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1.0 INTRODUCTION 
 
The Florida Department of Transportation (FDOT), District Four is conducting a 
Project Development and Environment (PD&E) Study to increase capacity and 
evaluate the arterial and ramp terminal improvements at the interchanges of I-95 
and Hallandale Beach Boulevard (SR 858), Pembroke Road (SR 824) and Hollywood 
Boulevard (SR 820). These improvements result in the need to upgrade and modify 
the corresponding stormwater collection, treatment and conveyance systems to 
meet applicable regulatory agency criteria within the project corridor. 
 
The purpose of this report is to define the conceptual drainage design, and to 
evaluate and identify the recommended stormwater management facility 
locations to comply with the permit agency requirements and FDOT design 
criteria. This report identifies the existing drainage systems within the project limits 
and the stormwater management facilities to meet state design criteria. 
 
2.0 LOCATION AND DESCRIPTION OF PROJECT 
 
2.1 PROJECT DESCRIPTION 
 
FDOT District Four is conducting a PD&E Study for I-95 from south of Hallandale 
Beach Boulevard to north of Hollywood Boulevard, a distance of approximately 
three miles (see Figure 2.1). The PD&E Study is proposing improvements to the 
Hallandale Beach Boulevard, Pembroke Road, and Hollywood Boulevard 
interchanges. The project is located in Broward County, Florida and is contained 
within the municipalities of Hallandale Beach, Pembroke Park, and Hollywood. 
 
This project will evaluate the potential modification of existing entrance and exit 
ramps serving the three interchanges within the project limits. Widening and turn 
lane modifications will be evaluated along Hallandale Beach Boulevard, 
Pembroke Road, and Hollywood Boulevard to facilitate the ramp modifications 
and improve the access and operation of the corridors upstream and 
downstream from the interchanges. 
  
2.2 PROJECT LOCATION 
 
The proposed project improvements of I-95 from south of Hallandale Beach 
Boulevard to north of Hollywood Boulevard is located within Broward County, 
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Florida under Township 51S, Range 42E, and Sections 16, 17, 20, 21, 28 and 29 and 
is contained within the municipalities of Hallandale Beach, Pembroke Park, and 
Hollywood (see Figure 2.1-Project Location Map).  

 
Figure 2.1 – Project Location Map 
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3.0 TYPICAL SECTIONS 
 
3.1 EXISTING TYPICAL SECTIONS 
 
The existing roadway typical section of I-95 are shown in Figures 3.1 - 3.4. within 
the project limits. The typical section of I-95 between the beginning of the project 
and Hallandale Beach Boulevard consists of one express lanes, four general use 
lanes, an auxiliary lane and roadside swales in each direction. Typical section of 
the I-95 between Hallandale Beach Boulevard and the end of the project has two 
express lanes, four general use lanes, an auxiliary lane and roadside swales in 
each direction. 
 
Three existing full interchanges within the project limits are located at Hallandale 
Beach Boulevard, Pembroke Road, and Hollywood Boulevard. Hallandale Beach 
Boulevard consists of four lanes west of I-95 and six lanes east of I-95. Pembroke Road 
and Hollywood Boulevard each have six lanes west of I-95 and four lanes east of I-95. 
All three interchanges are currently diamond interchanges. 
 
3.2 PROPOSED TYPICAL SECTIONS 
 
The PD&E Study is proposing a collector distributor roadway system within the project 
area. The collector distributor roadway system will remove the Pembroke Road 
interchange from interacting with the I-95 mainline. In the northbound direction, all 
exiting traffic to Pembroke Road and Hollywood Boulevard will utilize a new collector 
distributor off-ramp just south of Hallandale Beach Boulevard. The collector distributor 
roadway system will extend to just north of Hollywood Boulevard serving the exit traffic 
to Pembroke Road, entry traffic from Pembroke Road and entry traffic from 
Hollywood Boulevard. In the southbound direction, the new collector distributor 
roadway system will not be continuous, it will end and begin at Pembroke Road. The 
first section combines the off-ramps to Hollywood Boulevard and Pembroke Road 
and the second section moves the Pembroke Road on-ramp to enter I-95 south of 
the Hallandale Beach Boulevard on-ramp. 
 
Figures 3.1 – 3.4 shows the existing and proposed roadway cross sections between 
interchanges.  
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Figure 3.1 – I-95 between Ives Dairy Road and Hallandale Beach Boulevard Existing and 
Proposed Cross Section 
 
 
 
 

 
Figure 3.2 – I-95 between Hallandale Beach Boulevard and Pembroke Road Existing and 
Proposed Cross Section 
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Figure 3.3 – I-95 between Pembroke Road and Hollywood Boulevard Existing and 

Proposed Cross Section 
 

 
 
 
 
 

 
Figure 3.4 – I-95 between Hollywood Boulevard and Sheridan Street Existing and 

Proposed  Cross Section 
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3.3 CROSS DRAINS 
 
Existing cross drains were located based on existing construction plans, FDOT 
Straight Line Diagrams (SLDs), and field investigations. 
 
The existing cross drain locations are summarized in Table 3.1 and shown in 
Appendix F. More information and analysis of existing cross drains is required 
during the design and permitting phase. 

Table 3.1 – Summary of Cross Drains 

CD No. Approx. 
Location 

Size 
and Material 

Approx. 
Length Description 

CD-1 228+76 30” RCP 196.0 ft Connected with median barrier 
wall inlet 

CD-2 266+83 30” RCP 218.7 ft Connected with median barrier 
wall inlet 

CD-2A 274+91 84” 
UNKNOWN UNKNOWN Coming from Chaves Lakes 

Apartment crossing I-95 

CD-3 302+65 30” RCP 202.7 ft Connected with median barrier 
wall inlet 

CD-4 319+87 24” RCP 219.0 ft Connected with median barrier 
wall inlet 

CD-5 325+35 24” RCP 219.8 ft Connected with median barrier 
wall inlet 

CD-6 341+10 36” RCP 220.1 ft Under bridge middle of 
Hollywood Boulevard 

 
 
4.0 ROADWAY DRAINAGE 
 
4.1 EXISTING DRAINAGE SYSTEMS 
 
The existing drainage system is divided into three separate basins, typically 
divided by major east-west arterial crossings at Hallandale Beach Boulevard, 
Pembroke Road and Johnson Street. The basins have been identified in the latest 
I-95 improvement documents (FDOT project FPID 422796-1-52-01 and 422796-2-52-
01) as System 4, 5 and 6 as described below:  
 

• System 4 (Basin 1): This drainage basin encompasses I-95 from south of the 
Miami Dade/Broward County Line to Hallandale Beach Boulevard (see 
Appendix A – Drainage Maps). Runoff from I-95 sheet flows into roadside 
swales located along both sides of I-95. These dry detention roadside swales 
provide for water quality treatment and stormwater attenuation through 
the use of ditch block weirs. Basin 1 has a swale bottom elevation of 2.5 feet 
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North American Vertical Datum of 1988 (NAVD 88) and a discharge 
elevation of 3.5 feet NAVD 88. The excess stormwater runoff overflows these 
weirs and discharges south into infield ponds at the I-95 and Ives Dairy Road 
interchange, which ultimately discharges to the C-9/Snake Creek Canal. 
This basin is located within the South Florida Water Management District 
(SFWMD) C-9 East Basin. CSX needs to be coordinated during final design 
stage. 

 
• System 5 (Basin 2): This drainage basin encompasses I-95 from Hallandale 

Beach Boulevard to Pembroke Road. Runoff from I-95 sheet flows into 
roadside dry detention swales located along both sides of I-95 and a dry 
pond located at the corner of Hallandale Beach Boulevard and I-95 
northbound on-ramp. These dry detention roadside swales provide water 
quality treatment and stormwater attenuation through the use of ditch block 
weirs. This system consists of swales with a bottom elevation of 1.5 feet NAVD 
88 and discharge elevation of 4.0 feet NAVD 88. According to existing permit 
information this basin discharges into an FDOT borrow pit called Chaves 
Lake, which is located at the northeast quadrant of I-95 and Hallandale 
Beach Boulevard. However, no drainage connection was observed during 
our field investigation. Excess stormwater runoff from Chaves Lake overflows 
to the C-10 Canal through a pump station located within the west side of the 
I-95 right of way between Hallandale Beach Boulevard and Pembroke Road. 
This basin is located within the SFWMD’s C-10 Basin.     
 

• System 6 (Basin 3 & 4): This drainage basin encompasses I-95 from 
Pembroke Road to Johnson Street. Runoff from I-95 sheet flows into the 
roadside dry detention swales located along both sides of the I-95 and 
Hollywood Boulevard interchange infield areas. This system has a swale 
bottom elevation of 1.5 feet NAVD 88 and discharge elevation of 2.5 feet 
NAVD 88. These roadside swales and interchange infield areas provide 
water quality treatment and stormwater attenuation through the use of 
ditch block weirs. Excess stormwater runoff overflows these weirs and 
discharges into the C-10 Canal just north of Johnson Street. This basin is 
located within the SFWMD’s C-10 Basin.    

   
Side Street/Arterial Street Drainage: There are three arterial streets within the 
project limits of the I-95 corridor; Hallandale Beach Boulevard, Pembroke Road 
and Hollywood Boulevard. Each of those side streets, beyond the interchanges, 
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has its own drainage system. Since the improvements are mostly at the 
interchanges, the impact to the existing drainage systems of the side streets 
beyond interchanges are considered minor. 
 
Offsite System: An offsite storm-sewer system exists along the I-95 corridor within 
the project limits. The system is designed to alleviate the adverse flooding 
conditions for the City of Hallandale Beach and the Town of Pembroke Park as 
described in the SFWMD permit No. 06-02942-P, application 010601-42, dated 
October 2001. The permitted system includes the Chaves Lake, located within the 
City of Hallandale Beach, connected to the adjacent Hallandale Beach High 
School Lake via an open channel. The school lake is connected through an 84” 
pipe to a main pump station on the west side of I-95 just south of the CSX Railroad.  
From the pump station a 64” stormwater force main is installed along the west side 
of I-95 to discharge into the modified CSX western channel.  A 42” force main from 
another pump station located on Behan Lake, within the Town of Pembroke Park, 
is connected to a 64” force main outfall of the I-95 Pump Station. At the end of 
the conveyance channel, along the CSX Railroad, a ditch bottom inlet with a 72” 
diameter pipe is located to discharge the flow to the C-10 canal. This system is 
not expected to be impacted by the proposed I-95 improvements. 
 
4.2 PROPOSED DRAINAGE SYSTEMS 
 
The proposed drainage system is primarily divided into four separate basins 
following existing drainage basins as identified in the latest I-95 improvement 
documents (FDOT project FPID 422796-1-52-01 and 422796-2-52-01) as System 4, 5 
and 6. However, with the improvement at the interchanges of I-95 and addition 
of new ramps, the proposed drainage systems will be altered significantly. Each 
of the proposed basins is subdivided into sub-basins and storage has been 
calculated accordingly. Proposed drainage systems are based on the preferred 
stormwater management sites after considering three alternatives and 
evaluating them with a matrix on the PD&E Study Pond Siting Report. Appendix A 
includes the preferred conceptual drainage design for each basin along the 
corridor within the study limits.  
 
Due to limited availability of open space within right of way, providing required 
storage pond/swale is not enough capacity. Therefore, exfiltration trenches are 
used to provide the required deficit storage.  Preliminary exfiltration trench length 
was estimated using hydraulic conductivity (“K” value) from adjacent permitted 
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project.  K = 2.95 X 10-4 cfs/ft2-ft from South County Neighborhood Improvements. 
Permit Number 06-01979-S is used for estimation of French drain length. For more 
accurate French drainage length calculations during final design, “K” value at 
French drain location is required. Appendix I includes adjacent permit and 
exfiltration trench calculations for each basin along I-95.  
 
The proposed drainage systems are described below:  
 
• Basin 1: This drainage basin encompasses I-95 between station limits 206+50 

and 247+38 between the limits of the Miami Dade/Broward County Line and 
Hallandale Beach Boulevard. The basin is subdivided into 1-L and 1-R. Runoff 
from I-95 sheet flows into roadside swales and French drains located along 
both sides of I-95. These roadside swales will provide water quality treatment 
and stormwater attenuation using ditch block weirs. Basin 1L and 1R are 
comprised of swales S-L1, S-R1, S-R2, S-R3 and S-R4. Dry detention pond S-L2 is 
in a new parcel. This system consists of dry swales with a bottom elevation of 
2.0 feet NAVD 88. Weir control elevation is raised to 4.2 feet NAVD 88 to 
accommodate the required treatment and attenuation volume for this basin. 
The excess stormwater runoff overflows these weirs and discharges into infield 
ponds at the I-95 and Ives Dairy Road interchange, which ultimately 
discharges to the C-9/Snake Creek Canal. This basin is located within the 
SFWMD’s C-9 East Basin.    
 
Peak stages in S-L1 and S-L2 are to be compared for existing and proposed 
conditions. The stages for proposed conditions need to be lower or similar to 
stages for existing conditions. 
 
Since there is deficit in provided storage within propose swale/pond, French 
drain is proposed to provide additional storage.  

 
• Basin 2: This drainage basin encompasses I-95 between station limits 247+38 

and 287+92 between Hallandale Beach Boulevard and Pembroke Road. The 
basin is subdivided into 2A-L, 2A-R, 2B-L and 2B-R. Runoff from this segment of 
I-95 sheet flows into the remaining roadside swales, ponds and French drains 
located along both sides of I-95 identified as S-L3, SL-4, S-R5, S-R6, S-R7 and SR-
8. Among those, S-L3, SL-4, S-R7 and SR-8 are in eight (8) new parcels. These 
roadside swales will provide water quality treatment and stormwater 
attenuation using ditch block weirs. This system consists of dry swales with a 
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bottom elevation of 1.5 feet NAVD 88 to provide partial treatment and 
attenuation for this basin and a weir control elevation raised to 4.0 feet NAVD 
88. This basin is located within the SFWMD’s C-10 Basin. The remaining required 
storage volume will be compensated in proposed exfiltration trench.    

 
Since there is deficit in provided storage within propose swale/pond, French 
drain is proposed to provide additional storage.  
 

• Basin 3: This drainage basin encompasses I-95 between station limits 287+92 
and 341+98, between Pembroke Road and Hollywood Boulevard. The basin is 
subdivided into 3A, 3B-L and 3B-R. Runoff from this segment of I-95 sheet flows 
into remaining roadside swales and French drains located along both sides of 
I-95 identified as SR-9. Modified roadside swales provide partial water quality 
treatment and stormwater attenuation using ditch block weirs. This system 
consists of dry detention swales with a bottom elevation of 1.5 feet NAVD 88 
and a weir control elevation raised to 3.5 feet NAVD 88. The rest of the storage 
for treatment and attenuation will be discharged to Basin 4 and routed to the 
proposed stormwater pond within the Sunset Golf Course on the east side of 
the I-95 corridor and ultimately will be discharged to the SFWMD’ C-10 Canal.  
This basin is located within the SFWMD’s C-10 Basin.      
 
Since there is deficit in provided storage within propose swale/pond, French 
drain is proposed to provide additional storage.  

 
• Basin 4: This drainage basin encompasses I-95 between station limits 341+98 

and 369+46, between Hollywood Boulevard and Johnson Street. The basin is 
subdivided into 4-L and 4-R. Runoff from this segment of I-95 sheet flows into 
the remaining roadside swales located along both sides of I-95 identified as S-
L6, S-L7, S-R12, S-R13, S-R14 and S-R15. Among those, swale S-R13 is in two (2) 
new parcels. This system consists of dry swales with a bottom elevation of 1.5 
feet NAVD 88 and a weir control elevation raised to 3.5 feet NAVD 88. These 
modified roadside swales provide water quality treatment and stormwater 
attenuation using ditch block weirs. The excess stormwater runoff will be 
discharged to the stormwater pond within the Sunset Golf Course on the east 
side of the I-95 corridor and ultimately discharged into the C-10 Canal just north 
of Johnson Street. This basin is located within the SFWMD’s C-10 Basin.     

 



 
                 Conceptual Drainage Report 

    I-95 (SR 9) PD&E Study 

Page 11 
 

Peak stages in S-L6 and S-L7 are to be compared for existing and proposed 
conditions. The stages for proposed conditions need to be lower or similar to 
stages for existing conditions. 
  

Side Street/Arterial Street Drainage: There are three arterial streets within the 
project limits of I-95 corridor; Hallandale Beach Boulevard, Pembroke Road and 
Hollywood Boulevard. Each of those side streets, beyond the interchanges, has its 
own drainage system. The exfiltration trenches will be provided as necessary to 
accommodate the improvements.  Appendix J shows exfiltration trench length 
calculations for side streets. 
 
5.0 GEOTECHNICAL CHARACTERISTICS 
 
5.1 SOIL INFORMATION 
 
Based on the U.S. Department of Agriculture (USDA) Web Soil Survey, it was 
determined that the soil property within the project falls in hydrologic soil group 
A. Udorthents (shaped), the predominant soil in the corridor, is a somewhat poorly 
drained soil with the depth to SHGWT ranging from 2.0 feet NAVD to 4.0 feet 
NAVD. The Soil Properties Map is included in the Custom Soil Resource Report in 
Appendix B. Appendix B1 includes the Preliminary Geotechnical Report. 
 
5.2 WELLFIELD PROTECTION AREAS  
 
The project is outside the limits of any wellfield protection areas. Therefore, no 
wellfield protection measures are required. The near wellfield areas are located 
east of the project corridor between Hallandale Beach Boulevard and Pembroke 
Road. Figure 5.1 shows the Broward County Wellfield Map.  
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Figure 5.1 – Broward County Wellfield Map 
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5.3 ENVIRONMENTAL 
 
5.3.1 CONTAMINATION 
 
A contaminated site area is located south of Pembroke Road with an area of 176 
acres. Below is a summary of the site: 
 

• Facility Name: Petroleum Products Corp 
Address: 3130 SW 19th Street, Hallandale Beach, FL 33009 

 
• Facility Type: N/A 

Pollutant: Chromium, Lead 
Lead Agency Name: SEP 

 
Figure 5.2 shows the Broward County Contaminated Sites Map. 
 
 



 
                 Conceptual Drainage Report 

    I-95 (SR 9) PD&E Study 

Page 14 
 

 
Figure 5.2 – Broward County Contaminated Sites Map 
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5.3.2 WETLAND 
 
There are no wetlands present within the project corridor based on the Broward 
County Wetland and Other Surface Water Location Map. However, there are 
other surface waters adjacent to the project corridor (see Figure 5.3). 
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Figure 5.3 – Broward County Wetland and Other Surface Water Location Map 
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5.3.3 HISTORICAL, ARCHAEOLOGICAL AND ENDANGERED SPECIES 
 
There are few historical, archaeological and environmental areas located within 
the project limits. A copy of the Broward County Historical, Archaeological and 
Environmental Area Maps are included in Appendix C. 
 
5.4 LAND USE 
 
The project land use is primarily commerce and low medium residential. No future 
land use change is anticipated within the project corridor. Figure 5.4 shows a 
copy of the Broward County Land Use Plan.  
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Figure 5.4 – Broward County Land Use Plan 
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6.0 STORMWATER MANAGEMENT PERMITTING 
 
The project agency having stormwater permitting jurisdiction over the proposed 
improvements is the SFWMD. SFWMD has authority over the C-9 and C-10 Canals 
which are the water bodies receiving the stormwater runoff for the project area. 
Figures 6.1 and 6.2 show SFWMD drainage basins C-9 and C-10 and Figure 6.3 shows 
the Broward County Drainage Districts Map.  
 
Within the project corridor there are several permits involved. The following are 
the permits pertaining to the project: 
 

• ERP No. 88-00053-S, Application Number 03168-B, I-95 HOV Lanes 
• ERP No. 88-00053-S, Application Number 120327, I-95 Managed Lanes 
• ERP No. 06-01465-S I-95 Phase 3C 
• ERP No. 06-02942-P Pump Station 
• ERP 06-01955-S Orange Brook Golf Course  

  
Copy of the existing permits are included in Appendix D. 
 

 
Figure 6.1 – SFWMD Basin C-9 
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    Figure 6.2 – SFWMD Basin C-10 
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Figure 6.3 – Broward County Drainage Districts 
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6.1 REQUIRED PERMITS 
 
The agencies with stormwater permitting jurisdiction over the proposed study area 
and the required permits include: 
 

• South Florida Water Management District (SFWMD) - General Environmental 
Resource Permit (ERP) 

 
• United States Army Corps of Engineers – Dredge and fill permit is required 

for proposed work in, under or above surface waters or wetlands, as 
associated with the bridge widening work at the Hollywood Canal. 

 
• South Florida Water Management District (SFWMD) - Consumptive Water 

Use Permit - For dewatering and irrigation. 
 

• Florida Department of Environmental protection – An NPDES (Erosion 
Control Plans, Stormwater Pollution Prevention Plan, Notice of Intent and 
Notice of Termination) Permit is required due to disturbance of more than 
one acre of soil. 

 
Since proposed improvement is next to CSX right of way and sharing some of its 
conveyance system, coordination with CSX is required. 
 
6.2 WATER QUALITY CRITERIA 
 
6.2.1 SFWMD CRITERIA 
 
The SFWMD requires that all projects meet state water quality standards as set 
forth in Chapter 17-302, Florida Administrative Code (FAC). According to the 
SFWMD Environmental Resource Permit Information Manual, 2014, all projects 
must meet the following volumetric retention/detention requirements: 

 
• Wet detention volume shall be provided for the first inch of runoff from the 

developed project, or the total runoff of 2.5 inches times the percentage 
of imperviousness, whichever is greater. A wet detention system is a system 
which maintains the control elevation at the seasonal high groundwater 
elevation and does not bleed-down more than one-half inch of detention 
volume in 24 hours. 
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• Dry detention volume shall be provided equal to 75% of the above amounts 
computed for wet detention. Dry detention systems must maintain the 
control elevation at or above one foot above the seasonal high 
groundwater elevation. 

• Retention volume shall be provided equal to 50% of the above amounts 
computed for wet detention. 

• For projects with more than 50% of imperviousness, discharge to the 
receiving water bodies must be made through baffles, skimmers, or other 
mechanism suitable for preventing oil and grease from discharging to or 
from the retention/detention areas. 

• Projects having greater than 40% impervious area and discharging directly 
to an Outstanding Florida Waters (OFW) shall provide at least one-half inch 
of dry detention or retention pretreatment as part of the required 
retention/detention. 

• Projects discharging directly to Outstanding Florida Waters (OFW) must 
provide an additional 50% water quality pre-treatment as part of the 
required retention/detention (SFWMD Criteria). Do we need to add the 
French drain Criteria? 

 
6.3 WATER QUANTITY CRITERIA 
 
6.3.1 SFWMD CRITERIA 
 
The SFWMD requires that off-site discharge rates be limited to rates not causing 
adverse impacts to existing off-site properties, and not exceed: 

1. Historic discharge rates; 
2. Rates determined in previous SFWMD permit action; or 
3. Rates specified in District criteria (Pre vs Post Rates Governing Criteria). 

 
The SFWMD Basis of Review addresses stormwater quantity (peak discharge) and 
requires that off-site discharge rates and volumes do not adversely impact off-site 
areas. Typically, this means that post-development peak discharge rate must be 
equal or less than the pre-development discharge rate.  
 
SFWMD requires that post development peak discharges flows during a 25-year, 
72-hour rain storm event do not exceed pre-development peak discharge flows 
or the basin allowable discharge rate as described above. The 25-year, 3-day 
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rainfall amount at the project location is 13.4 inches. Design Aids are included in 
Appendix E. 
 
6.3.2 FLORIDA DEPARTMENT OF TRANSPORTATION (FDOT) CRITERIA 
 
The general design storm frequency for drainage conveyance systems (ditches 
and storm sewers) within FDOT District Four jurisdiction is the 10-year frequency as 
required by the FDOT Drainage Manual.   
 
FDOT requires sufficient clearance between the base bottom elevation of the 
roadway and the design high water elevation (DHW), in order to maintain the 
integrity of the pavement structure. The design high water elevation has been 
determined as 1.00 feet NAVD 88 for Basin 1 and 0.50 feet NAVD 88 for Basins 2 
through 4 based on the existing ERP permits and Broward County Water Table 
Map. See Figure 6.4 for more information on DHW elevation.  
 
Vertical clearance from Weir elevation to base of lowest elevation within the 
roadway segment is used for base clearance for French drain.  
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  Figure 6.4 – Broward County Water Table Map 
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6.3.3 FDOT DRAINAGE MANUAL MAINTENANCE CRITERIA 
 
French Drain: French drains is in-situ soil hydraulic conductivity, and/or hydraulic 
head are sufficient to promote exfiltration of the required stormwater volumes. 
The following design criteria and parameter are applicable: 
 

1. French Drains cannot be located in well filed protection zones with less 
than 30 days travel time to a potable water supply well. There are not well 
fields within the subject project limits. 

2. French Drains cannot be located where there are contaminated soils. 
There are no known sources of contamination within the project limits. 

3. Where possible, exfiltration pipe should have a minimum diameter of 24 
inches with an invert elevation at or above the seasonal high 
groundwater elevation. 

4. Baffles, skimmers and sumps must provide at inlet points to minimize 
entrance of oils and sediments into exfiltration system. 

5. Trench width shall be a minimum of 2 feet plus the outside diameter. 
6. Rock in trench must be enclosed in filter material. 
7. Maximum French Drain distance with access through only one end is as 

follows 
a. 150 feet for pipe diameters 24 to 30 inches 
b. 200 feet for pipe diameter 36 inches and larger 

8. Maximum French Drain distance with access through both ends is as 
follows 

a. 300 feet for pipe diameters 24 to 30 inches 
b. 400 feet for pipe diameter 36 inches and larger 

9. In-situ soil exfiltration capacity must be determined by the FDOT 
percolation test method. Percolation test hole must be advanced to a 
depth that will yield a minimum of 6 gpm per one foot of head of 
exfiltration capacity, but not exceeding 20 feet deep. 

10. Maximum allowable exfiltration rate per linear foot of trench must not 
exceed 0.15 cubic feet per second (cfs) per foot of trench (for percolated 
pipes) 

11. Depth of French Drain trench must be at the percolation test hole depth 
elevation, where conditions permit. 

12. French Drains systems must not be installed within MSE walls or within 
influence zone of the wall. 

13. Existing French Drain will include a safety factor of 4.0 due to the age of 
the system exceed 20 years. 

14. For proposed French Drain, safety factor of 2.0 should be applied for 
water quantity calculation purposes. 
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Pipe Sizes and Lengths: The FDOT Drainage Manual requires that the minimum 
pipe diameter be 18 inches. Maximum lengths without maintenance access 
structures as follows: 
 

• 300 feet for pipe diameter of 18 inches 
• 400 feet for pipe diameter of 24 to 36 inches 
• 500 feet for pipe diameter 42 inches and larger and box culverts 

 
Storm Drains: Collection and conveyance systems have been designed for the 
10-Year frequency design storm event using a minimum time of concentration of 
10 minutes, per FDOT D6 requirements. The physical pipe slope(s) are designed to 
produce a velocity of at least 2.5 feet per second (fps) when the storm drain is 
flowing full. In areas where 2.5 fps is not feasible, an absolute minimum velocity of 
2.0 fps is provided. Storm drains have been modeled in ICPR as structure nodes. It 
is important to note that since the proposed closed system is self-contained, all 
structures will have a 2-foot sump minimum except when connected to a French 
Drain, in which case the sump will be raised to 4 feet to address siltation, 
maintenance concerns, and skimmer clearance. 
 
Swales: The observed criteria for swales are as follows: 

1. Sodded or grass swales shall have a flat (horizontal) bottom width of 5 feet 
minimum for maintenance purposes. 

2. Swales front and back slopes shall meet roadway clear zone criteria, as 
applicable for the proposed roadway facility. 

3. Desired front slopes will be 1:6 

Additionally, the following project-specific constraints that were considered 
during the proposed swale design are as follows 

1. Right-of-way (R/W) Constraints 
2. Utility conflicts 
3. Landscaping conflicts 
4. Driveway and side street conflicts 

 
6.4 FLOODPLAIN ENCROACHMENT 
 
The project falls within the limits of the Community Panel 12011C0568H and 
12011C731H of the FEMA FIRM Maps of Broward County (see Appendix F). The 
project is located within the flood zone AH, AE, and X. 
 
Floodplain encroachment calculations will be completed when roadway 
geometry and cross sections are developed further. Our preliminary evaluation 
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indicates that the volume of excavation proposed by the ponds will mitigate the 
expected encroachment.   
 
7.0 STORMWATER MANAGEMENT FACILITIES EVALUATION 
 
The SFWMD requires that all projects achieve compliance with State Water 
Quality and Quantity standards, as established in Chapter 62-302, FAC. This 
stormwater management design will be submitted to the SFWMD for Permit and 
the stormwater quality and quantity criteria of the agency that has jurisdiction 
over the project limits will be evaluated.  
 
The Pond Siting Report documents show the required stormwater management 
needs and selects the preferred pond sites from the hydraulically feasible 
alternative pond sites. The proposed drainage system is primarily divided into four 
separate basins following the existing drainage basins. However, with the 
improvement at the interchanges of I-95 and addition of new ramps, the 
proposed drainage systems within each basin have been altered significantly. 
Each of the proposed basins is subdivided into sub-basins and storage has been 
calculated for the total basin area. For the selection of the preferred stormwater 
management facilities, priority was given to facilities available within the I-95 right 
of way and within FDOT owned parcels. After that, offsite parcels were chosen 
based on affected parcels by the proposed roadway improvements, 
consideration of location, undeveloped, non-commercial or non-residential 
parcels and the joint use pond feasibility such as the Sunset Golf Course. The 
remaining swales were re-graded and additional ponds (swale locations) 
designed to provide the required water quality and quantity volume for the entire 
project area. Appendix G summarizes the drainage calculations. 
 
8.0 STORMWATER MANAGEMENT SYSTEM DESIGN 
 
8.1 PROJECT DATUM 
 
The vertical datum used in this report and calculations is NAVD 88. The difference 
in height between the NAVD 88 datum and the NGVD 29 shift was determined 
using the National Geodetic Survey VERTCON online tool.  
 
The datum shift used to convert NGVD 29 to NAVD 88 were the NAVD 88 values. 
These values will always be lower than NGVD 29. The values within the project 
limits are summarized below: 
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• I-95 and Hallandale Boulevard interchange -1.588 feet. 
• I-95 and Pembroke Road interchange -1.594 feet. 
• I-95 and Hollywood Boulevard interchange -1.598 feet. 

 
8.2 CONTROL ELEVATIONS 
 
8.2.1 SEASONAL HIGH GROUNDWATER TABLE (SHGWT)  
 
The Seasonal High Water (SHW) elevation has been determined from 1.00 feet 
NAVD 88 for Basin 1 to 0.50 feet NAVD 88 for Basins 2 through 4 based on the 
existing ERP permits and Broward County Water Table Map.  The assumed SHGWT 
elevations are consistent with the existing permits for the various drainage systems 
within the project limits. Figure 6.4 shows the Broward County Water Table Map. 
Seasonal High Water Table Technical memo is included in Appendix K.  
 
9.0 STORMWATER MODELING 
 
9.1 DESIGN APPROACH AND RAINFALL DEPTHS 
 
The water quality and attenuation impact analysis is based on volumetric water 
storage calculations. Water quantity calculations are performed based on 
SFWMD design criteria and the required storage for attenuation was determined 
for the 25-year, 72-hour storm event. The required and provided storage volume 
calculations have been performed to attain the required storage capacity at the 
stormwater management facilities. Tables 1, 2 and 3 in Appendix G documents 
the drainage calculations. 
 
The following rainfall depths for the various design storms were obtained from the 
SFWMD rainfall depth maps: 
 

• 3-year, 24-hour: 6.00” 
• 10-year, 24-hour: 8.40”  
• 25-year, 72-hour: 13.40”  
• 100-year, 24-hour: 12.50”  

 
See Appendix E for the SFWMD rainfall maps. 
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10.0 CONCEPTUAL DRAINAGE DESIGN RECOMMENDATIONS  
 
Based on the proposed roadway improvements, the existing dry detention swales 
and ponds will be impacted and volume capacity reduced by the interchange 
new ramps along I-95. The remaining stormwater facilities will be re-graded in 
order to partially accommodate the impervious area runoff. The project will 
require additional right of way takes to comply with the regulatory agencies 
stormwater treatment and attenuation criteria. In addition, runoff from Basin 3 
and 4 will be conveyed to the Sunset Golf Course to provide the required 
stormwater management needs.  
 
Conversations between FDOT and the City of Hollywood, owner of the Sunset Golf 
Course, have taken place regarding the joint use pond feasibility in the golf 
course. Please refer to Appendix H for meetings correspondence. 
 
The existing weir control elevations for Basins 1 and 4 will be modified to 
accommodate the required volume capacity at the proposed stormwater 
facilities. Existing outfall connections for Basin 1, Basin 4 and Golf Courses to the 
SFWMD Canals will be maintained. 
 
11.0 CONCLUSIONS  
 
The Pond Siting Report was used to identify the best alternative ponds (swales) 
outside of the existing I-95 right of way for each basin to meet SFWMD permit 
criteria. Based on the conceptual drainage design analysis for the proposed 
interchange improvements and the stormwater quality and quantity calculations 
additional offsite right of way acquisition and the joint use of the Sunset Golf 
Course  pond to accommodate the additional runoff will be required to comply 
with the SFWMD applicable standards and design criteria. Refer to Summary of 
Required/Provided Storage Volume and Tables 1, 2 and 3 in Appendix G for the 
drainage calculations.   
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Summary of Required/Provided Storage Volume 

 
 
Summary of Control Structures Elevation 

BASIN 
CONTROL STRUCTURE EL        

(FT-NAVD88) 

EXISTING PROPOSED 
Basin 1 3.50 4.20 
Basin 2  4.00 4.00 

Basin 3 & 
4 2.50 3.50 

 
12.0 REFERENCES 
 
FDOT Drainage Manual, dated January 2020 
FDOT Project Development and Environmental Manual, July 2020 
FDOT Drainage Design Guide, January 2020 
FDOT District IV Drainage Practices & Guidance 
SFWMD Environmental Resource Permit Information Manual, 2014 
FEMA Flood Insurance Rate Maps 
USDA-NRCS Soil Survey of Broward County, FL 

  
  

POND/SWALE 
WITHIN R/W

POND/SWALE 
OUTSIDE R/W

FRENCH 
DRAIN

TOTAL

Basin 1L 24.19 20.91 4.36 6.85 6.85 4.95 0.89
Basin 1R 19.09 13.28 2.77 2.96 2.96 3.01 0
Basin 1 43.28 34.19 7.13 9.81 9.81 7.96 0.89

Basin 2A-L 12.75 12.32 2.18 5.23 5.23 0 6.69
Basin 2B-L 4.42 3.71 0.77 -0.05 0.77 0 0
Basin 2A-R 11.58 10.28 2.14 3.17 3.17 1.38 0
Basin 2B-R 5.91 4.53 0.94 1.84 1.84 0 2.1

Basin 2 34.66 30.84 6.03 10.19 11.01 1.38 8.79
Basin 3A 25.12 23.79 4.96 7.56 7.56 0.19 0

Basin 3B-L 10.13 7.26 1.51 2.2 2.2 0.62 0
Basin 3B-E 10.22 8.85 1.84 3.06 3.06 0.78 0

Basin 3 45.47 39.9 8.31 12.82 12.82 1.59 0
Basin 4L 12.62 10.82 2.25 3.64 3.64 1.43 0
Basin 4R 12.81 9.15 1.91 2.85 2.85 4.66 0.69
Basin 4 25.43 19.97 4.16 6.49 6.49 6.09 0.69
TOTAL 148.84 124.9 40.13 38.52 (1.61)

0 6.78 0.29

0.02
C-9

0.86 11.03

C-10

0.02

(1.94)10.889.29

SFWMD 
BASIN

WATER 
QUALITY 
(AC-FT)

WATER 
QUANTITY 

(AC-FT)

PROVIDED STORAGE VOLUME (AC-FT)

9.830.98

BASIIN
REQUIRED  
VOLUME 
(AC-FT)

SURPLUS
/DEFICIT 
VOLUME 
(AC-FT)

TOTAL 
AREA 
(AC)

IMP. 
AREA 
(AC)
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Preface
Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that
share common characteristics related to physiography, geology, climate, water
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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The soil surveys that comprise your AOI were mapped at
1:20,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Broward County, Florida, East Part
Survey Area Data: Version 12, Sep 14, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 11, 2010—Feb
11, 2015

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Broward County, Florida, East Part (FL606)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

2 Arents-Urban land complex 113.3 8.8%

3 Arents, organic substratum-
Urban land complex

109.5 8.5%

9 Dade fine sand 53.0 4.1%

11 Dade-Urban land complex 363.6 28.3%

19 Margate fine sand 77.5 6.0%

21 Okeelanta muck, drained, 0 to 1
percent slopes

2.7 0.2%

25 Pennsuco silty clay loam 35.2 2.7%

36 Udorthents 31.6 2.5%

37 Udorthents, marly substratum-
Urban land complex

59.4 4.6%

38 Udorthents, shaped 74.2 5.8%

40 Urban land 283.7 22.1%

99 Water 80.1 6.2%

Totals for Area of Interest 1,283.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
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scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Broward County, Florida, East Part

2—Arents-Urban land complex

Map Unit Setting
National map unit symbol: 1hn8f
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Arents and similar soils: 55 percent
Urban land: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Arents

Setting
Landform: Rises on marine terraces
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Altered marine deposits

Typical profile
A - 0 to 4 inches: cobbly sand
C1 - 4 to 9 inches: cobbly sand
C2 - 9 to 32 inches: sand
2C - 32 to 60 inches: sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A/D
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No
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Description of Urban Land

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): None specified
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Unranked

Minor Components

Arents, organic substratum
Percent of map unit: 3 percent
Landform: Rises on marine terraces
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Udorthents, marly substratum
Percent of map unit: 2 percent
Landform: Marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

3—Arents, organic substratum-Urban land complex

Map Unit Setting
National map unit symbol: 1hn8g
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Arents, organic substratum and similar soils: 55 percent
Urban land: 45 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Arents, Organic Substratum

Setting
Landform: Rises on marine terraces
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy dredge spoils over organic material over sandy marine

deposits

Typical profile
A - 0 to 12 inches: gravelly sand
C - 12 to 38 inches: sand
Oa - 38 to 52 inches: muck
2C - 52 to 72 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Description of Urban Land

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): None specified
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Unranked
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9—Dade fine sand

Map Unit Setting
National map unit symbol: 1hn8n
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Dade and similar soils: 94 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dade

Setting
Landform: Rises on marine terraces
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits over soft limestone

Typical profile
A - 0 to 6 inches: fine sand
E - 6 to 27 inches: fine sand
Bh - 27 to 35 inches: fine sand
Cr - 35 to 39 inches: weathered bedrock

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (1.98

to 19.98 in/hr)
Depth to water table: About 60 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Other vegetative classification: Shallow or moderately deep, sandy or loamy soils

on rises and ridges of mesic uplands (G156AC521FL)
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Hydric soil rating: No

Minor Components

Basinger
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156AC141FL)
Hydric soil rating: Yes

Duette
Percent of map unit: 2 percent
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on rises, knolls, and ridges of mesic

uplands (G156AC121FL)
Hydric soil rating: No

Margate
Percent of map unit: 1 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in

depressions (G156AC145FL)
Hydric soil rating: Yes

Immokalee, limestone substratum
Percent of map unit: 1 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156AC141FL)
Hydric soil rating: No

11—Dade-Urban land complex

Map Unit Setting
National map unit symbol: 1hn8q
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
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Farmland classification: Not prime farmland

Map Unit Composition
Dade and similar soils: 55 percent
Urban land: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dade

Setting
Landform: Rises on marine terraces
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits over soft limestone

Typical profile
A - 0 to 8 inches: gravelly sand
E - 8 to 27 inches: fine sand
Bh - 27 to 35 inches: fine sand
Cr - 35 to 39 inches: weathered bedrock

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (1.98

to 19.98 in/hr)
Depth to water table: About 60 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Description of Urban Land

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): None specified
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Other vegetative classification: Forage suitability group not assigned
(G156AC999FL)

Hydric soil rating: Unranked

Minor Components

Basinger
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

Immokalee, limestone substratum
Percent of map unit: 2 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Margate
Percent of map unit: 1 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

19—Margate fine sand

Map Unit Setting
National map unit symbol: 1hn8z
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Margate and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Margate

Setting
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Sandy marine deposits over limestone

Typical profile
A - 0 to 8 inches: fine sand
E - 8 to 16 inches: fine sand
Bw - 16 to 28 inches: fine sand
C - 28 to 32 inches: gravelly fine sand
2R - 32 to 36 inches: unweathered bedrock

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to very high (1.98

to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Occasional
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in

depressions (G156AC145FL)
Hydric soil rating: Yes

Minor Components

Basinger
Percent of map unit: 5 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156AC141FL)
Hydric soil rating: Yes

Plantation, undrained
Percent of map unit: 5 percent
Landform: Marshes on marine terraces
Landform position (three-dimensional): Talf
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Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Organic soils in depressions and on flood plains

(G156AC645FL)
Hydric soil rating: Yes

21—Okeelanta muck, drained, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2tzwc
Elevation: 0 to 30 feet
Mean annual precipitation: 48 to 68 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Okeelanta, drained, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Okeelanta, Drained

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Herbaceous organic material over sandy marine deposits

Typical profile
Oa - 0 to 31 inches: muck
Cg - 31 to 65 inches: fine sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: High (about 11.6 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Other vegetative classification: Organic soils in depressions and on flood plains

(G156AC645FL)
Hydric soil rating: Yes

Minor Components

Sanibel
Percent of map unit: 5 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Organic soils in depressions and on flood plains

(G156AC645FL)
Hydric soil rating: Yes

Tequesta
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Organic soils in depressions and on flood plains

(G156AC645FL)
Hydric soil rating: Yes

Basinger
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G156AC141FL)
Hydric soil rating: Yes

25—Pennsuco silty clay loam

Map Unit Setting
National map unit symbol: 1hn95
Elevation: 10 feet
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland
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Map Unit Composition
Pennsuco, drained, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pennsuco, Drained

Setting
Landform: Marshes on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy marine deposits over limestone

Typical profile
A - 0 to 5 inches: silty clay loam
Bg - 5 to 38 inches: silt loam
2C - 38 to 53 inches: fine sand
2Cr - 53 to 80 inches: weathered bedrock

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: 40 to 72 inches to paralithic bedrock
Natural drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to

high (0.20 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very high (about 14.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B/D
Other vegetative classification: Loamy and clayey soils on flats of hydric or mesic

lowlands (G156AC341FL)
Hydric soil rating: Yes

Minor Components

Perrine
Percent of map unit: 2 percent
Landform: Marshes on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Loamy and clayey soils on flats of hydric or mesic

lowlands (G156AC341FL)
Hydric soil rating: Yes
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Pennsuco, tidal
Percent of map unit: 2 percent
Landform: Tidal marshes on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

Perrine variant
Percent of map unit: 1 percent
Landform: Tidal marshes on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

36—Udorthents

Map Unit Setting
National map unit symbol: 1hn9j
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Altered marine deposits

Typical profile
C - 0 to 57 inches: cobbly sand

Properties and qualities
Slope: 2 to 40 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Negligible
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Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 2.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

37—Udorthents, marly substratum-Urban land complex

Map Unit Setting
National map unit symbol: 1hn9k
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents, marly substratum, and similar soils: 55 percent
Urban land: 45 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents, Marly Substratum

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Altered marine deposits

Typical profile
C - 0 to 32 inches: gravelly sand
2C - 32 to 60 inches: marly silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to

high (0.57 to 5.95 in/hr)
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Depth to water table: About 24 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Slightly saline to moderately saline (4.0 to 8.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: A
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Description of Urban Land

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): None specified
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Unranked

38—Udorthents, shaped

Map Unit Setting
National map unit symbol: 1hn9l
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents, shaped and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents, Shaped

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear

Custom Soil Resource Report
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Across-slope shape: Linear
Parent material: Altered marine deposits

Typical profile
C1 - 0 to 30 inches: gravelly sand
C2 - 30 to 50 inches: sand
2R - 50 to 54 inches: weathered bedrock

Properties and qualities
Slope: 0 to 45 percent
Depth to restrictive feature: 40 to 72 inches to paralithic bedrock
Natural drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (1.98

to 19.98 in/hr)
Depth to water table: About 24 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Minor Components

Udorthents
Percent of map unit: 10 percent
Landform: Marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

40—Urban land

Map Unit Setting
National map unit symbol: 1hn9n
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland
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Map Unit Composition
Urban land: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): None specified
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Unranked

Minor Components

Matlacha, limestone substratum
Percent of map unit: 5 percent
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

99—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Interpretive groups
Land capability classification (irrigated): None specified
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Unranked
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Hydrologic Soil Group and Surface Runoff

This table gives estimates of various soil water features. The estimates are used 
in land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land 
surface. Surface runoff classes are based on slope, climate, and vegetative 
cover. The concept indicates relative runoff for very specific conditions. It is 
assumed that the surface of the soil is bare and that the retention of surface 
water resulting from irregularities in the ground surface is minimal. The classes 
are negligible, very low, low, medium, high, and very high.

Report—Hydrologic Soil Group and Surface Runoff

Absence of an entry indicates that the data were not estimated. The dash 
indicates no documented presence.

Hydrologic Soil Group and Surface Runoff–Broward County, Florida, East Part

Map symbol and soil name Pct. of map unit Surface Runoff Hydrologic Soil Group

2—Arents-Urban land complex

Arents 55 High A/D

Urban land 40 — —

Hydrologic Soil Group and Surface Runoff---Broward County, Florida, East Part; and Miami-
Dade County Area, Florida

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group and Surface Runoff–Broward County, Florida, East Part

Map symbol and soil name Pct. of map unit Surface Runoff Hydrologic Soil Group

3—Arents, organic substratum-Urban land complex

Arents, organic substratum 55 High A

Urban land 45 — —

9—Dade fine sand

Dade 94 Negligible A

10—Duette-Urban land complex

Duette 55 Negligible A

Urban land 40 — —

11—Dade-Urban land complex

Dade 55 Negligible A

Urban land 40 — —

19—Margate fine sand, occasionally ponded, 0 to 1 
percent slopes

Margate 85 Negligible A/D

20—Matlacha, limestone substratum-Urban land 
complex

Matlacha, limestone substratum 50 Low B

Urban land 45 — —

21—Okeelanta muck, drained, frequently ponded, 0 to 
1 percent slopes

Okeelanta, drained 90 Negligible A/D

25—Pennsuco silty clay loam

Pennsuco, drained 95 Very high B/D

36—Udorthents

Udorthents 100 Negligible A

37—Udorthents, marly substratum-Urban land 
complex

Udorthents, marly substratum 55 Low A

Urban land 45 — —

38—Udorthents, shaped

Udorthents, shaped 90 Low A

40—Urban land

Urban land 95 — —

99—Water

Water 100 — —

Hydrologic Soil Group and Surface Runoff–Miami-Dade County Area, Florida

Map symbol and soil name Pct. of map unit Surface Runoff Hydrologic Soil Group

Hydrologic Soil Group and Surface Runoff---Broward County, Florida, East Part; and Miami-
Dade County Area, Florida
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Hydrologic Soil Group and Surface Runoff–Miami-Dade County Area, Florida

Map symbol and soil name Pct. of map unit Surface Runoff Hydrologic Soil Group

15—Urban land

Urban land 98 — —

41—Dade fine sand

Dade 99 Negligible A

99—Water

Water 100 — —

Data Source Information

Soil Survey Area: Broward County, Florida, East Part
Survey Area Data: Version 13, Oct 2, 2017

Soil Survey Area: Miami-Dade County Area, Florida
Survey Area Data: Version 9, Oct 5, 2017

Hydrologic Soil Group and Surface Runoff---Broward County, Florida, East Part; and Miami-
Dade County Area, Florida
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Hydric Soils

This table lists the map unit components that are rated as hydric soils in the 
survey area. This list can help in planning land uses; however, onsite 
investigation is recommended to determine the hydric soils on a specific site 
(National Research Council, 1995; Hurt and others, 2002).

The three essential characteristics of wetlands are hydrophytic vegetation, hydric 
soils, and wetland hydrology (Cowardin and others, 1979; U.S. Army Corps of 
Engineers, 1987; National Research Council, 1995; Tiner, 1985). Criteria for all of 
the characteristics must be met for areas to be identified as wetlands. Undrained 
hydric soils that have natural vegetation should support a dominant population of 
ecological wetland plant species. Hydric soils that have been converted to other 
uses should be capable of being restored to wetlands.

Hydric soils are defined by the National Technical Committee for Hydric Soils 
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the 
upper part (Federal Register, 1994). These soils, under natural conditions, are 
either saturated or inundated long enough during the growing season to support 
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with 
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric 
soil, however, more specific information, such as information about the depth and 
duration of the water table, is needed. Thus, criteria that identify those estimated 
soil properties unique to hydric soils have been established (Federal Register, 
2002). These criteria are used to identify map unit components that normally are 
associated with wetlands. The criteria used are selected estimated soil properties 
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil 
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey 
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric, 
they should exhibit certain properties that can be easily observed in the field. 
These visible properties are indicators of hydric soils. The indicators used to 
make onsite determinations of hydric soils are specified in "Field Indicators of 
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

Hydric soils are identified by examining and describing the soil to a depth of 
about 20 inches. This depth may be greater if determination of an appropriate 
indicator so requires. It is always recommended that soils be excavated and 
described to the depth necessary for an understanding of the redoximorphic 
processes. Then, using the completed soil descriptions, soil scientists can 
compare the soil features required by each indicator and specify which indicators 
have been matched with the conditions observed in the soil. The soil can be 
identified as a hydric soil if at least one of the approved indicators is present.

Map units that are dominantly made up of hydric soils may have small areas, or 
inclusions, of nonhydric soils in the higher positions on the landform, and map 
units dominantly made up of nonhydric soils may have inclusions of hydric soils 
in the lower positions on the landform.

The criteria for hydric soils are represented by codes in the table (for example, 
2). Definitions for the codes are as follows:

Hydric Soils---Broward County, Florida, East Part; and Miami-Dade County Area, Florida
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1. All Histels except for Folistels, and Histosols except for Folists.
2. Soils in Aquic suborders, great groups, or subgroups, Albolls suborder, 

Historthels great group, Histoturbels great group, Pachic subgroups, or 
Cumulic subgroups that:
A. Based on the range of characteristics for the soil series, will at least in 

part meet one or more Field Indicators of Hydric Soils in the United 
States, or

B. Show evidence that the soil meets the definition of a hydric soil;
3. Soils that are frequently ponded for long or very long duration during the 

growing season.
A. Based on the range of characteristics for the soil series, will at least in 

part meet one or more Field Indicators of Hydric Soils in the United 
States, or

B. Show evidence that the soil meets the definition of a hydric soil;
4. Map unit components that are frequently flooded for long duration or very 

long duration during the growing season that:
A. Based on the range of characteristics for the soil series, will at least in 

part meet one or more Field Indicators of Hydric Soils in the United 
States, or

B. Show evidence that the soil meets the definition of a hydric soil;

Hydric Condition: Food Security Act information regarding the ability to grow a 
commodity crop without removing woody vegetation or manipulating hydrology.

References:
Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of 
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife 
Service FWS/OBS-79/31.
Federal Register. September 18, 2002. Hydric soils of the United States.
Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric 
soils in the United States.
National Research Council. 1995. Wetlands: Characteristics and boundaries.
Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. 
U.S. Department of Agriculture Handbook 18.
Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of 
Agriculture, Natural Resources Conservation Service.
Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436.
Tiner, R.W., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and 
Delaware Department of Natural Resources and Environmental Control, 
Wetlands Section.
United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps 
of Engineers wetlands delineation manual. Waterways Experiment Station 
Technical Report Y-87-1.
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Hydric Soils–Broward County, Florida, East Part

Map symbol and map unit name Component Percent of 
map unit

Landform Hydric 
criteria

9—Dade fine sand

Basinger 2 Drainageways on marine 
terraces

2

Margate 1 Drainageways on marine 
terraces

2

11—Dade-Urban land complex

Basinger 2 Drainageways on marine 
terraces

2

Margate 1 Drainageways on marine 
terraces

2

19—Margate fine sand, occasionally 
ponded, 0 to 1 percent slopes

Margate 85 Flats on marine terraces 2

Basinger 5 Flats on marine terraces 2

Plantation 5 Marshes on marine 
terraces

2, 3

21—Okeelanta muck, drained, frequently 
ponded, 0 to 1 percent slopes

Okeelanta, drained 90 Depressions on marine 
terraces

1, 3

Sanibel 5 Depressions on marine 
terraces

2, 3

Tequesta 3 Depressions on marine 
terraces

2, 3

Basinger 2 Depressions on marine 
terraces

2

40—Urban land, 0 to 2 percent slopes

Boca 1 Flats on marine terraces, 
drainageways on marine 
terraces

2

Hallandale 1 Flatwoods on marine 
terraces

2

Hydric Soils–Miami-Dade County Area, Florida

Map symbol and map unit name Component Percent of 
map unit

Landform Hydric 
criteria

15—Urban land, 0 to 2 percent slopes

Boca 1 Drainageways on marine 
terraces, flats on marine 
terraces

2

Hallandale 1 Flatwoods on marine 
terraces

2

Hydric Soils---Broward County, Florida, East Part; and Miami-Dade County Area, Florida
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Data Source Information

Soil Survey Area: Broward County, Florida, East Part
Survey Area Data: Version 16, Jun 8, 2020

Soil Survey Area: Miami-Dade County Area, Florida
Survey Area Data: Version 12, Jun 9, 2020
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Broward County Historical, Archaeological & 
Environmental Maps 
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Existing Permits 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





































































































































































































































































































 
                 Conceptual Drainage Report 

    I-95 (SR 9) PD&E Study 

 

APPENDIX E 
 

Design Aids 
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Broward County FEMA Flood Panels 
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Pre vs Post Development Areas, Basins Water Quality 
and Peak Attenuation per Basin, Stormwater 

Management Summary and Stormwater Management 
Areas / Pond-Swale Storage Calculations 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project Name: I-95 (SR 9) Widening PD Study Project No. 436903-1-22-02

Water Quality 
Calculation 
Summary

Water 
Quantity 

Calculation 
Summary

Required 
Storage For 
Stormwater 

Management

Remarks  

Side Total Area
Impervious 

Area

Water Quality 
Treatment 

Req'd

Net Runoff 
Increase 
(Post-Pre)

1 Basin 1L 185+00 247+38 LT 24.19 20.91 4.36 6.85 6.85 4.95 1.90 0.89 Parcel 514228590010 (Partial)

2 Basin 1R 198+75 247+38 RT 19.09 13.28 2.77 2.96 2.96 3.01 -0.05 0.00

9.82 7.96 0.89 0.98 0.01 24" FD of 908 ft, 36" FD of 240 ft

3 Basin 2A-L 247+38 276+38 LT 12.75 12.32 2.18 5.23 5.23 0.00 5.23 6.69
Parcels 514228710010, 514221010131, 

514228640010, 514228740010 & 
514228000102

4 Basin 2B-L 276+38 287+92 LT 4.42 3.71 0.77 -0.05 0.77 0.00 0.77 0.00

5 Basin 2A-R 247+38 276+38 RT 11.58 10.28 2.14 3.17 3.17 1.38 1.79 0.00 514228000092 & 514228000093

6 Basin 2B-R 276+38 287+92 RT 5.91 4.53 0.94 1.84 1.84 0.00 1.84 2.10 Parcel 514221280013

11.01 1.38 9.63 8.79 0.86 0.02 36" FD of 325 ft

7 Basin 3A 287+92 322+01 RT 25.12 23.79 4.96 7.56 7.56 0.19 7.37 0.00

8 Basin 3B-L 322+01 341+98 LT 10.13 7.26 1.51 2.20 2.20 0.62 1.58 0.00

9 Basin 3B-R 322+01 341+98 RT 10.22 8.85 1.84 3.06 3.06 0.78 2.29 0.00

12.82 1.59 11.23 0.00 9.29 (1.94) Provide in Sunset Golf Course;      24" FD 
of 1134 ft, 36" FD of 4466 ft

10 Basin 4L 341+98 369+46 LT 12.62 10.82 2.25 3.64 3.64 1.43 0.00 0.00

11 Basin 4R 341+98 369+46 RT 12.81 9.15 1.91 2.85 2.85 4.66 0.00 0.69 Parcels 514216026520 & 514216026530

6.49 6.09 0.00 0.69 0.00 0.29

Project Basin Station

(Ac.ft.) (Ac.ft.)

Remarks  

Additional 
Storage 

Provided 
outside Exist. 

R/W
(Ac.ft.)

From beginning of the project to Hallandale Beach Blvd. (Basin 1)

From  Hallandale Beach Blvd. to Pembroke Road. (Basin 2)

From  Pembroke Road to Hollywood Blvd. (Basin 3)

From Hollywood Blvd. to end of the project (Basin 4)

TABLE 1. WATER QUALITY/QUANTITY SUMMARY

NameNo. ToFrom LT/RT (Ac.) (Ac.) (Ac.ft.)

Storage Calculation SummaryBasin Area Calculation

Available 
Storage 

within Exist. 
R/W (Ac.ft.)

Additional 
Storage 
Needed  

outside Exist. 
R/W

(Ac.ft.)

Deficit/Sur
plus 

Storage 
(Ac.ft.)

Additional 
Storage 

Provided in 
French Drain 

(Ac.ft.)

1.86

ISHAIKH
Text Box
   Basin 3 (Basin 3A, Basin 3BL & Basin 3B-R)  - deficit of 1.94 ac-ft
   Basin 4 (Basin 4L and Basin 4R) - surplus of 0.29 ac-ft
Therefore 1.61 ac-ft will be provided in Sunset Golf Course Pond



ISHAIKH
Text Box
Note: () indicates deficit volume
Minor discrepancy in calculation is due to rounding off numbers in excel sheet. 




Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 1L Designed By: DC
POND No. Checked By: MSP

OUTFALL C-9/ Snake Creek Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 185+00 185+00 Pond IMP. AREA
TO STA. ft 247+38 247+38 Paved Areas 98 8.02 98 20.91

LENGHT ft 6237.95 6237.95 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 168.9 168.9 Other 98 0.99 98 0.00

PAVED WIDTH ft 56 146 SUB-TOTAL (Ai) 98.00 9.01 98.00 20.91

TOTAL AREA PER. AREA
INSIDE ROW Ac 24.19 24.19 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 0 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 24.19 24.19 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 8.02 20.91 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 15.18 49 3.28

OTHER IMP. AREA (Ramp) Ac 0.99 0.00 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 9.01 20.91 (EA) (Ac) SUB-TOTAL (Ap) 49 15.18 49 3.28

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 15.18 3.28 TURN OUT CNw=Sum(A*CN)/At 67 24.19 91 24.19
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 2.02 WATERSHED STORAGE: S=(1000/CNw)-10 in 4.87 0.95

2.5" on Pav. Area Ac-ft 4.36 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 8.93 12.33
Greater of Above Ac-ft 4.36 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 18.00 24.85

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft 6.85

AREAS

SFWMD

PRE-DEV. POST-DEV.AREAS OUT OF CORRIDOR (Ac)

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 1R Designed By: DC
POND No. Checked By: MSP

OUTFALL C-9/ Snake Creek Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 198+75 198+75 Pond IMP. AREA
TO STA. ft 247+38 247+38 Paved Areas 98 6.25 98 13.28

LENGHT ft 4862.95 4862.95 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 182 171 Other 98 0.99 98 0.00

PAVED WIDTH ft 56 119 SUB-TOTAL (Ai) 98.00 7.24 98.00 13.28

TOTAL AREA PER. AREA
INSIDE ROW Ac 20.32 19.09 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 0 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 20.32 19.09 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 6.25 13.28 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 13.07 49 5.81

OTHER IMP. AREA (Ramp) Ac 0.99 0.00 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 7.24 13.28 (EA) (Ac) SUB-TOTAL (Ap) 49 13.07 49 5.81

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 13.07 5.81 TURN OUT CNw=Sum(A*CN)/At 66 20.32 83 19.09
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 1.59 WATERSHED STORAGE: S=(1000/CNw)-10 in 5.04 2.03

2.5" on Pav. Area Ac-ft 2.77 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 8.81 11.23
Greater of Above Ac-ft 2.77 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 14.91 17.87

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft 2.96

POST-DEV.PRE-DEV.AREAS OUT OF CORRIDOR (Ac)AREAS

SFWMD

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 2A-L Designed By: DC
POND No. Checked By: MSP

OUTFALL C-10/ Hollywood Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 247+38 247+38 Pond IMP. AREA
TO STA. ft 276+38 276+38 Paved Areas 98.00 3.73 98 10.49

LENGHT ft 2900 2900 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 164 164 Other 98 0.99 98 1.83

PAVED WIDTH ft 56 157.5 SUB-TOTAL (Ai) 98.00 4.72 98.00 12.32

TOTAL AREA PER. AREA
INSIDE ROW Ac 10.92 10.92 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 1.83 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 10.92 12.75 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 3.73 10.49 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 6.20 49 0.43

R IMP. AREA (Ramp) Ac 0.99 1.83 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 4.72 12.32 (EA) (Ac) SUB-TOTAL (Ap) 49 6.20 49 0.43

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 6.20 0.43 TURN OUT CNw=Sum(A*CN)/At 70.2 10.92 96.3 12.75
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 1.06 WATERSHED STORAGE: S=(1000/CNw)-10 in 4.25 0.38

2.5" on Pav. Area Ac-ft 2.18 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 9.38 12.95
Greater of Above Ac-ft 2.18 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 8.53 13.76

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft 5.23

POST-DEV.PRE-DEV.AREAS OUT OF CORRIDOR (Ac)AREAS

SFWMD

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 2A-R Designed By: DC
POND No. Checked By: MSP

OUTFALL C-10/ Hollywood Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 247+38 247+38 Pond IMP. AREA
TO STA. ft 276+38 276+38 Paved Areas 98.00 3.73 98 10.28

LENGHT ft 2899.61 2899.61 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 174 174 Other 98 0.99 98 0.00

PAVED WIDTH ft 56 154.5 SUB-TOTAL (Ai) 98.00 4.72 98.00 10.28

TOTAL AREA PER. AREA
INSIDE ROW Ac 11.58 11.58 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 0 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 11.58 11.58 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 3.73 10.28 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 6.86 49 1.30

R IMP. AREA (Ramp) Ac 0.99 0.00 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 4.72 10.28 (EA) (Ac) SUB-TOTAL (Ap) 49 6.86 49 1.30

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 6.86 1.30 TURN OUT CNw=Sum(A*CN)/At 69.0 11.58 92.5 11.58
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 0.97 WATERSHED STORAGE: S=(1000/CNw)-10 in 4.50 0.81

2.5" on Pav. Area Ac-ft 2.14 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 9.19 12.47
Greater of Above Ac-ft 2.14 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 8.87 12.04

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft 3.17

POST-DEV.PRE-DEV.AREAS OUT OF CORRIDOR (Ac)AREAS

SFWMD

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 2B-L Designed By: DC
POND No. Checked By: MSP

OUTFALL C-10/ Hollywood Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 276+38 276+38 Pond IMP. AREA
TO STA. ft 287+92 287+92 Paved Areas 98.00 2.81 98 3.71

LENGHT ft 1153.98 1153.98 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 167 167 Other 98 0.99 98 0.00

PAVED WIDTH ft 106 140 SUB-TOTAL (Ai) 98.00 3.80 98.00 3.71

TOTAL AREA PER. AREA
INSIDE ROW Ac 4.42 4.42 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 0 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 4.42 4.42 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 2.81 3.71 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 0.62 49 0.72

R IMP. AREA (Ramp) Ac 0.99 0.00 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 3.80 3.71 (EA) (Ac) SUB-TOTAL (Ap) 49 0.62 49 0.72

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 0.62 0.72 TURN OUT CNw=Sum(A*CN)/At 91.1 4.42 90.1 4.42
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 0.37 WATERSHED STORAGE: S=(1000/CNw)-10 in 0.98 1.10

2.5" on Pav. Area Ac-ft 0.77 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 12.29 12.16
Greater of Above Ac-ft 0.77 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 4.53 4.48

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft -0.05

POST-DEV.PRE-DEV.AREAS OUT OF CORRIDOR (Ac)AREAS

SFWMD

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 2B-R Designed By: DC
POND No. Checked By: MSP

OUTFALL C-10/ Hollywood Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 276+38 276+38 Pond IMP. AREA
TO STA. ft 287+92 287+92 Paved Areas 98.00 1.48 98 4.53

LENGHT ft 1153.98 1153.98 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 176 223 Other 98 0.99 98 0.00

PAVED WIDTH ft 56 171 SUB-TOTAL (Ai) 98.00 2.48 98.00 4.53

TOTAL AREA PER. AREA
INSIDE ROW Ac 4.66 5.91 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 0 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 4.66 5.91 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 1.48 4.53 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 2.19 49 1.38

R IMP. AREA (Ramp) Ac 0.99 0.00 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 2.48 4.53 (EA) (Ac) SUB-TOTAL (Ap) 49 2.19 49 1.38

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 2.19 1.38 TURN OUT CNw=Sum(A*CN)/At 75.0 4.66 86.6 5.91
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 0.49 WATERSHED STORAGE: S=(1000/CNw)-10 in 3.33 1.55

2.5" on Pav. Area Ac-ft 0.94 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 10.09 11.70
Greater of Above Ac-ft 0.94 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 3.92 5.76

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft 1.84

POST-DEV.PRE-DEV.AREAS OUT OF CORRIDOR (Ac)AREAS

SFWMD

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 3A Designed By: DC
POND No. Checked By: MSP

OUTFALL C-10/ Hollywood Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 287+92 287+92 Pond IMP. AREA
TO STA. ft 322+01 322+01 Paved Areas 98.00 8.77 98 23.79

LENGHT ft 3409 3409 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 315 321 Other 98 1.98 98 0.00

PAVED WIDTH ft 112 304 SUB-TOTAL (Ai) 98.00 10.75 98 23.79

TOTAL AREA PER. AREA
INSIDE ROW Ac 24.65 25.12 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 0 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 24.65 25.12 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 8.77 23.79 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 13.90 49 1.33

R IMP. AREA (Ramp) Ac 1.98 0.00 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 10.75 23.79 (EA) (Ac) SUB-TOTAL (Ap) 49 13.90 49 1.33

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 13.90 1.33 TURN OUT CNw=Sum(A*CN)/At 70 24.65 95 25.12
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 2.09 WATERSHED STORAGE: S=(1000/CNw)-10 in 4.21 0.48

2.5" on Pav. Area Ac-ft 4.96 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 9.40 12.84
Greater of Above Ac-ft 4.96 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 19.32 26.88

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft 7.56

POST-DEV.PRE-DEV.AREAS OUT OF CORRIDOR (Ac)AREAS

SFWMD

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 3B-L Designed By: DC
POND No. Checked By: MSP

OUTFALL C-10/ Hollywood Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 322+01 322+01 Pond IMP. AREA
TO STA. ft 341+98 341+98 Paved Areas 98.00 2.57 98 7.26

LENGHT ft 1997.3 1997.3 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 221 221 Other 98 0.99 98 0.00

PAVED WIDTH ft 56 158.3 SUB-TOTAL (Ai) 98.00 3.56 98 7.26

TOTAL AREA PER. AREA
INSIDE ROW Ac 10.13 10.13 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 0 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 10.13 10.13 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 2.57 7.26 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 6.57 49 2.87

R IMP. AREA (Ramp) Ac 0.99 0.00 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 3.56 7.26 (EA) (Ac) SUB-TOTAL (Ap) 49 6.57 49 2.87

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 6.57 2.87 TURN OUT CNw=Sum(A*CN)/At 66 10.13 84 10.13
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 0.84 WATERSHED STORAGE: S=(1000/CNw)-10 in 5.10 1.89

2.5" on Pav. Area Ac-ft 1.51 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 8.77 11.37
Greater of Above Ac-ft 1.51 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 7.40 9.60

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft 2.20

POST-DEV.PRE-DEV.AREAS OUT OF CORRIDOR (Ac)AREAS

SFWMD

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 3B-R Designed By: DC
POND No. Checked By: MSP

OUTFALL C-10/ Hollywood Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 322+01 322+01 Pond IMP. AREA
TO STA. ft 341+98 341+98 Paved Areas 98.00 2.57 98 8.85

LENGHT ft 1997.3 1997.3 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 223 223 Other 98 0.99 98 0.00

PAVED WIDTH ft 56 193 SUB-TOTAL (Ai) 98.00 3.56 98 8.85

TOTAL AREA PER. AREA
INSIDE ROW Ac 10.22 10.22 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 0 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 10.22 10.22 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 2.57 8.85 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 6.67 49 1.38

R IMP. AREA (Ramp) Ac 0.99 0.00 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 3.56 8.85 (EA) (Ac) SUB-TOTAL (Ap) 49 6.67 49 1.38

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 6.67 1.38 TURN OUT CNw=Sum(A*CN)/At 66 10.22 91 10.22
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 0.85 WATERSHED STORAGE: S=(1000/CNw)-10 in 5.14 0.94

2.5" on Pav. Area Ac-ft 1.84 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 8.74 12.33
Greater of Above Ac-ft 1.84 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 7.45 10.51

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft 3.06

POST-DEV.PRE-DEV.AREAS OUT OF CORRIDOR (Ac)AREAS

SFWMD

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 4L Designed By: DC
POND No. Checked By: MSP

OUTFALL C-10/ Hollywood Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 341+98 341+98 Pond IMP. AREA
TO STA. ft 369+46 369+46 Paved Areas 98.00 3.53 98 10.82

LENGHT ft 2748.07 2748.07 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 200 200 Other 98 0.99 98 0.00

PAVED WIDTH ft 56 171.5 SUB-TOTAL (Ai) 98.00 4.52 98 10.82

TOTAL AREA PER. AREA
INSIDE ROW Ac 12.62 12.62 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 0 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 12.62 12.62 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 3.53 10.82 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 8.09 49 1.80

R IMP. AREA (Ramp) Ac 0.99 0.00 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 4.52 10.82 (EA) (Ac) SUB-TOTAL (Ap) 49 8.09 49 1.80

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 8.09 1.80 TURN OUT CNw=Sum(A*CN)/At 67 12.62 91 12.62
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 1.05 WATERSHED STORAGE: S=(1000/CNw)-10 in 5.02 0.99

2.5" on Pav. Area Ac-ft 2.25 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 8.82 12.28
Greater of Above Ac-ft 2.25 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 9.28 12.92

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft 3.64

POST-DEV.PRE-DEV.AREAS OUT OF CORRIDOR (Ac)AREAS

SFWMD

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Project Name: I-95 (SR 9) Widening PD Study Table 2. Basin Water Quality and Peak Attenuation per Basin Project No. 436903-1-22-02

Drainage Area: Basin 4R Designed By: DC
POND No. Checked By: MSP

OUTFALL C-10/ Hollywood Canal Date: 06/09/21
WATER QUALITY CRITERIA FROM SFWMD PEAK ATTENUATION: SCS METHOD

SOIL TYPE A
DATA: PRE-DEV. POST-DEV. DESCR. PRE-DEV. POST-DEV. CN AREA (Ac) CN AREA (Ac)

FROM STA. ft 341+98 341+98 Pond IMP. AREA
TO STA. ft 369+46 369+46 Paved Areas 98.00 3.53 98 9.15

LENGHT ft 2748.07 2748.07 Lakes and wet areas 100 0.00 100 0.00
BASIN WIDTH ft 200 203 Other 98 0.99 98 0.00

PAVED WIDTH ft 56 145 SUB-TOTAL (Ai) 98.00 4.52 98 9.15

TOTAL AREA PER. AREA
INSIDE ROW Ac 12.62 12.81 Gravel Roads 91 0.00 91 0.00

OUTSIDE ROW Ac 0 0 Ao= Dirt Roads 89 0.00 89 0.00
TOTAL AREA Ac 12.62 12.81 Cultivated Land 91 0.00 91 0.00

Pasture or range 80 0.00 80 0.00
IMP. AREA PROP. PAV. WIDTH (FT) Meadow, good cond. 78 0.00 78 0.00

PAVED AREAS Ac 3.53 9.15 Wood or forest land 83 0.00 83 0.00
WET OUT AREA Ac 0.00 0.00 Lawns/sod, fair cond. 49 8.09 49 3.66

R IMP. AREA (Ramp) Ac 0.99 0.00 ITEM AMOUNT UNIT A. Other 0 0.00 0 0.00
TOTAL (Ai) Ac 4.52 9.15 (EA) (Ac) SUB-TOTAL (Ap) 49 8.09 49 3.66

MED. OP.
PER. AREA TURN LANE TOTAL AREA (At= Ai+Ap)

Ap Ac 8.09 3.66 TURN OUT CNw=Sum(A*CN)/At 67 12.62 84 12.81
0.00

DESIGN RAINFALL (25yr-72hr) (P) in 13.4 13.4
WET DETENTION PRE-DEV. POST-DEV
1" on the Basin Ac-ft 1.07 WATERSHED STORAGE: S=(1000/CNw)-10 in 5.02 1.90

2.5" on Pav. Area Ac-ft 1.91 DIRECT RUNOFF: R=(P-0.2S)2/(P+0.8S) in 8.82 11.36
Greater of Above Ac-ft 1.91 TOTAL RUNOFF: (Rt=At*R/12) Ac-ft 9.28 12.12

NET RUNOFF =  POST DEV. RUNOFF - PRE DEV. RUNOFF Ac-ft 2.85

POST-DEV.PRE-DEV.AREAS OUT OF CORRIDOR (Ac)AREAS

SFWMD

ADDITIONAL PAVED AREAS

TOTAL AREAS (Ac)



Pervious (Ac) Impervious (Ac) Pervious (Ac) Impervious (Ac)

Project limit / SW 11th Street
Basin 1L 15.18 9.01 3.28 20.91
Basin 1R 13.07 7.24 5.81 13.28
SUBTOTAL 28.25 16.25 9.08 34.19

Hallandale Blvd
Basin 2A-L 6.20 4.72 0.43 12.32
Basin 2A-R 6.86 4.72 1.30 10.28
Basin 2B-L 0.62 3.80 0.72 3.71
Basin 2B-R 2.19 2.48 1.38 4.53
SUBTOTAL 15.87 15.71 3.82 30.84

Pembroke Road
Basin 3A 13.90 10.75 1.33 23.79
Basin 3B-L 6.57 3.56 2.87 7.26
Basin 3B-R 6.67 3.56 1.38 8.85
SUBTOTAL 27.14 17.87 5.58 39.90

Hollywood Blvd
Basin 4L 8.09 4.52 1.80 10.82
Basin 4R 8.09 4.52 3.66 9.15
SUBTOTAL 16.19 9.05 5.46 19.97

Project Limit / Johnson Street

PRE-DEVELOPMENT POST-DEVELOPMENT

Table 3. Pre Vs. Post Development Areas

STATION LIMITS BASIN



Table 2. STORMWATER MANAGEMENT AREAS PREPARED BY DC
POND-SWALE STORAGE CALCULATIONS (RT) CHECKED BY RH

DATE: 6/9/21

REVISED: AP

BASIN

Length Avg. Avg. Swale Depth REMARKS

Name Name Beg. Sta End Sta of ditch LT-Slope RT-Slope
Bot. 

Width
(Excluding Free 

Board)
Top 

Width X-Area

X Y B d W A

(Ft3) (Ft 3 ) (Ft)

S-R1 209+00 217+00 34144 0 800 2.00 2.00 15.00 2.20 23.80 42.68 Modification of existing Swale
S-R2 217+00 226+00 48312 0 900 2.00 2.00 20.00 2.20 28.80 53.68 Modification of existing Swale
S-R3 226+00 230+00 18832 0 400 2.00 2.00 17.00 2.20 25.80 47.08 Modification of existing Swale
S-R4 245+40 246+70 29858 0 130 2.00 2.00 100.00 2.20 108.80 229.68 Modification of existing Pond

Subtotal = 3.01 Ac-ft 0.00 Ac-ft

S-R5 *147+20 *149+00 36225 0 180 3.00 3.00 73.00 2.50 88.00 201.25 Modification of existing Pond at NE corner of Hallandale
S-R6 249+50 255+00 24063 0 550 3.00 3.00 10.00 2.50 25.00 43.75 Modification of existing Swale
S-R7 257+10 258+80 0 39313 170 3.00 3.00 85.00 2.50 100.00 231.25 Proposed Pond ROW parcels

Subtotal = 1.38 Ac-ft 0.00 Ac-ft

S-R8 281+05 286+90 0 91406 585 3.00 3.00 55.00 2.50 70.00 156.25 Proposed Swale ROW parcels
Subtotal = 0.00 Ac-ft 2.10 Ac-ft

S-R9 292+00 295+00 8400 0 300 3.00 3.00 8.00 2.00 20.00 28.00 Modification of existing Swale
Subtotal = 0.19 Ac-ft 0.00 Ac-ft

S-R10 329+00 332+70 15540 0 370 3.00 3.00 15.00 2.00 27.00 42.00 Modification of existing Swale
S-R11 339+80 341+00 18240 0 120 2.00 2.00 72.00 2.00 80.00 152.00 Modification of existing pond at SE corner of Hollywood

Subtotal = 0.78 Ac-ft 0.00 Ac-ft

S-R12 343+10 344+21 39738 0 111 2.00 2.00 175.00 2.00 183.00 358.00 Modification of existing pond at NE corner of Hollywood
S-R13 346+85 348+65 0 30240 180 2.00 2.00 80.00 2.00 88.00 168.00 Proposed Swale ROW Parcels
S-R14 349+75 355+00 61950 0 525 2.00 2.00 55.00 2.00 63.00 118.00 Modification of existing Swale with Wall
S-R15 357+00 368+50 101200 0 1150 2.00 2.00 40.00 2.00 48.00 88.00 Modification of existing Swale with Wall

Subtotal = 4.66 Ac-ft 0.69 Ac-ft

* Stationing along Hallandale Beach Boulevard
** Stationing along Pembroke Road

Basin 1R

Basin 4R

Basin 2A-R

Basin 2B-R

Basin 3B-R

SWALE POND/SWALE STORAGE CALCULATION (RT)

Provided 
Storage 
Volume 

within Exist. 
R/W

Provided 
Storage 
Volume 

outside Exist. 
R/W

2c:\pwworking\east01\d0570047\PROP_BASIN-DITCH_Jan_2021_options.xls



Table 2. STORMWATER MANAGEMENT AREAS PREPARED BY DC
POND-SWALE STORAGE CALCULATIONS (LT) CHECKED BY RH

DATE: 6/9/21

REVISED: AP

BASIN

Length Avg. Avg. Swale Depth REMARKS

Name Name Beg. Sta End Sta of ditch LT-Slope RT-Slope
Bot. 

Width
(Excluding Free 

Board)
Top 

Width X-Area

X Y B d W A

(Ft3) (Ft 3 ) (Ft)

S-L1 185+00 208+00 215625 0 2300 3.00 3.00 30.00 2.50 45.00 93.75 Modification of existing Swale
S-L2 223+00 228+00 0 38750 500 3.00 3.00 23.50 2.50 38.50 77.50 Proposed Pond outside Exist. R/W

Subtotal = 4.95 Ac-ft 0.89 Ac-ft

S-L3 248+35 254+75 0 108000 640 3.00 3.00 60.00 2.50 75.00 168.75 Proposed Pond outside Exist. R/W
S-L4 255+00 263+38 0 183313 838 3.00 3.00 80.00 2.50 95.00 218.75 Proposed Pond outside Exist. R/W

Subtotal = 0.00 Ac-ft 6.69 Ac-ft

Basin 3B-L S-L5 325+50 340+50 27038 0 1500 3.00 2.00 48.00 2.00 58.00 106.00 Modification of existing Swale
Subtotal = 0.62 Ac-ft 0.00 Ac-ft

S-L6 349+00 362+00 39000 0 1300 3.00 2.00 10.00 2.00 20.00 30.00 Modification of existing Swale (Wall is needed)
S-L7 362+00 368+90 23460 0 690 3.00 2.00 12.00 2.00 22.00 34.00 Modification of existing Swale (Wall is needed)

Subtotal = 1.43 Ac-ft 0.00 Ac-ft

SWALE POND/SWALE STORAGE CALCULATIONS (LT)

Provided 
Storage 
Volume 

outside Exist. 
R/W

Basin 2A-L

Basin 4L

Provided 
Storage 
Volume 

within Exist. 
R/W

Basin 1L

c:\pwworking\east01\d0570047\PROP_BASIN-DITCH_Jan_2021_options.xls 1
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DRAINAGE COORDINATION MEETING  
WITH CITY OF HOLLYWOOD 

I-95 PD&E Study  
From South of Hallandale Beach Boulevard (SR 858)  

to North of Hollywood Boulevard (SR 820) 
Broward County, Florida 

FPID # 436903-1-22-02 
ETDM# 14254 

 

Tuesday, November 10, 2020 
10:00 AM 

 
 

MEETING MINUTES 
 

The summary of the meeting minutes is noted below in bold italics. 
 

1. Introduction to the Project 
 
a) Scope of the Project 
b) Purpose and Need 
c) Preferred Alternative   
d) Schedule 

 
• The Florida Department of Transportation (FDOT) staff and project team introduced 

themselves (see meeting invite for list of attendees). 
• The PD&E Study team presented a brief PowerPoint presentation of the PD&E Study 

covering the following information: 
o Project Limits and Study Area 
o Scope of the Project 
o Needs of the Project 
o Preferred Alternative Recommendations 
o Schedule 

• The project team also presented a large roll plot depicting the PD&E Study recommended 
alternative on a plan view showing the number of lanes, proposed improvement areas, 
roadway cross sections, pond locations and adjacent projects.    

 
2. Drainage Overview 

a) Existing Drainage 
• Existing I-95 Drainage  
• Existing Pembroke Road Drainage  
• I-95 Pump Station - Offsite System 
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o A drainage roll plot was presented depicting the existing and proposed drainage 
features (culverts, swales, ponds, basins, and pump stations) within the study 
limits. 

o The drainage engineers described all the basins within the study limits.  
 Basin 1 covers from SW 11th Street to Hallandale Beach Boulevard.  This 

basin discharges into the C-9 Snake Creek Canal. Water quality and 
quantity will be met within FDOT right of way. 

 Basin 2 covers from Hallandale Beach Boulevard to Pembroke Road.   
 Basin 3 covers from Pembroke Road to Hollywood Boulevard.   
 Basin 4 covers from Hollywood Boulevard to Johnson Street. 
 Basins 2, 3 and 4 discharge into the C-10 Canal. Water quality and 

quantity will be met by utilizing existing FDOT right of way, new right of 
way takes and using the Orangebrook Golf Course or the abandoned 
Sunset Golf Course.  

 
b) Proposed Drainage 

• Drainage Criteria - Water Quality and Quantity 
o The project team discussed the design criteria being used in this project. The 

criteria includes FDOT, South Florida Water Management District and local 
requirements.  

 
• Proposed Drainage Approach 

o Based on the proposed roadway improvements, the existing dry detention swales 
and ponds will be impacted and volume capacity reduced by the interchange new 
ramps along I-95. The remaining stormwater facilities will be re-graded to 
accommodate partially the runoff for the impervious areas. The project will require 
additional right of way takes to comply with the regulatory agencies’ stormwater 
treatment and attenuation criteria. In addition, runoff from Basin 2 and 3 will be 
conveyed to either the Orangebrook Golf Course or the abandoned Sunset Golf 
Course to provide the required stormwater management needs (see the two options 
below).  

o Option 1 – Add new ponds in non-playable areas within the Orangebrook 
Golf Course and expand existing ponds draining Pembroke Road. This option 
will trigger a Section 4(f) process.  

o Option 2 – Utilize the abandoned Sunset Golf Course. This is a recent 
purchase from the City that will be redesigned to become a passive park. No 
Section 4(f) process in needed to use this site. 

• Preliminary Water Quality and Quantity Analyses  
o Preliminary analyses were conducted to identify the number and locations of 

ponds.  The results will be documented in a Conceptual Drainage Analysis 
Report.  

• Shared-Use Pond at Orangebrook Golf Course - Opportunities/Challenges/Summary 
o The project team identified two potential scenarios to use this golf course. 

o Scenario 1: Use this golf course to meet the required stormwater needs 
based on current conditions and constructing new ponds outside 
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playable areas. The Section 4(f) documentation approach will be to 
present this conversion of land to be considered a de minimis impact 
because the playable areas are being avoided. At a minimum, a 
temporary use of the City’s property will be needed for construction. 

 Scenario 2: Use this golf course to meet the required stormwater needs 
based on the City’s future plan to redevelop the golf course and that this 
renovation will occur prior to the FDOT’s roadway construction project. 
In this scenario, the City would renovate the golf course and then 
construct the ponds to FDOT specifications.  The FDOT could provide 
funding for pond construction, but the City would construct them 
concurrently with their golf course renovations. Therefore, the current 
Section 4(f) determination will be “No Use” due to the above timing.  

• Shared-Use Pond at Sunset Golf Course - Opportunities/Challenges/Summary 
o The project team identified one potential scenario to use this golf course, which 

was presented as Option 2 above.  The opportunity here is that it will not require 
a Section 4(f) process. The challenge with this site is that it will require a new 
pump station to pump the runoff from Basins 2 and 3.    

 
• Recommendation from the Project Team 

o The project team recommends proceeding with the abandoned Sunset Golf 
Course during the PD&E Study phase as it is currently considered an open space 
property. During the design phase, further evaluation will be done to evaluate 
both sites and reconsider both locations.   

o FDOT and the City agreed on using the abandoned Sunset Golf Course to meet 
the stormwater needs in the PD&E Study and obtain LDCA. However, they also 
both agreed on keeping both golf course options open by documenting them in 
the official PD&E Study documents and drainage reports. FDOT will reevaluate 
during the Design phase the use of the Orangebrook Golf Course.  By then, City 
of Hollywood site plans may be available about the renovation/reconstruction 
of the golf course.  

 
c) Next Steps 

• Feedback from the City 
o Raul was concerned about the drainage issues within the abandoned Sunset Golf 

Course.  Residents surrounding the golf course have been complaining about the 
high elevation of the C-10 Canal. The area of concern is east of I-95 and just 
south of Johnson Street. The swale is not contained and is discharging into the 
community.  

o David recommended to continue with evaluating both golf course options. 
Currently the City has maintenance issues with FDOT that will need to be 
addressed, which affects future interests between both agencies.  

o Azita asked if there were any other options not using the golf courses.  The 
project team responded that significant ROW impacts will be required to meet 
the stormwater needs. One example is acquiring the entire NW quadrant of the 
I-95/Pembroke Road Interchange, which is not viable.   
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o Luis mentioned that the impacted parcels along Hollywood Boulevard are prime 
locations for the City. He asked the project team if those parcels could remain 
available for businesses and/or future developments instead of drainage ponds. 

o David mentioned that the next step for the abandoned Sunset Golf Course is a 
master plan of the park. No rezoning has been issued. He expects a short term 
and long-term plan. This parcel was purchased as an open space with the 
intention of being a passive park. 

o Azita asked if vacant lots were looked and considered to reduce the 9.14 ac-ft 
needed from the golf courses. The project team responded that vacant lots were 
considered.  The biggest issue with vacant lots is that these locations need to 
have connectivity with each other for the ponds to work and eventually 
discharge to larger bodies. Properties that are being looked at right now are 
parcels that are being impacted by the proposed roadway improvements.   

o Georgi asked regarding the I-595 Project and how they handled their golf 
courses. In this project, Arrowhead was a private golf course. Therefore, there 
was no Section 4(f). 
 

• Discuss an Agreement between FDOT and the City 
o Both agencies agreed on the next steps and that we need to continue to 

coordinate with each other as new information becomes available from both 
agencies. 

o Kenzot will follow up with FDOT maintenance and operations to make sure all 
flooding issues at both golf courses can we worked out between both agencies. 
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Exfiltration Trench Calculations – I95 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

















ISHAIKH
Rectangle



ISHAIKH
Polygon



SFWMD 
Basin Basin FD Name FD Pipe 

Size (in)
FD Length 

(ft)

Provided 
Volume 

in FD (ac-
ft)

Deficit 
Volume 
In Ponds 
(ac-ft)

Surplus/D
eficit in 

Basin (ac-
ft)

Remark

FD1_1R 36 240 0.43
FD1_2R 24 340 0.19
FD1_3R 24 142 0.06
FD1_4R 24 142 0.14
FD1_1L 24 284 0.16

0.98 0.97 0.01
FD2_1L 36 325 0.86

0.86 0.84 0.02
FD3_1R 36 125 0.37
FD3_2R 36 317 0.75
FD3_3R 36 320 0.67
FD3_4R 36 200 0.42
FD3_5R 24 184 0.17

FD3-5-1R 36 340 0.54
FD3_6R 24 200 0.21
FD3_7R 36 925 1.37
FD3_8R 36 600 0.89
FD3_1L 36 430 0.80
FD3_2L 36 224 0.47

FD3_2L-1 36 485 1.00
FD3_3L 24 428 0.19
FD3_4L 24 322 0.14
FD3_5L 36 500 1.30

9.29 11.23 -1.94
- - 0.3 ac-ft additional storage in Basin 4

Since Basin 3 & 4 are interconnected, total deficit in avilabe storage in Basin 3 & 4 is 1.64 ac-ft (1.94 - 0.3 = 1.64)
1.64 ac-ft storage will be provided in Sunset Golf Course pond located north-east side of I-95 & Johnson Street

Basin 3

TOTAL BASIN 3 =

C-10

Basin 4
There is no proposed French Drain in Basin 4

Table 5- Summary of French Drain Calculations-I95

C-9 Basin 1

Basin 2

TOTAL BASIN 1 =

TOTAL BASIN 2 =
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5.50
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4.00

1.67

5.50

-0.66 Invert El.: 1.67

6.17 1.00

5.50

5.67

2.950E-04

4.50

4.50

1.66

25.52

40.56 -0.66

20.28

14.98

0.003547

5.15

3.35

Yes

0.43

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 1 Top of Trench EL.:

Location FD1_1R

6.
17SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

4.
50

4.
50

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

1.
66

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

DU
2 :

2H2 D S :

(1.39x10-4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H2 W:

2H2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):

])1039.1()22([ 4
2

2
2210 USUU W DxDHDDHWHKLV −++−+=
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2
210 USUU WDxDHDDHKLV −++−=
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3.30

3.30

1.00

24

340

3.00

0.55

3.30

-1.70 Invert El.: 0.55

5.00 1.00

3.30

4.50

2.950E-04

2.30

2.30

2.70

10.35

10.58 -1.70

5.29

12.42

0.001439

3.30

2.27

No

0.19

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 1 Top of Trench EL.:

Location FD1_2R

5.
00SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

2.
30

2.
30

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

2.
70

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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2.75

1.00

24
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3.00

0.00

2.75

-2.25 Invert El.: 0.00

5.00 1.00

2.75

4.50

2.950E-04

1.75

1.75

3.25

7.88

6.13 -2.25

3.06

11.38

0.001095

1.09

0.76

No

0.06Treatment Volume Provided, V  (Ac-ft):

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

Pipe Size (in):

1.
75

1.
75

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

3.
25

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 1 Top of Trench EL.:

Location FD1_3R

5.
00SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES
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3.85

3.85

1.00

24

142

3.00

1.10

3.85

-1.15 Invert El.: 1.10

5.00 1.00

3.85

4.50

2.950E-04

2.85

2.85

2.15

12.83

16.25 -1.15

8.12

12.26

0.001783

1.64

1.11

Yes

0.14

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 1 Top of Trench EL.:

Location FD1_4R

5.
00SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

2.
85

2.
85

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

2.
15

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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3.30

3.30

1.00

24

284

3.00

0.55

3.30

-1.70 Invert El.: 0.55

5.00 1.00

3.30

4.50

2.950E-04

2.30

2.30

2.70

10.35

10.58 -1.70

5.29

12.42

0.001439

2.76

1.89

No

0.16

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 1 Top of Trench EL.:

Location FD1_1L

5.
00SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

2.
30

2.
30

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

2.
70

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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7.50

7.50

0.50

36

310

4.00

3.67

7.50

1.34 Invert El.: 3.67

6.17 0.50

7.50

5.67

2.950E-04

7.00

7.00

0.00

39.69

98.09 1.34

49.05

0.00

0.005516

9.82

6.20

Yes

0.82

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD2_1R

6.
17SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

7.
00

7.
00

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

0.
00

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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7.50

7.50

0.50

36

325

4.00

3.67

7.50

1.34 Invert El.: 3.67

6.17 0.50

7.50

5.67

2.950E-04

7.00

7.00

0.00

39.69

98.09 1.34

49.05

0.00

0.005516

10.30

6.50

Yes

0.86

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 2 Top of Trench EL.:

Location FD2_1L

6.
17SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

7.
00

7.
00

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

0.
00

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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8.00

8.00

0.50

36

125

4.00

4.17

8.00

1.84 Invert El.: 4.17

6.17 0.50

8.00

5.67

2.950E-04

7.50

7.50

0.00

42.52

112.60 1.84

56.30

0.00

0.005910

4.38

2.81

Yes

0.37

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_1R

6.
17SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

7.
50

7.
50

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

0.
00

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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7.00

7.00

0.50

36

317

4.00

3.17

7.00

0.84 Invert El.: 3.17

6.17 0.50

7.00

5.67

2.950E-04

6.50

6.50

0.00

36.85

84.59 0.84

42.29

0.00

0.005122

9.03

5.58

Yes

0.75

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_2R

6.
17SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

6.
50

6.
50

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

0.
00

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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6.20

6.20

0.50

36

320

4.00

2.37

6.20

0.04 Invert El.: 2.37

6.17 0.50

6.20

5.67

2.950E-04

5.70

5.70

0.46

32.32

65.06 0.04

32.53

5.29

0.004492

8.06

5.01

Yes

0.67

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_3R

6.
17SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

5.
70

5.
70

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

0.
46

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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6.20

6.20

0.50

36

200

4.00

2.37

6.20

0.04 Invert El.: 2.37

6.17 0.50

6.20

5.67

2.950E-04

5.70

5.70

0.46

32.32

65.06 0.04

32.53

5.29

0.004492

5.04

3.13

Yes

0.42

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_4R

6.
17SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

5.
70

5.
70

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

0.
46

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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3.20

3.20

0.50

24

184

3.00

0.45

3.20

-1.80 Invert El.: 0.45

5.00 0.50

3.20

4.50

2.950E-04

2.70

2.70

2.30

12.15

14.58 -1.80

7.29

12.42

0.001689

2.04

1.38

Yes

0.17

I-95 PD&E 
I-95

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_5R

5.
00SHGWT EL. (ft-NAVD):

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Pipe Size (in):

2.
70

2.
70

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

2.
30

Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):

D
S:

Non-Saturated Trench Depth, D U  (ft):

H
2:

D
U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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4.33

4.33

0.50

36

340

4.00

0.50

4.33

-1.83 Invert El.: 0.50

6.17 0.50

4.33

5.67

2.950E-04

3.83

3.83

2.33

21.72

29.39 -1.83

14.69

17.89

0.003019

6.47

4.29

Yes

0.54Treatment Volume Provided, V  (Ac-ft):

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

Pipe Size (in):

3.
83

3.
83

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

2.
33Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

I-95 PD&E 
I-95

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_5-1R

6.
17SHGWT EL. (ft-NAVD):
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3.75

3.75

0.50

24

200

3.00

1.00

3.75

-1.25 Invert El.: 1.00

5.00 0.50

3.75

4.50

2.950E-04

3.25

3.25

1.75

14.63

21.13 -1.25

10.56

11.38

0.002033

2.56

1.70

Yes

0.21

I-95 PD&E 
I-95

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_6R

5.
00SHGWT EL. (ft-NAVD):

Pipe Size (in):

3.
25

3.
25

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

1.
75Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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4.00

4.00

0.50

36

925

4.00

0.17

4.00

-2.16 Invert El.: 0.17

6.17 0.50

4.00

5.67

2.950E-04

3.50

3.50

2.66

19.85

24.55 -2.16

12.27

18.66

0.002759

16.41

10.99

Yes

1.37

I-95 PD&E 
I-95

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_7R

6.
17SHGWT EL. (ft-NAVD):

Pipe Size (in):

3.
50

3.
50

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

2.
66Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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4.00

4.00

0.50

36

600

4.00

0.17

4.00

-2.16 Invert El.: 0.17

6.17 0.50

4.00

5.67

2.950E-04

3.50

3.50

2.66

19.85

24.55 -2.16

12.27

18.66

0.002759

10.64

7.13

Yes

0.89

I-95 PD&E 
I-95

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_8R

6.
17SHGWT EL. (ft-NAVD):

Pipe Size (in):

3.
50

3.
50

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

2.
66Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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5.23

5.23

0.50

36

430

4.00

1.40

5.23

-0.93 Invert El.: 1.40

6.17 0.50

5.23

5.67

2.950E-04

4.73

4.73

1.43

26.82

44.81 -0.93

22.40

13.57

0.003728

9.57

6.17

Yes

0.80

I-95 PD&E 
I-95

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_1L

6.
17SHGWT EL. (ft-NAVD):

Pipe Size (in):

4.
73

4.
73

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

1.
43Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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6.23

6.23

0.50

36

224

4.00

2.40

6.23

0.07 Invert El.: 2.40

6.17 0.50

6.23

5.67

2.950E-04

5.73

5.73

0.43

32.49

65.74 0.07

32.87

4.97

0.004516

5.66

3.51

Yes

0.47

I-95 PD&E 
I-95

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_2L

6.
17SHGWT EL. (ft-NAVD):

Pipe Size (in):

5.
73

5.
73

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

0.
43Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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6.00

6.00

0.50

36

485

4.00

2.17

6.00

-0.16 Invert El.: 2.17

6.17 0.50

6.00

5.67

2.950E-04

5.50

5.50

0.66

31.19

60.57 -0.16

30.29

7.30

0.004335

11.94

7.48

Yes

1.00Treatment Volume Provided, V  (Ac-ft):

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

Pipe Size (in):

5.
50

5.
50

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

0.
66Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

I-95 PD&E 
I-95

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_2L-1

6.
17SHGWT EL. (ft-NAVD):
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2.25

2.25

0.50

24

428

3.00

-0.50

2.25

-2.75 Invert El.: -0.50

5.00 0.50

2.25

4.50

2.950E-04

1.75

1.75

3.25

7.88

6.13 -2.75

3.06

11.38

0.001095

3.29

2.29

No

0.19

I-95 PD&E 
I-95

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_3L

5.
00SHGWT EL. (ft-NAVD):

Pipe Size (in):

1.
75

1.
75

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

3.
25Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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2.25

2.25

0.50

24

322

3.00

-0.50

2.25

-2.75 Invert El.: -0.50

5.00 0.50

2.25

4.50

2.950E-04

1.75

1.75

3.25

7.88

6.13 -2.75

3.06

11.38

0.001095

2.47

1.72

No

0.14

I-95 PD&E 
I-95

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_4L

5.
00SHGWT EL. (ft-NAVD):

Pipe Size (in):

1.
75

1.
75

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

3.
25Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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7.43

7.43

0.50

36

500

4.00

3.60

7.43

1.27 Invert El.: 3.60

6.17 0.50

7.43

5.67

2.950E-04

6.93

6.93

0.00

39.29

96.14 1.27

48.07

0.00

0.005461

15.62

9.82

Yes

1.30

I-95 PD&E 
I-95

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN BASIN 3 Top of Trench EL.:

Location FD3_5L

6.
17SHGWT EL. (ft-NAVD):

Pipe Size (in):

6.
93

6.
93

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

0.
00Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 5.67
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):
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                 Conceptual Drainage Report 

    I-95 (SR 9) PD&E Study 

 

APPENDIX J 
 

Exfiltration Trench Calculations – Side Streets 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Side Street Basin Station From Station To
Additional 

Imp. Area (ac)    
(1)

Q = 
Direct 
Runoff  

(in)    
(2)

Total 
Runoff  
(ac-ft)   

(3)

Treatment 
Volume =  2.5" of 
Additional Imp. 
Area            (ac-

ft)      
(4)

Required 
Vol. in FD 

(ac-ft)   
(5)

Provided 
Volume 

in FD      
(ac-ft)  

(6)

Proposed 
FD Length 

(ft)    (7)
Remark

Hallandale Beach Boulevard HBB_WEST 130+00.00 144+25.66 0.28 13.16 0.31 0.06 0.31 0.35 279
Hallandale Beach Boulevard HBB_EAST 146+58.68 153+01.57 0.10 13.16 0.11 0.02 0.11 0.11 105

Pembroke Pine Road PR_WEST 264+76.92 275+96.36 0.21 13.16 0.23 0.04 0.23 0.29 284
Pembroke Pine Road PR_EAST 278+17.39 285+25.32 0.02 13.16 0.02 0.00 0.02 0.06 42

CN = 98 = Imp. Area
S = 0.20

P = 13.40 in Rainfall in (in) 25YR-72HR Storm

(1) - Additional Imp. Area (ac)
(2) - Direct Runoff

(3) = (2) X (1)
(4) = 2.5" X (1)/12
(5) = Maximum of (3) or (4)
(6) Provided Volume in FD - from FD Volume Calculations
(7) FD Length from FD Volume Calculations

Table 6 - SUMMARY OF FRENCH DRAIN - SIDE STREETS



5.05

5.05

1.00

24

279

3.00

2.30

5.05

0.05 Invert El.: 2.30

5.00 1.00

5.05

4.50

2.950E-04

4.05

4.05

0.95

18.23

32.81 0.05

16.40

7.70

0.002533

4.19

2.69

Yes

0.35

Hallandale Beach Boulevard West

BASIN HBB_WEST Top of Trench EL.:

I-95 PD&E SideStreets

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

Location

5.
00SHGWT EL. (ft-NAVD):

Pipe Size (in):

4.
05

4.
05

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

0.
95Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

Trench Height, H T  (ft): SHGWT EL.:

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft): Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Treatment Volume Provided, V  (Ac-ft):

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 
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4.05

4.05

1.00

24

105

3.00

1.30

4.05

-0.95 Invert El.: 1.30

5.00 1.00

4.05

4.50

2.950E-04

3.05

3.05

1.95

13.73

18.61 -0.95

9.30

11.90

0.001908

1.28

0.86

Yes

0.11Treatment Volume Provided, V  (Ac-ft):

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

Pipe Size (in):

3.
05

3.
05

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

1.
95Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

I-95 PD&E SideStreets
Hallandale Beach Boulevard East

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN HBB_EAST Top of Trench EL.:

Location

5.
00SHGWT EL. (ft-NAVD):
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3.55

3.55

0.50

24

284

3.00

0.80

3.55

-1.45 Invert El.: 0.80

5.00 0.50

3.55

4.50

2.950E-04

3.05

3.05

1.95

13.73

18.61 -1.45

9.30

11.90

0.001908

3.47

2.32

Yes

0.29Treatment Volume Provided, V  (Ac-ft):

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:

Depth to Water Table, H 2  (ft):
D S

:

Non-Saturated Trench Depth, D U  (ft):

H 2
:

D U
:

Pipe Invert EL. (ft-NAVD):

Top of Trench EL. (ft-NAVD):

Bottom of Trench EL. (ft-NAVD):

Trench Height, H T  (ft): SHGWT EL.:

Pipe Size (in):

3.
05

3.
05

Tr
en

ch
 H

ei
gh

t 
(f

t)
:

Length of French Drain, L  (LF):

Pipe Thickness (in):

Weir EL. (ft-NAVD):

Trench Width, W  (ft):

1.
95Average Hydraulic Conductivity, K 10  (cfs/ft2/ft-head): 

I-95 PD&E SideStreets
Pembroke Road West

FRENCH DRAIN DESIGN & PROVIDED VOLUMES

Weir EL.:

BASIN PR_WEST Top of Trench EL.:

Location

5.
00SHGWT EL. (ft-NAVD):
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5.05

5.05

0.50

24

42

3.00

2.30

5.05

0.05 Invert El.: 2.30

5.00 0.50

5.05

4.50

2.950E-04

4.55

4.55

0.45

20.48

41.41 0.05

20.70

4.10

0.002846

0.68

0.43

Yes

0.06Treatment Volume Provided, V  (Ac-ft):

D U
2 :

2H 2 D S :

(1.39x10 -4 )WD U :

If D U  > D S  and W < 2H T , Treatment Provided, V  (ac-in): 

If D S  > D U  and/or W > 2H T , Treatment Provided, V  (ac-in): 

D U  > D S  and W < 2H T (Yes/No): 

Trench Width (ft): 4.50
Saturated Trench Depth, D S  (ft):

H 2 W:

2H 2 D U : Bottom of Trench EL.:
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 Memo 
To:   Ryan Solis-Rios, P.E. 

From:  Derly Y. Cano, EI Project:  PD&E I-95 from S of SR-858/Hallandale 
Beach Blvd. to N of SR-820/Hollywood 
Blvd., Broward County 

CC:   Javier Manso, P.E., Mohammad Pervez, P.E., Rohan Hameed, P.E. 

Date:  July 11, 2017 FPID:   436903-1-22-02 

RE: Seasonal High Water (SHW)  for the project area 
 

Seasonal High Water (SHW) Elevation  

In order to determine the Seasonal High Water (SHW) elevation for the PD&E study of I-95 

from south of SR-858/Hallandale Beach Blvd. to north of SR-820/Hollywood Blvd. the 

following material have been a analyzed: 

1. Broward County Water Table Map – Average Wet Season: The Seasonal High 

Water Elevation for the project area has been identified as 0.5 ft. NAVD (2.0 ft. 

NGVD). 

2. Existing environmental permit for SFWMD ERP 88-00053-S, for the Interstate 95 

managed lanes – Fm No. 422796-1-52-01, according to the drainage design 

documents for this permit the Seasonal High Water showed is 0.50 ft. NAVD (2.00 ft. 

NGVD). 

3. FDOT projects: 

• FPID 422796-1-52-01 and FPID 422796-2-52-01 

The scope of this project include the design to convert the existing High 

occupancy Vehicle (HOV) Lane to two Express Lanes along I-95 from the Golden 

Glades Interchange to south of Broward Blvd. and Ives Dairy Road Interchange 

at I-95 from NE 16th Ave. to East of Highlands Lake Blvd. 
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This project includes design information relevant to the PD&E study area as 

follows: System 5 includes the area from Hallandale Beach Blvd. to Pembroke Rd. 

this system consists of ditches with bottom elevation of 1.5 ft. NAVD and discharge 

elevation of 4.0 ft. NAVD. System 5 discharges into a self contained FDOT Borrow 

pit. 

 

•    FPID 409354-2-52-01 

The scope of this project includes the roadway widening to accommodate 

modifications to the existing I-95 Express ingress and egress points, and widening 

of bridges over Hollywood Blvd, Johnson Street, C-10 Canal, Taft Street, Sheridan 

Street, C-10 Spur Canal, Stirling Road and Griffin Road. 

 
This project includes design information relevant to the PD&E study area as 

follows: System 6 covers the area from Pembroke Rd. to Johnson St. The System 

6 ditches have a ditch bottom elevation of 1.5 ft. NAVD and discharge elevation of 

2.5 ft. NAVD. The ultimate discharge for System 6 outfalls is the Hollywood Canal 

(C-10 canal) as indicated in SFWMD ERP Permit No. 88-00053-S. 

 
For the reference projects the pond bottom has been set based on SFWMD Environmental 

Resource Permit Handbook design criteria for dry retention as follow; bottom elevation shall 

be at least one foot above the average wet season water table elevation. 

Conclusion and Recommendation: 

Based on the information obtain from the various relevant sources the seasonal high water 

elevation for the project area has been recommended as 0.50 ft. NAVD (2.00 ft. NGVD). 

Attached find the back-up information for the evaluation of the Seasonal High Water 

Elevation as described in this Memo. 
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From South of Hallandale Beach Boulevard (SR 858) to 
North of Hollywood Boulevard (SR 820), Broward County 
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