
Runoff Volume (ac-ft) = 6.83 6.88

Volume Difference = 0.05 ac-ft
The estimated attenuation volume is the volume difference 0.05 ac-ft

2094 cu.ft.

Determine attenuation volume required for DDI Concept Area  A1 and A2
(Associated with Ramp A)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 12.00 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.50 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 22036 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 171 feet
WRECT = 86 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 6 feet z factor 4
Length at top of slope, LTOP = 177 feet
Width at top of slope, WTOP = 92 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.4 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified DDI Area  A1 and A2
(Associated with Ramp A).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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Project Description

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 177 feet
WTOP = 92 feet
Length LTOP + 2(Berm width) = 187 feet
Width WTOP + 2(Berm width) = 102 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.4 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 0.5 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.62 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

STEP 6 Add remarks as needed.

Determine the R/W area needed for DDI Concept Area A1 and A2
(Associated with Ramp A).
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 6.51 acres B1 and B2 areas

STEP 6 What is the amount of pervious area 1.81 acres B1 and B2 areas

STEP 9 Determine Volume for (2.5") x Imperv Area 0.98 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.73 acre-ft
31967.6 cu.ft.

The 100 year - 24 hour rainfall depth is used for evaluating alternative drainage schemes
(Ref. 2017 Drainage Design Guide Section 9.4.2.1)

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

N/A

EPB 6A Canal

Determine treatment volume required for DDI Concept Area B1 and B2
(Associated with Ramp B)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 2.83 98
Pervious * 3.67 74
Offsite Runoff 0.00 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 6.51 84

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 72.2%

Roadway Pvmt 4.70 98
Pervious * 1.81 74
Offsite Runoff 0.00 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 6.51 91

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 1.84 0.95
Runoff Depth (Q) inches = 14.18 15.11
Runoff Volume (ac-ft) = 7.69 8.19

Volume Difference = 0.51 ac-ft
The estimated attenuation volume is the volume difference 0.51 ac-ft

22002 cu.ft.

Determine attenuation volume required for DDI Concept Area B1 and B2
(Associated with Ramp B)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 12.00 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.50 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 53970 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 268 feet
WRECT = 134 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 6 feet z factor 4
Length at top of slope, LTOP = 274 feet
Width at top of slope, WTOP = 140 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.9 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified DDI Area B1 and B2
(Associated with Ramp B).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 274 feet
WTOP = 140 feet
Length LTOP + 2(Berm width) = 284 feet
Width WTOP + 2(Berm width) = 150 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 1.0 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 1.2 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.11 acres

Is Areaavailable greater than Arearequired? No, Need offsite pond.

STEP 6 Add remarks as needed.

Determine the R/W area needed for DDI Concept Area B1 and B2
(Associated with Ramp B).

Construct retaining wall along R/W line and paved shoulder for more 
volume.  And need to reduce freeboard req. from 1.0' to 0.5'.  Doing 
these two items would not be provide enough volume, but it's close.  So 
recommend either lower the pond bottom approximately 0.20 ft or 
adjusting the bleeder invert up approx. 0.20 ft or a combination of both 
to provide the required volume.  Reconstructing the MSE along I-95 
would not be required if this approach is used and would not be 
preferred due to cost.
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STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 5.33 acres C1 and C2 areas (POST)
not treating offsite areas

STEP 6 What is the amount of pervious area 1.51 acres C1 and C2 areas (POST)

STEP 9 Determine Volume for (2.5") x Imperv Area 0.80 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.60 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

N/A

C-17 Canal via Northlake system

Determine treatment volume required for DDI Concept Area C1 and C2
(Associated with Ramp C)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 2.24 98
Pervious * 3.09 74
Offsite Runoff 2.54 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 7.87 81

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 48.5%

Roadway Pvmt 3.82 98
Pervious * 1.51 74
Offsite Runoff 2.54 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 7.87 86

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 2.37 1.68
Runoff Depth (Q) inches = 13.66 14.35
Runoff Volume (ac-ft) = 8.96 9.41

Volume Difference = 0.45 ac-ft
The estimated attenuation volume is the volume difference 0.45 ac-ft

19554 cu.ft.

The 100 year - 24 hour rainfall depth is used for evaluating alternative drainage schemes
(Ref. 2017 Drainage Design Guide Section 9.4.2.1)

Determine attenuation volume required for DDI Concept Area C1 and C2
(Associated with Ramp C)
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STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 11.90 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.40 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 45553 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 255 feet
WRECT = 128 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 5.6 feet z factor 4
Length at top of slope, LTOP = 261 feet
Width at top of slope, WTOP = 133 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.8 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified DDI Area C1 and C2
(Associated with Ramp C).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 261 feet
WTOP = 133 feet
Length LTOP + 2(Berm width) = 271 feet
Width WTOP + 2(Berm width) = 143 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.9 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 1.07 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 0.79 acres

Is Areaavailable greater than Arearequired? No, Need offsite pond.

STEP 6 Add remarks as needed.

Determine the R/W area needed for DDI Concept Area C1 and C2
(Associated with Ramp C).

If offsite pond adj to Ramp 'B' is proposed, consider using it. Otherwise 
lower pond by 0.50 ft and reduce freeboard req. from 1.0' to 0.5'.  This 
will also require construction of retaining wall along R/W line and paved 
shoulder.   Otherwise if lowering infields is not acceptable will need to 
reconstruct MSE wall along I-95 to provide additional volume between 
STA 1848+60 to 1855+00.  This is not preferred due to constructibililty 
issues.  Doing this in conjunction with retaining walls along shldr and R/W 
with 0.50ft freeboard would be needed to provide required volume for 
Ramp C quadrant.  Reccommend offsite pond in lieu of costly MSE 
recont.
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STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 4.68 acres C3 area not treating
offsite areas

STEP 6 What is the amount of pervious area 1.24 acres C3 area

STEP 9 Determine Volume for (2.5") x Imperv Area 0.72 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.54 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

Yes

C-17 Canal via Northlake system

Determine treatment volume required for DDI Concept Area C3
(Associated with Ramp C)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 2.08 98
Pervious * 2.60 74
Offsite Runoff 2.39 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 7.07 81

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 48.7%

Roadway Pvmt 3.44 98
Pervious * 1.24 74
Offsite Runoff 2.39 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 7.07 86

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 2.34 1.67
Runoff Depth (Q) inches = 13.70 14.35
Runoff Volume (ac-ft) = 8.07 8.46

Volume Difference = 0.39 ac-ft
The estimated attenuation volume is the volume difference 0.39 ac-ft

16789 cu.ft.

Determine attenuation volume required for DDI Concept Area C3
(Associated with Ramp C)
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STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 11.90 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.40 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 40203 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 240 feet
WRECT = 120 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 5.6 feet z factor 4
Length at top of slope, LTOP = 245 feet
Width at top of slope, WTOP = 125 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.7 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for DDI Area C3
(Associated with Ramp C).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 245 feet
WTOP = 125 feet
Length LTOP + 2(Berm width) = 255 feet
Width WTOP + 2(Berm width) = 135 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.8 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 1.0 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.24 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

STEP 6 Add remarks as needed.

Determine the R/W area needed for the DDI Concept Area C3
(Associated with Ramp C).

Recommend using a freeboard of 0.5 ft for areas located between sound 
barrier wall and MSE wall.
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STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 4.16 acres C3 and C4 areas

STEP 6 What is the amount of pervious area 1.83 acres C3 and C4 areas

STEP 9 Determine Volume for (2.5") x Imperv Area 0.49 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.36 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

N/A

C-17 Canal via Northlake system

Determine treatment volume required for DDI Concept Area C4
(Associated with Ramp C)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 1.56 98
Pervious * 2.60 74
Offsite Runoff 2.85 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 7.01 79

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 33.2%

Roadway Pvmt 2.33 98
Pervious * 1.83 74
Offsite Runoff 2.85 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 7.01 82

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 2.60 2.20
Runoff Depth (Q) inches = 13.45 13.83
Runoff Volume (ac-ft) = 7.86 8.08

Volume Difference = 0.22 ac-ft
The estimated attenuation volume is the volume difference 0.22 ac-ft

9769.6 cu.ft.

Determine attenuation volume required for DDI Concept Area C4
(Associated with Ramp C)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 11.90 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.40 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 25628 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 191 feet
WRECT = 96 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 5.6 feet z factor 4
Length at top of slope, LTOP = 197 feet
Width at top of slope, WTOP = 101 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.5 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for DDI Area C4
(Associated with Ramp C).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 197 feet
WTOP = 101 feet
Length LTOP + 2(Berm width) = 207 feet
Width WTOP + 2(Berm width) = 111 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.5 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 0.6 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.83 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

Determine the R/W area needed for the DDI Concept Area C4
(Associated with Ramp C).
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STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 5.71 acres D1 and D2 areas

STEP 6 What is the amount of pervious area 1.25 acres D1 and D2 areas

STEP 9 Determine Volume for (2.5") x Imperv Area 0.93 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.70 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

N/A

C-17 Canal via Northlake system

Determine treatment volume required for DDI Concept Area D1 and D2
(Associated with Ramp D)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 3.53 98
Pervious * 2.18 74
Offsite Runoff 0.48 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 6.19 88

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 72.1%

Roadway Pvmt 4.47 98
Pervious * 1.25 74
Offsite Runoff 0.48 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 6.19 91

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 1.40 0.95
Runoff Depth (Q) inches = 14.63 15.11
Runoff Volume (ac-ft) = 7.55 7.80

Volume Difference = 0.25 ac-ft
The estimated attenuation volume is the volume difference 0.25 ac-ft

10850 cu.ft.

The 100 year - 24 hour rainfall depth is used for evaluating alternative drainage schemes
(Ref. 2017 Drainage Design Guide Section 9.4.2.1)

Determine attenuation volume required for DDI Concept Area D1 and D2
(Associated with Ramp D)
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STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 13.00 feet (estimated shldr or ground elev)
Bottom stage, B 11.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.50 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 41240 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 234 feet
WRECT = 117 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 1.5 feet z factor 1
Length at top of slope, LTOP = 236 feet
Width at top of slope, WTOP = 119 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.6 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified DDI Area D1 and D2
(Associated with Ramp D).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 236 feet
WTOP = 119 feet
Length LTOP + 2(Berm width) = 246 feet
Width WTOP + 2(Berm width) = 129 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.7 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 0.9 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 0.39 acres

Is Areaavailable greater than Arearequired? No, Need offsite pond.

STEP 6 Add remarks as needed.

Determine the R/W area needed for DDI Concept Area D1 and D2
(Associated with Ramp D).

Construct retaining wall along R/W line and paved shoulder for more 
volume.  And need to reduce freeboard req. from 1.0' to 0.5'.  Plus will 
need to provide more volume within the infield.  I.E. reconstruct MSE 
wall along I-95 to provide additional volume between STA 1848+60 to 
1854+00, but that would have constructibility issues. If all three of these 
ideas are implemented the volume required would still be short by 0.20 
acres.  Using DDI ramp terminal island is not big enough.  Therefore, 
recommend an offsite pond area.  
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 20.94 acres Northlake Blvd

STEP 6 What is the amount of pervious area 3.30 acres Northlake Blvd

STEP 7 Determine Volume for (1.0") x Project Area 1.75 acre-ft

STEP 9 Determine Volume for (2.5") x Imperv Area 3.68 acre-ft

STEP 10 Which volume is greater 1" or 2.5" amount 3.68 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-ft

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 2.76 acre-ft

Northlake Blvd. is an Urban arterial
Highly developed on both sides of road
Existing 6 lane divided, sod median.
Proposed 8 lane divided, sod median  

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

Yes

C-17 Canal via Northlake system

Determine treatment volume required for DDI Concept
(For Northlake Blvd., assume total reconstruction)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 16.54 98
Pervious * 1.89 74
Offsite Runoff 0.00 74 Assume offsite runoff is attenuated offsite
Proposed Pond Area 0.0 85 Pond is onsite
Total 18.43 96

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 86.6%

Roadway Pvmt 18.13 98
Pervious * 2.81 74
Offsite Runoff 0.00 74 Assume offsite runoff is attenuated offsite
Proposed Pond Area 0.00 98 Pond is onsite
Total 20.94 95

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 0.47 0.55
Runoff Depth (Q) inches = 15.65 15.56
Runoff Volume (ac-ft) = 24.04 27.15

Volume Difference = 3.11 ac-ft
The estimated attenuation volume is the volume difference 3.11 ac-ft

135353 cu.ft.

The 100 year - 24 hour rainfall depth is used for evaluating alternative drainage schemes
(Ref. 2017 Drainage Design Guide Section 9.4.2.1)

Determine attenuation volume required for DDI Concept
(For Northlake Blvd., assume total reconstruction)
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Project Description

STEP 1 Identify system type and available Height of volume
Assume  wet detention pond. 
Ground Elev, A 13.00 feet
SHWT Elev, B 9.00 feet
Freeboard requirment is, C 1.00 feet
Height of available volume is 3.00 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 255416 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 413 feet
WRECT = 206 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 12 feet z factor 4
Length at top of slope, LTOP = 425 feet
Width at top of slope, WTOP = 218 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 2.1 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 9 feet
What is the distance between pond and gutter low point? 1,475 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.05 percent
What is the estimated energy loss in the pipe 0.74 feet
What is the estimated HGL elevation at the low point 9.7 feet
What is the estimated low point elevation at the gutter 10.2 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 1.0 feet
What is the estimated hydraulic gradient clearance 0.5 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Modified DDI
(For Northlake Blvd., assume total reconstruction)

Along Northlake Blvd at Station 53+00

No, Berm pond or raise road

Design pond berm for offsite pond(s) at least 0.5 ft higher than 
exist ground as needed to provide volume required.
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Project Description

STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 20 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 425 feet
WTOP = 218 feet
Length LTOP + 2(Berm width) = 465 feet
Width WTOP + 2(Berm width) = 258 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 2.8 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 3.3 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 1.27 acres THIS IS POTENTIAL AVAILABLE AREA IN DDI MEDIANS.

Is Areaavailable greater than Arearequired?

STEP 6 Add remarks as needed.

Determine the R/W area needed for DDI Concept
(For Northlake Blvd., assume total reconstruction)

No, Need offsite pond.

Need 3.3 acre pond.  Using the DDI median infields to reduce R/W needs 
is possible.  The available area witin the 3 major infields is approximately 
1.3 acres.  This would reduce the offsite needs to 2.0 acres.  This assumes 
the dry detention TOB  would begin 5-ft behind back of curb and have 
side slopes of 1:4.  This also assumes not major utility impacts, the 
sidewalk would wiggle thru/around the median ponds and both the City 
and County buys in to the idea.
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 6.14 acres A1 and A2 areas

STEP 6 What is the amount of pervious area 2.52 acres A1 and A2 areas

STEP 9 Determine Volume for (2.5") x Imperv Area 0.75 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.57 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

Yes

EPB 6A Canal

Determine treatment volume required for Fly Over Concept Area A1 and A2
(Associated with Ramp A)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 3.18 98
Pervious * 2.96 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 6.14 86

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 59.0%

Roadway Pvmt 3.62 98
Pervious * 2.52 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 6.14 88

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 1.57 1.34
Runoff Depth (Q) inches = 14.46 14.69
Runoff Volume (ac-ft) = 7.40 7.52

Volume Difference = 0.12 ac-ft
The estimated attenuation volume is the volume difference 0.12 ac-ft

5221.7 cu.ft.

Determine attenuation volume required for Fly Over Concept Area A1 and A2
(Associated with Ramp A)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 12.00 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 1.00 feet
Height of available volume is 1.00 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 29860 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 244 feet
WRECT = 122 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 4 feet z factor 4
Length at top of slope, LTOP = 248 feet
Width at top of slope, WTOP = 126 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.7 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Fly Over Area A1 and A2
(Associated with Ramp A).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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STEP 1 Determine the maintenance berm width (adjacent to MSE wall, 20-ft typ not required)
Berm Width = 5 feet

STEP 2 Add the maintenance berms to the water surface dimensions.

LTOP = 248 feet
WTOP = 126 feet
Length LTOP + 2(Berm width) = 258 feet
Width WTOP + 2(Berm width) = 136 feet

STEP 3 Determine Pond Right of Way Requirments
AreaPRELIM Length x Width = 0.8 acres

STEP 4 Increase the pond area estimate by 10 - 20% to account for assumptions
Percent Inc. 20%

AreaRequired Length x Width x %Inc. = 1.0 acres

STEP 5 What available area within infield/right of way can be used for stormwater management.
Area available 2.14 acres

Is Areaavailable greater than Arearequired? Yes, stormwater can be managed within FDOT R/W.

Determine the R/W area needed for Fly Over Concept Area A1 and A2
(Associated with Ramp A).
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Project Description

STEP 1 Determine the Receiving Water Body

STEP 2
Determine if the Water Body is an Outstanding 
Florida Water

Not OFW

STEP 3 Determine if the Water Body is Impaired

STEP 4 Determine Water Quality Criteria

STEP 5 Determine Design Project Area

Describe Project Area

Length = ft input area directly

Width = ft input area directly

Area = 4.65 acres A3 area

STEP 6 What is the amount of pervious area 0.52 acres A3 area

STEP 9 Determine Volume for (2.5") x Imperv Area 0.86 acre-ft

STEP 11 Determine Treatment Volume Required

for discharging to an OFW N/A acre-in

STEP 12 Determine Treatment Volume Required

using a Dry Detention system (75% of Wet) 0.65 acre-ft

Interchange infields and roadside linear 
ponds located between retaining walls and 
sound barrier walls along I-95.

1. Required treatment volume is 2.5" x % 
Impervious for Wet Detention.

Yes

EPB 6A Canal

Determine treatment volume required for Fly Over Concept Area A3
(Associated with Ramp A)

2. Provide 150% of required treatment 
volume. (If an OFW)

3. If retention or dry detention used, provide 
50% - 75% respectively of the above amount.
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Project Description

STEP 1 Pre-developed Area & Curve Number
Area (ac.) CN

Roadway Pvmt 3.56 98
Pervious * 1.09 74
Proposed Pond Area 0.0 85 Pond is onsite
Total 4.65 92

* Pervious areas determined using Mircostation CAD software.

STEP 2 Post-developed Area and Curve Number
Area (ac.) CN Percent Impervious = 88.8%

Roadway Pvmt 4.13 98
Pervious * 0.52 74
Proposed Pond Area 0.00 98 Pond is onsite
Total 4.65 95

STEP 3 Calculate the difference in runoff volume between the pre and post conditions
 for the 100 year - 24 hour storm using the NRCS  equation for runoff.

From the NOAA website the precipitation data for the
100 year - 24 hour volume for WPB is 16.2 inches

Q = (P-0.2S)2 / (P + 0.8S)  where: S = (1000 / CN) - 10

Pre Post
Potential Abstraction (S) = 0.83 0.49
Runoff Depth (Q) inches = 15.25 15.62
Runoff Volume (ac-ft) = 5.91 6.05

Volume Difference = 0.15 ac-ft
The estimated attenuation volume is the volume difference 0.15 ac-ft

6331.3 cu.ft.

Determine attenuation volume required for Fly Over Concept Area A3
(Associated with Ramp A)
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Project Description

STEP 1 Identify system type and available Height of volume
Modify existing  dry detention pond. 
Max stage, A 12.00 feet (estimated shldr or ground elev)
Bottom stage, B 10.00 feet (estimated pond bottom elev.)
Freeboard requirment is, C 0.50 feet
Height of available volume is 1.50 feet (A-B-C)

STEP 2 The total peak storage volume required is
VolumePEAK = Treatment Volume + Est. Peak Attenuation Volume
VolumePEAK = 34441 cu.ft.

STEP 3 Use the formula for a rectangular box to determine the water surface
area of a pond with vertical sides
Volume =  LRECT WRECT H
Assume L/W = 2
LRECT = 214 feet
WRECT = 107 feet

STEP 4 Increase these dimensions to account for sloped sides by adding 2 x (0.5 x H x side slope) 
to each dimension
Side slope adj for 4 (H) : 1 (V) 6 feet z factor 4
Length at top of slope, LTOP = 220 feet
Width at top of slope, WTOP = 113 feet

STEP 5 The Water Surface at Peak Design Stage
AreaWATER SURFACE 0.6 acres

STEP 6 Check low point along gutter with estimated hydraulic gradient slope
What is the SHWT elevation at the pond location? 0 feet
What is the distance between pond and gutter low point? 0 feet
What is the estimated hydraulic gradient slope, use 0.05 to 0.1% 0.1 percent
What is the estimated energy loss in the pipe 0.00 feet
What is the estimated HGL elevation at the low point 0.0 feet
What is the estimated low point elevation at the gutter 0.0 feet
What is location of low point?
What is the standard hydraulic gradient clearance, use 1 ft. 0.0 feet
What is the estimated hydraulic gradient clearance 0.0 feet
Is the estimated HGL clearance greater than standard?

STEP 7 Add remarks as needed.

Determine the water surface area for Fly Over Area A3
(Associated with Ramp A).

At Station

Yes, OK

HGL check is N/A, since there is no pipe system.
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