
  

 



  

 

 

 
  



  

 

 

 
 

 
 
 
 
 
 
  
  
 



  

 

 



 

  

 

 

 



 

  

 

 

 



 

  

 

 

 



 

  

 

 

 



 

  

 

 

 



 

  

 

 

 



 

  

 

 

 



 

  

 

 

 

 



 

  

 

 

 



 

  

 

 

 



 

  

 

 

 



 

  

 

 

 



 

  
 

 

 



 

  

 
 



 

  

 
 

 

 



 

  

 
 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

 

 



 

  

 
 



 

  

 
 

 

  

 

 

 

 

 

 

 

 

 



 

  

 
 

 

 

 

 

‐

 

 

 

 

 



 

  

 
 

 

 

 

 

 

 

 

 



 

  

 
 

 

 

 

 

 

 

 

 



 

  

 
 

 

 



 

  

 
 



 

  

 
 

 

o 

 

 

 

o 



 

  

 
 

 

 
 
 
 
 
  
 

 
 

o 
o 

 



 

  

 
 

 
 

 



 

  

 
 

 

 

 

 

 



 

  

 
 

 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 



 

  
 

 

 

 

 

 



 

  

 
 

 



 

  

 
 

 

 

 

 



 

  

 
 

  



 

  

 
 

 

 

 

 



 

  

 
 

 



 

  

 
 

 

 

 



 

  

 
 

 

 

 



 

  

 
 

 

 

 

 



 

  

 
 



 

  

 
 

 



 

  

 
 

 

 

2.3.1.1 Drainage Basins 

 



 

  

 
 



 

  

 
 

2.3.1.2 Flow Patterns 

2.3.1.3 Stormwater Management 

2.3.1.4 Floodplains 

 
 



 

  

 
 

2.3.1.5 Cross Drains 

2.3.1.6 Historical Flooding Problems 
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https://fdotwww.blob.core.windows.net/sitefinity/docs/default-source/roadway/drainage/files/drainagemanual2023.pdf?sfvrsn=3d89a048_6
https://www.fdot.gov/roadway/drainage/design-guide
https://www.fdot.gov/roadway/fdm/default.shtm#Part2
https://urldefense.com/v3/__https:/library.municode.com/fl/bay_harbor_islands/codes/code_of_ordinances?nodeId=PTIICOOR_CH23ZOPL_ARTIZORE_S23-12GEPR__;!!OepYZ6Q!-U4Sa_2Gn1q4PoaXBUmq-m-vLbfJECZyRyDl4vkfUmcHRlJVI6Ck2pmuESCf0iIGN52mwRsjB0rxE2O9qAf4t4x5G4zTFbIAx49XQDeO7K91$
https://urldefense.com/v3/__https:/library.municode.com/fl/bay_harbor_islands/codes/code_of_ordinances?nodeId=PTIICOOR_CH23ZOPL_ARTIZORE_S23-12GEPR__;!!OepYZ6Q!-U4Sa_2Gn1q4PoaXBUmq-m-vLbfJECZyRyDl4vkfUmcHRlJVI6Ck2pmuESCf0iIGN52mwRsjB0rxE2O9qAf4t4x5G4zTFbIAx49XQDeO7K91$
https://urldefense.com/v3/__https:/library.municode.com/fl/bay_harbor_islands/codes/code_of_ordinances?nodeId=PTIICOOR_CH23ZOPL_ARTIZORE_S23-12GEPR__;!!OepYZ6Q!-U4Sa_2Gn1q4PoaXBUmq-m-vLbfJECZyRyDl4vkfUmcHRlJVI6Ck2pmuESCf0iIGN52mwRsjB0rxE2O9qAf4t4x5G4zTFbIAx49XQDeO7K91$


 

  

 

 

 



 

  

 

 

 

 

 
5.3.1.1 Step 1 – Determine Bridge Heights 

5.3.1.2 Step 2 – Identify Constraints and Considerations 



 

  

 

5.3.1.3 Step 3 – Determine Bridge Typical Sections 
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5.3.1.4 Step 4 – Develop Horizontal Alignment 

5.3.1.4.1 Existing/Center Alignment 

 



 

  

 

5.3.1.4.2 North Alignment 

5.3.1.4.3 South Alignment 

5.3.1.4.4 Alignment Conclusion 
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5.3.1.5 Step 5 – Identify Viable Build Alternatives 

 



 

  

 

 

 
 
 



 

  

 

 
In order to evaluate the study alternatives and intersection options, an evaluation matrix was 
prepared using criteria from the following categories: 
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https://urldefense.com/v3/__https:/www.dco.uscg.mil/Our-Organization/Assistant-Commandant-for-Prevention-Policy-CG-5P/Marine-Transportation-Systems-CG-5PW/Office-of-Bridge-Programs/Bridge-Guide-Clearances/__;!!OepYZ6Q!7RF0gcxHUCrvYmzTjkWHog5Rm6WMXGWqJfoA-pJOCV7O5MpRw8PohiAN_kqjBE35djfHZfZHFuGwJRj7XmV0WC8$
https://urldefense.com/v3/__https:/www.dco.uscg.mil/Our-Organization/Assistant-Commandant-for-Prevention-Policy-CG-5P/Marine-Transportation-Systems-CG-5PW/Office-of-Bridge-Programs/Bridge-Guide-Clearances/__;!!OepYZ6Q!7RF0gcxHUCrvYmzTjkWHog5Rm6WMXGWqJfoA-pJOCV7O5MpRw8PohiAN_kqjBE35djfHZfZHFuGwJRj7XmV0WC8$
https://urldefense.com/v3/__https:/www.dco.uscg.mil/Our-Organization/Assistant-Commandant-for-Prevention-Policy-CG-5P/Marine-Transportation-Systems-CG-5PW/Office-of-Bridge-Programs/Bridge-Guide-Clearances/__;!!OepYZ6Q!7RF0gcxHUCrvYmzTjkWHog5Rm6WMXGWqJfoA-pJOCV7O5MpRw8PohiAN_kqjBE35djfHZfZHFuGwJRj7XmV0WC8$
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https://www.bayharborislands-fl.gov/444/Broad-Causeway-Bridge-Replacement-PDE-St
https://www.bayharborislands-fl.gov/444/Broad-Causeway-Bridge-Replacement-PDE-St
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http://breezeline.com/
mailto:rcarrerosantana@bayharborislands-fl.gov
mailto:Thornton_Szynkarski@comcast.com
mailto:GABRIEL.RODRIGUEZ2@FPL.COM
mailto:GABRIEL.RODRIGUEZ2@FPL.COM
mailto:Gretchen.Dillman@fpl.com
mailto:walter.sancho-davila@hotwirecommunication.com
mailto:walter.sancho-davila@hotwirecommunication.com
mailto:Manuel.diaz2@miamidade.gov
mailto:Danny.Haskett@crowncastle.com
mailto:DRRivera@tecoenergy.com
mailto:sl4504@att.com
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Cost Estimate - Alternative 1

Discipline Pay Item Description Total 

Quantity

Unit Weighted Avg. 

Unit Price

Total Amount Comments

Roadway 104-10-3 SEDIMENT BARRIER 4,533.77 LF  $                 1.68  $                 7,616.73 

Roadway 104-11 FLOATING TURBIDITY BARRIER 4,986.00 LF  $               10.10  $               50,358.60 FDOT wtd avg for 2022 = 14/lf |  Escalated 10% for low qty

Roadway 104-18 INLET PROTECTION SYSTEM 50.00 EA  $             155.00  $                 7,750.00 

Roadway 107-1 LITTER REMOVAL 11.00 AC  $          1,000.00  $               11,000.00 

Roadway 107-2 MOWING 11.00 AC  $          2,000.00  $               22,000.00 

Roadway/Drainage 110-1-1 CLEARING & GRUBBING 11.00 AC  $      125,000.00  $          1,375,000.00 Wtd Avg, last 6 months | May increase (see Seq. 12 Drainage comments)

Structures (Bridge) 110-3 REMOVAL OF EXISTING STRUCTURES/BRIDGES (TYPICAL SPANS) 68,838.00 SF  $               45.45  $          3,128,687.10 Wtd Avg, last 12 months

Structures (Bridge) 110-3 REMOVAL OF EXISTING STRUCTURES/BRIDGES (BASCULE SPANS) 8,661.00 SF  $               68.00  $             588,948.00 Unit price from from WSP

110-4-10 REMOVAL OF EXIST CONC 12,063.00 SY  $               50.00  $             603,150.00 

Roadway/Drainage 120-1 REGULAR EXCAVATION 12,062.57 CY  $               22.65  $             273,217.21 Used CDOT wtd avg for 2022 | May increase (see Seq. 12 Drainage comments)

Roadway 120-6 EMBANKMENT 60,000.00 CY  $               30.04  $          1,802,400.00 
Used CDOT wtd avg for 2022 | Assumes CIP | May increase (see Seq. 12 Drainage 

comments)

Roadway 160-4 TYPE B STABILIZATION 30,974.00 SY  $               12.75  $             394,918.50 Wtd Avg, last 6 months

Roadway 285-709 OPTIONAL BASE,BASE GROUP 09 26,692.00 SY  $               45.00  $          1,201,140.00 

Roadway 327-70-6 MILLING EXIST ASPH PAVT,1 1/2" AVG DEPTH 3,417.36 SY  $                 2.88  $                 9,842.00 

Roadway 334-1-53 2" SUPERPAVE ASPH CONC, TRAF C, PG76-22 2,736.15 TN  $             200.00  $             547,230.00 Wtd Avg, last 6 months

Roadway 337-7-83 1-1/2" ASPH CONC FC,TRAFFIC C,FC-12.5,PG 76-22 2,370.05 TN  $             200.00  $             474,010.00 Wtd Avg, last 6 months

Structures (Bridge) 400-2-10 CONC CLASS II, APPROACH SLABS 204.33 CY  $             684.95  $             139,955.83 Wtd Avg, last 6 months

Structures (Walls) 400-4-8 Concrete Class IV, Bulkhead 2,453.00 CY  $          1,156.49  $          2,836,869.97 Existing seawall replacement & extension

Structures (Bridge) 400-7-1 BRIDGE DECK GROOVING (APPROACH SLABS) 612.99 SY  $                 7.73  $                 4,738.41 Wtd Avg, last 6 months

Structures (Bridge) 415-1-9 REINF STEEL- APPROACH SLABS 40,866.00 LB  $                 1.64  $               67,020.24 Wtd Avg, last 12 months. 200 lbs/cy

Structures (Walls) 415-10-6 Fiber Reinforced Polymer Bars, #6 Bar 150,371.00 LF  $                 2.71  $             407,505.41 Existing seawall replacement & extension

Drainage 425-1-351 INLETS, CURB, TYPE P-5, 5 EA  $          7,857.26  $               39,286.30 

Drainage 425-1-361 INLETS, CURB, TYPE P-6, 4 EA  $          8,996.13  $               35,984.52 

Drainage 425-1-521 INLETS, DT BOT, TYPE C, 20 EA  $          7,573.26  $             151,465.20 

Drainage 425-1-921 INLETS, ADJACENT BARRIER, <=10' 10 EA  $        10,540.19  $             105,401.90 

Drainage 425-2-41 MANHOLES, P-7, 6 EA  $          7,841.07  $               47,046.42 FDOT unit rate = 8,476/ea | escalated 10% for low qty

Drainage 430-175-118 PIPE CULV, OPT MATL, ROUND, 18"S/CD 1,000 LF  $             135.50  $             135,500.00 FDOT wtd avg, last 6 months

Drainage 430-175-124 PIPE CULV, OPT MATL, ROUND, 24"S/CD 600 LF  $             157.99  $               94,794.00 

Drainage 506-3 Bridge Drains 6 EA  $          4,125.00  $               24,750.00 

Structures (Walls) 451-70 Prestressed Soil Anchors 332.00 EA  $          6,515.00  $          2,162,980.00 
Existing seawall replacement & extension. Average of FDOT Historical-Prices 2023 & 

2022

Structures (Walls) 455-133-3 Sheet Piling F&I 88,702.00 SF  $               55.54  $          4,926,509.08 Existing seawall replacement & extension

Structures (Bridge) 471-3-3 POLYMERIC FENDER SYSTEM, 201-400 KIP-FT 1.00 EA  $   3,200,000.00  $          3,200,000.00 Wtd Avg, last 12 months, used 471-3-4 as that was the only one we had data on

Structures (Bridge) 510-1 NAVIGATION LIGHTS- FIXED BRIDGE, SYSTEM 1.00 EA  $        51,909.20  $               51,909.20 Wtd Avg, 2020

Roadway 520-1-10 CONCRETE CURB & GUTTER, TYPE F 4,500.00 LF $50.00  $             225,000.00 

Roadway 520-70 CONCRETE TRAFFIC SEPARATOR, SP- VAR WIDT 84.13 SY $200.00  $               16,826.00 

Roadway 521-1-11 MEDIAN CONC BARRIER, 38" HEIGHT 4,139.00 LF $375.00  $          1,552,125.00 

Roadway 521-72-40 SHLDR CONC BARRIER,38" OR 44" HEIGHT 9,567.00 LF $400.00  $          3,826,800.00 

Roadway 521-8-7 CONC BARRIER, W/JUNCT SL, 36 SS 1,696.10 LF $285.15  $             483,642.92 

Roadway 521-8-8 CONC BARRIER, W/JUNCT SL, 42 SS 3,758.02 LF $518.27  $          1,947,669.03 

Roadway 522-2 CONCRETE SIDEWALK AND DRIVEWAYS, 6" 4,321.00 SY $70.08  $             302,815.68 

Roadway 527-2 DETECTABLE WARNINGS 84 SF $39.77  $                 3,340.68 

Roadway 536-1-1 GUARDRAIL- ROADWAY, GEN TL-3 620 LF $21.06  $               13,057.20 

Structures (Walls) 548-12 RET WALL SYSTEM, PERM, EX BARRIER 24,534.58 SF  $               59.37  $          1,456,617.76 Begin/End Bridge & Ramp MSE Walls. Wtd Avg, last 6 months

Structures (Walls) 548-13 RETAINING WALL SYSTEM,TEMP, EXC BAR. 6,133.64 SF  $               27.96  $             171,496.68 Wtd Avg, last 6 months. Assume 25% of permanent wall qty

Roadway/Drainage 570-1-2 PERFORMANCE TURF, SOD 24,610 SY  $                 8.00  $             196,880.00 

ITS 611-1-1 ITSFM SUBSURFACE DOCUMENTATION- PROJECT LENGTH 1.00 MI  $          2,572.71  $                 2,572.71 

ITS 611-2-2 ITSFM LOCATION DOCUMENTATION- ITS SITE 6.00 EA  $          1,283.09  $                 7,698.54 

ITS 611-2-3 ITSFM LOCATION DOCUMENTATION- COMMUNICATIONS BUILDING 1.00 EA  $          3,800.00  $                 3,800.00 

ITS 630-2-11 CONDUIT, F& I, OPEN TRENCH 400.00 LF  $               10.00  $                 4,000.00 

Lighting 630-2-11 CONDUIT, F& I, OPEN TRENCH 2,000.00 LF $16.34  $               32,680.00 Rough Estimation

Lighting 630-2-12 CONDUIT, F& I, DIRECTIONAL BORE 650.00 LF $36.63  $               23,809.50 Rough Estimation

ITS 630-2-12 CONDUIT, F& I, DIRECTIONAL BORE 2,500.00 LF  $               25.00  $               62,500.00 

ITS 630-2-15 CONDUIT, F& I, BRIDGE MOUNT 3,630.00 LF  $               32.25  $             117,067.50 

ITS 633-1-121 FIBER OPTIC CABLE, F&I, UG,2-12 200.00 LF  $                 3.13  $                    626.00 

ITS 633-1-124 FIBER OPTIC CABLE, F&I, UG,97-144 8,300.00 LF  $                 4.71  $               39,093.00 

ITS 633-2-31 FIBER OPTIC CONNECTION, INSTALL, SPLICE 48.00 EA  $               40.13  $                 1,926.24 

ITS 633-3-11 FIBER OPTIC CONN HDWR, SPLICE ENCLOSURE 5.00 EA  $             840.99  $                 4,204.95 

ITS 633-3-12 FIBER OPTIC CONN HDWR, SPLICE TRAY 5.00 EA  $               57.83  $                    289.15 

ITS 633-3-15 FIBER OPTIC CONN HDWR, PRETERM PATCH PAN 4.00 EA  $          3,580.62  $               14,322.48 

ITS 633-3-17 FIBER OPTIC CONNECTION HARDWARE, F&I, CONNECTOR PANEL 6.00 EA  $             140.54  $                    843.24 



Cost Estimate - Alternative 1

Discipline Pay Item Description Total 

Quantity

Unit Weighted Avg. 

Unit Price

Total Amount Comments

ITS 633-8-1 MULTI-CONDUCTOR COMMUNICATION CABLE, FURNISH & INSTALL 110.00 EA  $                 5.91  $                    650.10 

ITS 635-2-11 PULL & SPLICE BOX, F&I, 13" X 24" 25.00 EA  $             697.35  $               17,433.75 

Lighting 630-2-15 CONDUIT, FURNISH & INSTALL, BRIDGE MOUNT 4,000.00 LF $38.54  $             154,160.00 Rough Estimation

Lighting 635-2-11 PULL & SPLICE BOX, F&I, 13" X 24" 100.00 EA $1,410.65  $             141,065.00 ONE FOR EACH POLE, PLUS SPARES

ITS 635-2-12 PULL & SPLICE BOX, F&I, 24" X 36" 4.00 EA  $          1,301.46  $                 5,205.84 

ITS 635-3-12 JUNCTION BOX, FURNISH & INSTALL, MOUNTED 30.00 EA  $             817.40  $               24,522.00 

ITS 639-1-112 ELECTRICAL POWER SRV,F&I,OH,M,PUR BY CON 5.00 AS  $          3,161.11  $               15,805.55 

ITS 639-2-1 ELECTRICAL SERVICE WIRE, F&I 5,500.00 LF  $                 5.54  $               30,470.00 

ITS 639-3-11 ELEC SERV DISCON, F&I, POLE MNT 7.00 EA  $          1,026.79  $                 7,187.53 

ITS 639-6-1 ELECTRICAL POWER SERVICE- TRANSF, F&I 7.00 EA  $          1,490.58  $               10,434.06 

ITS 641-2-12 PREST CNC POLE,F&I,TYP P-II SRV POLE 7.00 EA  $          1,551.21  $               10,858.47 

ITS 649-2-170
STEEL CCTV POLE & FURNISH AND INSTALL WITH LOWERING DEVICE, 

70'
4.00 EA  $        76,884.27  $             307,537.08 

ITS 654-2-21

MIDBLOCK CROSSWALK: RECTANGULAR RAPID FLASHING BEACON, 

FURNISH & INSTALL- SOLAR, COMPLETE SIGN ASSY- SINGLE 

DIRECTION

6.00  $        10,872.91  $               65,237.46 

ITS 660-3-11 VEHICLE DETECTION SYSTEM- MICRO,F&I, CAB 6.00 EA  $          5,243.32  $               31,459.92 

ITS 660-3-12 VEHICLE DETECTION SYSTEM- MICRO,F&I, ABO 6.00 EA  $          8,713.76  $               52,282.56 

ITS 660-7-11 VEHICLE DET SYS- WRONG WAY FOR EXIT, 1-2 4.00 EA  $        58,419.93  $             233,679.72 

Signalization 665-1-11 PEDESTRIAN DETECTOR, FURNISH & INSTALL, STANDARD 4.00 EA  $             507.33  $                 2,029.32 

ITS 676-2-122 ITS CABINET- F&I, POLE, 336S 6.00 EA  $          7,436.50  $               44,619.00 

ITS 682-1-113 ITS CCTV CAMERA, F&I, DOME ENCL-PRESS 4.00 EA  $          8,000.00  $               32,000.00 

ITS 684-1-1 MANAGED FIELD ETHERNET SWITCH, FURNISH & INSTALL 6.00 EA  $          5,362.43  $               32,174.58 

ITS 684-2-1 DEVICE SERVER, FURNISH & INSTALL 6.00 EA  $             986.45  $                 5,918.70 

ITS 684-5-1 MEDIA CONVERTER, FURNISH & INSTALL 4.00 EA  $          1,062.84  $                 4,251.36 

ITS 685-1-11
UNINTERRUPTIBLE POWER SUPPLY, FURNISH AND INSTALL, LINE 

INTERACTIVE
6.00 EA  $          4,191.03  $               25,146.18 

ITS 685-2-1 REMOTE POWER MANAGEMENT UNIT - RPMU, FURNISH AND INSTALL 6.00 EA  $          1,043.13  $                 6,258.78 

TMS 695-6-12 TRAFFIC MONITORING SITE INDUCTIVE LOOP ASSEMBLY, FURNISH & INSTALL, 2 LOOPS4.00 AS  $          2,368.15  $                 9,472.60 

TMS 695-7-131 TRAFFIC MONITORING SITE CABINET, FURNISH & INSTALL, TYPE 3, BASE MOUNT2.00 EA  $          6,700.00  $               13,400.00 

ITS 700-10-124 DMS SUPPORT STRUCTURE, CANT, 41-50 FT 1.00 EA  $        97,906.16  $               97,906.16 

SPM 700-1-11  SINGLE POST SIGN, F&I GROUND MOUNT, UP TO 12 SF 65.00 AS  $             499.50  $               32,467.50 

SPM 700-1-13 SINGLE POST SIGN, F&I GROUND MOUNT, 21-30 SF 5.00 AS  $          2,190.13  $               10,950.65 

SPM 700-1-31
SINGLE POST SIGN, F&I BRIDGE MOUNT INDEX 11870/700-012, UP TO 

 12 SF
25.00 AS  $          4,227.02  $             105,675.50 

SPM 700-1-33 SINGLE POST SIGN, F&I BRIDGE MOUNT INDEX 11870/700-012, 21-30 SF 3.00 AS  $          1,800.00  $                 5,400.00 

SPM 700-1-60 SINGLE POST SIGN, REMOVE 60.00 AS  $               50.21  $                 3,012.60 

SPM 700-2-16 MULTI- POST SIGN, F&I GROUND MOUNT, 101-200 SF 10.00 AS  $        14,904.38  $             149,043.80 

SPM 700-2-18 MULTI- POST SIGN, F&I GROUND MOUNT, 301-400 SF 5.00 AS  $        28,716.50  $             143,582.50 

SPM 700-2-60 MULTI- POST SIGN, REMOVE 10.00 AS  $          1,023.44  $               10,234.40 

Signalization 700-3-201 SIGN PANEL, FURNISH & INSTALL OVERHEAD MOUNT, UP TO 12 SF 6.00 EA  $             887.80  $                 5,326.80 

SPM 700-3-206 SIGN PANEL, F&I OM, 101-200 SF 5.00 EA  $          7,129.09  $               35,645.45 

SPM 700-4-113
OVERHEAD STATIC SIGN STRUCTURE, FURNISH & INSTALL, 

CANTILEVER, 31-40 FT
2.00 EA $143,975.71  $             287,951.42 

SPM 700-4-125
OVERHEAD STATIC SIGN STRUCTURE, FURNISH & INSTALL, SPAN, 51-

100 FT
2.00 EA $231,941.40  $             463,882.80 

ITS 700-9-137 WALK-IN DYN MESS SIGN,F&I, FULL,201- 2.00 EA  $      150,000.00  $             300,000.00 

SPM 705-10-1 OBJECT MARKER, TYPE 1 10.00 AS  $             239.45  $                 2,394.50 

SPM 706-1-3 RAISED PAVEMENT MARKER, TYPE B 1,200.00 EA  $                 4.50  $                 5,400.00 Assumes unit rate is accurate | Not used in last two years by FDOT

SPM 710-90 PAINTED PAVEMENT MARKINGS, FINAL SURFACE 1.00 LS  $        29,784.84  $               29,784.84 

SPM 711-11-102 THERMOPLASTIC, STANDARD, WHITE, SOLID, 8" 0.22 GM  $          8,200.71  $                 1,787.75 

SPM 711-11-123
THERMOPLASTIC STANDARD, WHITE, SOLID FOR CROSSWALK AND 

ROUNDABOUT, 12"
105.60 LF  $        12,706.97  $          1,341,856.03 

SPM 711-11-124
THERMOPLASTIC, STANDARD, WHITE, SOLID, 18" FOR DIAGONALS 

AND CHEVRONS
100.00 LF  $                 3.56  $                    356.00 

SPM 711-14-160  THERMOPLASTIC, PREFORMED, WHITE, MESSAGE 28.00 EA  $             311.47  $                 8,721.16 

SPM 711-14-170  THERMOPLASTIC, PREFORMED, WHITE, ARROWS 16.00 EA  $             176.59  $                 2,825.44 

SPM 711-15-101
THERMOPLASTIC, STANDARD-OPEN GRADED ASPHALT SURFACES 

WHITE, SOLID, 6"
0.28 GM  $          6,346.70  $                 1,745.34 
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SPM 711-15-131
THERMOPLASTIC, STANDARD-OPEN GRADED ASPHALT SURFACES, 

WHITE, SKIP, 6",10-30 SKIP OR 3-9 LANE DROP
0.28 GM  $          2,174.90  $                    600.27 

SPM 711-15-201
 THERMOPLASTIC, STANDARD-OPEN GRADED ASPHALT SURFACES, 

YELLOW, SOLID, 6"
0.22 GM  $          6,332.64  $                 1,393.18 

SPM 711-11-125 THERMOPLASTIC,STD,WHITE,SOLID,24" 105.00 LF  $                 6.57  $                    689.85 

SPM 713-103-101 PERMANENT TAPE, WHITE, SOLID, 6" FOR CONCRETE BRIDGES 3.21 GM  $        38,389.05  $             123,190.46 

SPM 713-103-103
 PERMANENT TAPE, WHITE, SOLID LANE DROP MARKING, 12" FOR 

CONCRETE BRIDGES
0.16 GM  $        66,850.00  $               10,696.00 

SPM 713-103-131
 PERMANENT TAPE, WHITE, SKIP/DOTTED, 6" FOR CONCRETE 

SURFACES
1.86 GM  $        11,801.28  $               21,973.98 

SPM 713-103-201  PERMANENT TAPE, YELLOW, SOLID, 6" FOR CONCRETE BRIDGES 2.50 GM  $        37,255.07  $               93,249.44 

SPM 713-103-231
PERMANENT TAPE, YELLOW, 10-30 SKIP/ 3-9 DOTTED, 6" FOR 

CONCRETE SURFACES
0.02 GM  $        14,901.79  $                    283.13 

SPM 920-714-100 GREEN COLORED PAVEMENT MARKINGS, BIKE LANE 50,380.40 SF  $                 9.94  $             500,781.18 

Lighting 715-11-125 LUMINAIRE,F&I,UNDER DECK, WALL MOUNT 50.00 EA  $          1,957.18  $               97,859.00 

Lighting 715-1-13 LIGHTING CONDUCTORS, F&I, INSUL, NO.4-2 25,000.00 LF  $                 3.36  $               84,000.00 3x conduit + 2x8x pull boxes + 40x poles 

Lighting 715-61-342
LIGHT POLE COMPLETE, F&I, STANDARD POLE STANDARD 

FOUNDATION, 40' MOUNTING HEIGHT, 12' ARM LENGTH
20.00 EA  $        10,324.75  $             206,495.00 

Lighting 715-500-1 POLE CABLE DISTRIBUTION SYS, CONVENTIONAL 73.00 EA  $             765.82  $               55,904.86 

Lighting 715-517-140
 LIGHT POLE COMPLETE- SPECIAL DESIGN, F&I, DOUBLE ARM 

BRIDGE MOUNT, ALUMINUM, 40'
53.00 EA  $        11,100.00  $             588,300.00 Based on 2021 estimates

Lighting 715-7-11 LOAD CENTER, F&I, SECONDARY VOLTAGE 2.00 EA  $        20,971.16  $               41,942.32 Assumed 2 are needed, one at the beggining and one at the end of project

Structures (Bridge) NA Bridge No. XXXXXX (B1: Mainline) 260,972.00 SF  $             300.00  $        78,291,600.00 
$240 per 2022 Atkins report, add 25% for bridge over water. Last few FIB lettings in 

2022 were ~$300/sf per Atkins report as well. SF is total including ramps

Structures (Bridge) NA Bridge No. XXXXXX (B2: EB On-Ramp) 2,642.83 SF  $             300.00  $             792,850.00 
$240 per 2022 Atkins report, add 25% for bridge over water. Last few FIB lettings in 

2022 were ~$300/sf per Atkins report as well. SF is total including ramps

Structures (Bridge) NA Bridge No. XXXXXX (B3: EB Off-Ramp) 6,520.00 SF  $             300.00  $          1,956,000.00 
$240 per 2022 Atkins report, add 25% for bridge over water. Last few FIB lettings in 

2022 were ~$300/sf per Atkins report as well. SF is total including ramps

Structures (Bridge) NA Bridge No. XXXXXX (B4: WB Off-Ramp) 4,876.67 SF  $             300.00  $          1,463,000.00 
$240 per 2022 Atkins report, add 25% for bridge over water. Last few FIB lettings in 

2022 were ~$300/sf per Atkins report as well. SF is total including ramps

Structures (Bridge) NA Bridge No. XXXXXX (B5: Ped loop) 14,599.78 SF  $             200.00  $          2,919,956.06 

  Subtotal:   $      127,020,663.83 

LRE **Percentages are compounding upon each other as of now

MOT 102-1 20% 25,404,132.77$         TC typically 5-10% | This project will need heavy TC

101-1 15% 22,863,719.49$         Mobilization typically 10-15%

20% 40,316,358.70$         

15% 26,293,277.41$         

$241,898,152.19

Without Inflation: $201,581,793.49

Project Grand Total:

MAINTENANCE OF TRAFFIC

MOBILIZATION

Cumulative Inflation (from 2023 - 2029, assuming 3% annual inflation)

Project Unknowns
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Roadway 104-10-3 SEDIMENT BARRIER 4,533.77 LF  $                 1.68  $                 7,616.73 

Roadway 104-11 FLOATING TURBIDITY BARRIER 4,986.00 LF  $               10.10  $               50,358.60 FDOT wtd avg for 2022 = 14/lf |  Escalated 10% for low qty

Roadway 104-18 INLET PROTECTION SYSTEM 50.00 EA  $             155.00  $                 7,750.00 

Roadway 107-1 LITTER REMOVAL 11.00 AC  $          1,000.00  $               11,000.00 

Roadway 107-2 MOWING 11.00 AC  $          2,000.00  $               22,000.00 

Roadway/Drainage 110-1-1 CLEARING & GRUBBING 11.00 AC  $      125,000.00  $          1,375,000.00 Wtd Avg, last 6 months | May increase (see Seq. 12 Drainage comments)

Structures (Bridge) 110-3 REMOVAL OF EXISTING STRUCTURES/BRIDGES (TYPICAL SPANS) 68,838.00 SF  $               45.45  $          3,128,687.10 Wtd Avg, last 12 months

Structures (Bridge) 110-3 REMOVAL OF EXISTING STRUCTURES/BRIDGES (BASCULE SPANS) 8,661.00 SF  $               68.00  $             588,948.00 Unit price from from WSP

110-4-10 REMOVAL OF EXIST CONC 12,063.00 SY  $               50.00  $             603,150.00 

Roadway/Drainage 120-1 REGULAR EXCAVATION 12,062.57 CY  $               22.65  $             273,217.21 Used CDOT wtd avg for 2022 | May increase (see Seq. 12 Drainage comments)

Roadway 120-6 EMBANKMENT 60,000.00 CY  $               30.04  $          1,802,400.00 
Used CDOT wtd avg for 2022 | Assumes CIP | May increase (see Seq. 12 Drainage 

comments)

Roadway 160-4 TYPE B STABILIZATION 30,974.00 SY  $               12.75  $             394,918.50 Wtd Avg, last 6 months

Roadway 285-709 OPTIONAL BASE,BASE GROUP 09 26,692.00 SY  $               45.00  $          1,201,140.00 

Roadway 327-70-6 MILLING EXIST ASPH PAVT,1 1/2" AVG DEPTH 3,417.36 SY  $                 2.88  $                 9,842.00 

Roadway 334-1-53 2" SUPERPAVE ASPH CONC, TRAF C, PG76-22 2,736.15 TN  $             200.00  $             547,230.00 Wtd Avg, last 6 months

Roadway 337-7-83 1-1/2" ASPH CONC FC,TRAFFIC C,FC-12.5,PG 76-22 2,370.05 TN  $             200.00  $             474,010.00 Wtd Avg, last 6 months

Structures (Bridge) 400-2-10 CONC CLASS II, APPROACH SLABS 204.33 CY  $             684.95  $             139,955.83 Wtd Avg, last 6 months

Structures (Walls) 400-4-8 Concrete Class IV, Bulkhead 2,453.00 CY  $          1,156.49  $          2,836,869.97 Existing seawall replacement & extension

Structures (Bridge) 400-7-1 BRIDGE DECK GROOVING (APPROACH SLABS) 612.99 SY  $                 7.73  $                 4,738.41 Wtd Avg, last 6 months

Structures (Bridge) 415-1-9 REINF STEEL- APPROACH SLABS 40,866.00 LB  $                 1.64  $               67,020.24 Wtd Avg, last 12 months. 200 lbs/cy

Structures (Walls) 415-10-6 Fiber Reinforced Polymer Bars, #6 Bar 150,371.00 LF  $                 2.71  $             407,505.41 Existing seawall replacement & extension

Drainage 425-1-351 INLETS, CURB, TYPE P-5, 5 EA  $          7,857.26  $               39,286.30 

Drainage 425-1-361 INLETS, CURB, TYPE P-6, 4 EA  $          8,996.13  $               35,984.52 

Drainage 425-1-521 INLETS, DT BOT, TYPE C, 20 EA  $          7,573.26  $             151,465.20 

Drainage 425-1-921 INLETS, ADJACENT BARRIER, <=10' 10 EA  $        10,540.19  $             105,401.90 

Drainage 425-2-41 MANHOLES, P-7, 6 EA  $          7,841.07  $               47,046.42 FDOT unit rate = 8,476/ea | escalated 10% for low qty

Drainage 430-175-118 PIPE CULV, OPT MATL, ROUND, 18"S/CD 1,000 LF  $             135.50  $             135,500.00 FDOT wtd avg, last 6 months

Drainage 430-175-124 PIPE CULV, OPT MATL, ROUND, 24"S/CD 600 LF  $             157.99  $               94,794.00 

Structures (Walls) 451-70 Prestressed Soil Anchors 332.00 EA  $          6,515.00  $          2,162,980.00 
Existing seawall replacement & extension. Average of FDOT Historical-Prices 2023 & 

2022

Structures (Walls) 455-133-3 Sheet Piling F&I 88,702.00 SF  $               55.54  $          4,926,509.08 Existing seawall replacement & extension

Drainage 506-3 Bridge Drains 6 EA  $          4,125.00  $               24,750.00 

Structures (Bridge) 471-3-3 POLYMERIC FENDER SYSTEM, 201-400 KIP-FT 1.00 EA  $   3,200,000.00  $          3,200,000.00 Wtd Avg, last 12 months, used 471-3-4 as that was the only one we had data on

Structures (Bridge) 510-1 NAVIGATION LIGHTS- FIXED BRIDGE, SYSTEM 1.00 EA  $        51,909.20  $               51,909.20 Wtd Avg, 2020

Roadway 520-1-10 CONCRETE CURB & GUTTER, TYPE F 4,500.00 LF $50.00  $             225,000.00 

Roadway 520-70 CONCRETE TRAFFIC SEPARATOR, SP- VAR WIDT 84.13 SY $200.00  $               16,826.00 

Roadway 521-1-11 MEDIAN CONC BARRIER, 38" HEIGHT 4,139.00 LF $375.00  $          1,552,125.00 

Roadway 521-72-40 SHLDR CONC BARRIER,38" OR 44" HEIGHT 9,567.00 LF $400.00  $          3,826,800.00 

Roadway 521-8-7 CONC BARRIER, W/JUNCT SL, 36 SS 1,696.10 LF $285.15  $             483,642.92 

Roadway 521-8-8 CONC BARRIER, W/JUNCT SL, 42 SS 3,758.02 LF $518.27  $          1,947,669.03 

Roadway 522-2 CONCRETE SIDEWALK AND DRIVEWAYS, 6" 4,321.00 SY $70.08  $             302,815.68 

Roadway 527-2 DETECTABLE WARNINGS 84 SF $39.77  $                 3,340.68 

Roadway 536-1-1 GUARDRAIL- ROADWAY, GEN TL-3 620 LF $21.06  $               13,057.20 

Structures (Walls) 548-12 RET WALL SYSTEM, PERM, EX BARRIER 24,534.58 SF  $               59.37  $          1,456,617.76 Wtd Avg, last 6 months

Structures (Walls) 548-13 RETAINING WALL SYSTEM,TEMP, EXC BAR. 6,133.64 SF  $               27.96  $             171,496.68 Wtd Avg, last 6 months. Assume 25% of permanent wall qty

Roadway/Drainage 570-1-2 PERFORMANCE TURF, SOD 24,610 SY  $                 8.00  $             196,880.00 

ITS 611-1-1 ITSFM SUBSURFACE DOCUMENTATION- PROJECT LENGTH 1.00 MI  $          2,572.71  $                 2,572.71 

ITS 611-2-2 ITSFM LOCATION DOCUMENTATION- ITS SITE 6.00 EA  $          1,283.09  $                 7,698.54 

ITS 611-2-3 ITSFM LOCATION DOCUMENTATION- COMMUNICATIONS BUILDING 1.00 EA  $          3,800.00  $                 3,800.00 

ITS 630-2-11 CONDUIT, F& I, OPEN TRENCH 400.00 LF  $               10.00  $                 4,000.00 

Lighting 630-2-11 CONDUIT, F& I, OPEN TRENCH 2,000.00 LF $16.34  $               32,680.00 Rough Estimation

Lighting 630-2-12 CONDUIT, F& I, DIRECTIONAL BORE 650.00 LF $36.63  $               23,809.50 Rough Estimation

ITS 630-2-12 CONDUIT, F& I, DIRECTIONAL BORE 2,500.00 LF  $               25.00  $               62,500.00 

ITS 630-2-15 CONDUIT, F& I, BRIDGE MOUNT 3,630.00 LF  $               32.25  $             117,067.50 

ITS 633-1-121 FIBER OPTIC CABLE, F&I, UG,2-12 200.00 LF  $                 3.13  $                    626.00 

ITS 633-1-124 FIBER OPTIC CABLE, F&I, UG,97-144 8,300.00 LF  $                 4.71  $               39,093.00 

ITS 633-2-31 FIBER OPTIC CONNECTION, INSTALL, SPLICE 48.00 EA  $               40.13  $                 1,926.24 

ITS 633-3-11 FIBER OPTIC CONN HDWR, SPLICE ENCLOSURE 5.00 EA  $             840.99  $                 4,204.95 

ITS 633-3-12 FIBER OPTIC CONN HDWR, SPLICE TRAY 5.00 EA  $               57.83  $                    289.15 

ITS 633-3-15 FIBER OPTIC CONN HDWR, PRETERM PATCH PAN 4.00 EA  $          3,580.62  $               14,322.48 

ITS 633-3-17 FIBER OPTIC CONNECTION HARDWARE, F&I, CONNECTOR PANEL 6.00 EA  $             140.54  $                    843.24 
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ITS 633-8-1 MULTI-CONDUCTOR COMMUNICATION CABLE, FURNISH & INSTALL 110.00 EA  $                 5.91  $                    650.10 

ITS 635-2-11 PULL & SPLICE BOX, F&I, 13" X 24" 25.00 EA  $             697.35  $               17,433.75 

Lighting 630-2-15 CONDUIT, FURNISH & INSTALL, BRIDGE MOUNT 4,000.00 LF $38.54  $             154,160.00 Rough Estimation

Lighting 635-2-11 PULL & SPLICE BOX, F&I, 13" X 24" 100.00 EA $1,410.65  $             141,065.00 ONE FOR EACH POLE, PLUS SPARES

ITS 635-2-12 PULL & SPLICE BOX, F&I, 24" X 36" 4.00 EA  $          1,301.46  $                 5,205.84 

ITS 635-3-12 JUNCTION BOX, FURNISH & INSTALL, MOUNTED 30.00 EA  $             817.40  $               24,522.00 

ITS 639-1-112 ELECTRICAL POWER SRV,F&I,OH,M,PUR BY CON 5.00 AS  $          3,161.11  $               15,805.55 

ITS 639-2-1 ELECTRICAL SERVICE WIRE, F&I 5,500.00 LF  $                 5.54  $               30,470.00 

ITS 639-3-11 ELEC SERV DISCON, F&I, POLE MNT 7.00 EA  $          1,026.79  $                 7,187.53 

ITS 639-6-1 ELECTRICAL POWER SERVICE- TRANSF, F&I 7.00 EA  $          1,490.58  $               10,434.06 

ITS 641-2-12 PREST CNC POLE,F&I,TYP P-II SRV POLE 7.00 EA  $          1,551.21  $               10,858.47 

ITS 649-2-170
STEEL CCTV POLE & FURNISH AND INSTALL WITH LOWERING DEVICE, 

70'
4.00 EA  $        76,884.27  $             307,537.08 

ITS 654-2-21

MIDBLOCK CROSSWALK: RECTANGULAR RAPID FLASHING BEACON, 

FURNISH & INSTALL- SOLAR, COMPLETE SIGN ASSY- SINGLE 

DIRECTION

6.00  $        10,872.91  $               65,237.46 

ITS 660-3-11 VEHICLE DETECTION SYSTEM- MICRO,F&I, CAB 6.00 EA  $          5,243.32  $               31,459.92 

ITS 660-3-12 VEHICLE DETECTION SYSTEM- MICRO,F&I, ABO 6.00 EA  $          8,713.76  $               52,282.56 

ITS 660-7-11 VEHICLE DET SYS- WRONG WAY FOR EXIT, 1-2 4.00 EA  $        58,419.93  $             233,679.72 

Signalization 665-1-11 PEDESTRIAN DETECTOR, FURNISH & INSTALL, STANDARD 4.00 EA  $             507.33  $                 2,029.32 

ITS 676-2-122 ITS CABINET- F&I, POLE, 336S 6.00 EA  $          7,436.50  $               44,619.00 

ITS 682-1-113 ITS CCTV CAMERA, F&I, DOME ENCL-PRESS 4.00 EA  $          8,000.00  $               32,000.00 

ITS 684-1-1 MANAGED FIELD ETHERNET SWITCH, FURNISH & INSTALL 6.00 EA  $          5,362.43  $               32,174.58 

ITS 684-2-1 DEVICE SERVER, FURNISH & INSTALL 6.00 EA  $             986.45  $                 5,918.70 

ITS 684-5-1 MEDIA CONVERTER, FURNISH & INSTALL 4.00 EA  $          1,062.84  $                 4,251.36 

ITS 685-1-11
UNINTERRUPTIBLE POWER SUPPLY, FURNISH AND INSTALL, LINE 

INTERACTIVE
6.00 EA  $          4,191.03  $               25,146.18 

ITS 685-2-1 REMOTE POWER MANAGEMENT UNIT - RPMU, FURNISH AND INSTALL 6.00 EA  $          1,043.13  $                 6,258.78 

TMS 695-6-12 TRAFFIC MONITORING SITE INDUCTIVE LOOP ASSEMBLY, FURNISH & INSTALL, 2 LOOPS4.00 AS  $          2,368.15  $                 9,472.60 

TMS 695-7-131 TRAFFIC MONITORING SITE CABINET, FURNISH & INSTALL, TYPE 3, BASE MOUNT2.00 EA  $          6,700.00  $               13,400.00 

ITS 700-10-124 DMS SUPPORT STRUCTURE, CANT, 41-50 FT 1.00 EA  $        97,906.16  $               97,906.16 

SPM 700-1-11  SINGLE POST SIGN, F&I GROUND MOUNT, UP TO 12 SF 65.00 AS  $             499.50  $               32,467.50 

SPM 700-1-13 SINGLE POST SIGN, F&I GROUND MOUNT, 21-30 SF 5.00 AS  $          2,190.13  $               10,950.65 

SPM 700-1-31
SINGLE POST SIGN, F&I BRIDGE MOUNT INDEX 11870/700-012, UP TO 

 12 SF
25.00 AS  $          4,227.02  $             105,675.50 

SPM 700-1-33 SINGLE POST SIGN, F&I BRIDGE MOUNT INDEX 11870/700-012, 21-30 SF 3.00 AS  $          1,800.00  $                 5,400.00 

SPM 700-1-60 SINGLE POST SIGN, REMOVE 60.00 AS  $               50.21  $                 3,012.60 

SPM 700-2-16 MULTI- POST SIGN, F&I GROUND MOUNT, 101-200 SF 10.00 AS  $        14,904.38  $             149,043.80 

SPM 700-2-18 MULTI- POST SIGN, F&I GROUND MOUNT, 301-400 SF 5.00 AS  $        28,716.50  $             143,582.50 

SPM 700-2-60 MULTI- POST SIGN, REMOVE 10.00 AS  $          1,023.44  $               10,234.40 

Signalization 700-3-201 SIGN PANEL, FURNISH & INSTALL OVERHEAD MOUNT, UP TO 12 SF 6.00 EA  $             887.80  $                 5,326.80 

SPM 700-3-206 SIGN PANEL, F&I OM, 101-200 SF 5.00 EA  $          7,129.09  $               35,645.45 

SPM 700-4-113
OVERHEAD STATIC SIGN STRUCTURE, FURNISH & INSTALL, 

CANTILEVER, 31-40 FT
2.00 EA $143,975.71  $             287,951.42 

SPM 700-4-125
OVERHEAD STATIC SIGN STRUCTURE, FURNISH & INSTALL, SPAN, 51-

100 FT
2.00 EA $231,941.40  $             463,882.80 

ITS 700-9-137 WALK-IN DYN MESS SIGN,F&I, FULL,201- 2.00 EA  $      150,000.00  $             300,000.00 

SPM 705-10-1 OBJECT MARKER, TYPE 1 10.00 AS  $             239.45  $                 2,394.50 

SPM 706-1-3 RAISED PAVEMENT MARKER, TYPE B 1,200.00 EA  $                 4.50  $                 5,400.00 Assumes unit rate is accurate | Not used in last two years by FDOT

SPM 710-90 PAINTED PAVEMENT MARKINGS, FINAL SURFACE 1.00 LS  $        29,784.84  $               29,784.84 

SPM 711-11-102 THERMOPLASTIC, STANDARD, WHITE, SOLID, 8" 0.22 GM  $          8,200.71  $                 1,787.75 

SPM 711-11-123
THERMOPLASTIC STANDARD, WHITE, SOLID FOR CROSSWALK AND 

ROUNDABOUT, 12"
105.60 LF  $        12,706.97  $          1,341,856.03 

SPM 711-11-124
THERMOPLASTIC, STANDARD, WHITE, SOLID, 18" FOR DIAGONALS 

AND CHEVRONS
100.00 LF  $                 3.56  $                    356.00 

SPM 711-14-160  THERMOPLASTIC, PREFORMED, WHITE, MESSAGE 28.00 EA  $             311.47  $                 8,721.16 

SPM 711-14-170  THERMOPLASTIC, PREFORMED, WHITE, ARROWS 16.00 EA  $             176.59  $                 2,825.44 

SPM 711-15-101
THERMOPLASTIC, STANDARD-OPEN GRADED ASPHALT SURFACES 

WHITE, SOLID, 6"
0.28 GM  $          6,346.70  $                 1,745.34 



Cost Estimate - Alternative 2

Discipline Pay Item Description Total 

Quantity

Unit Weighted Avg. 

Unit Price

Total Amount Comments

SPM 711-15-131
THERMOPLASTIC, STANDARD-OPEN GRADED ASPHALT SURFACES, 

WHITE, SKIP, 6",10-30 SKIP OR 3-9 LANE DROP
0.28 GM  $          2,174.90  $                    600.27 

SPM 711-15-201
 THERMOPLASTIC, STANDARD-OPEN GRADED ASPHALT SURFACES, 

YELLOW, SOLID, 6"
0.22 GM  $          6,332.64  $                 1,393.18 

SPM 711-11-125 THERMOPLASTIC,STD,WHITE,SOLID,24" 105.00 LF  $                 6.57  $                    689.85 

SPM 713-103-101 PERMANENT TAPE, WHITE, SOLID, 6" FOR CONCRETE BRIDGES 3.21 GM  $        38,389.05  $             123,190.46 

SPM 713-103-103
 PERMANENT TAPE, WHITE, SOLID LANE DROP MARKING, 12" FOR 

CONCRETE BRIDGES
0.16 GM  $        66,850.00  $               10,696.00 

SPM 713-103-131
 PERMANENT TAPE, WHITE, SKIP/DOTTED, 6" FOR CONCRETE 

SURFACES
1.86 GM  $        11,801.28  $               21,973.98 

SPM 713-103-201  PERMANENT TAPE, YELLOW, SOLID, 6" FOR CONCRETE BRIDGES 2.50 GM  $        37,255.07  $               93,249.44 

SPM 713-103-231
PERMANENT TAPE, YELLOW, 10-30 SKIP/ 3-9 DOTTED, 6" FOR 

CONCRETE SURFACES
0.02 GM  $        14,901.79  $                    283.13 

SPM 920-714-100 GREEN COLORED PAVEMENT MARKINGS, BIKE LANE 50,380.40 SF  $                 9.94  $             500,781.18 

Lighting 715-11-125 LUMINAIRE,F&I,UNDER DECK, WALL MOUNT 50.00 EA  $          1,957.18  $               97,859.00 

Lighting 715-1-13 LIGHTING CONDUCTORS, F&I, INSUL, NO.4-2 25,000.00 LF  $                 3.36  $               84,000.00 3x conduit + 2x8x pull boxes + 40x poles 

Lighting 715-61-342
LIGHT POLE COMPLETE, F&I, STANDARD POLE STANDARD 

FOUNDATION, 40' MOUNTING HEIGHT, 12' ARM LENGTH
20.00 EA  $        10,324.75  $             206,495.00 

Lighting 715-500-1 POLE CABLE DISTRIBUTION SYS, CONVENTIONAL 73.00 EA  $             765.82  $               55,904.86 

Lighting 715-517-140
 LIGHT POLE COMPLETE- SPECIAL DESIGN, F&I, DOUBLE ARM 

BRIDGE MOUNT, ALUMINUM, 40'
53.00 EA  $        11,100.00  $             588,300.00 Based on 2021 estimates

Lighting 715-7-11 LOAD CENTER, F&I, SECONDARY VOLTAGE 2.00 EA  $        20,971.16  $               41,942.32 Assumed 2 are needed, one at the beggining and one at the end of project

Structures (Bridge) NA
Bridge No. XXXXXX (B1: Mainline, B2: EB On-Ramp, B3: EB Off-Ramp, B4: 

WB Off-Ramp)
234,138.50 SF  $             300.00  $        70,241,550.00 

$240 per 2022 Atkins report, add 25% for bridge over water. Last few FIB lettings in 

2022 were ~$300/sf per Atkins report as well. SF is total including ramps

Structures (Bridge) NA Bridge No. XXXXXX (B1: Bascule Spans) 26,833.50 SF  $          3,000.00  $        80,500,500.00 SF from WSP

Structures (Bridge) NA Bridge No. XXXXXX (B2: EB On-Ramp) 2,642.83 SF  $             300.00  $             792,850.00 
$240 per 2022 Atkins report, add 25% for bridge over water. Last few FIB lettings in 

2022 were ~$300/sf per Atkins report as well. SF is total including ramps

Structures (Bridge) NA Bridge No. XXXXXX (B3: EB Off-Ramp) 6,520.00 SF  $             300.00  $          1,956,000.00 
$240 per 2022 Atkins report, add 25% for bridge over water. Last few FIB lettings in 

2022 were ~$300/sf per Atkins report as well. SF is total including ramps

Structures (Bridge) NA Bridge No. XXXXXX (B4: WB Off-Ramp) 4,876.67 SF  $             300.00  $          1,463,000.00 
$240 per 2022 Atkins report, add 25% for bridge over water. Last few FIB lettings in 

2022 were ~$300/sf per Atkins report as well. SF is total including ramps

Structures (Bridge) NA Bridge No. XXXXXX (B5: Ped loop) 14,599.78 SF  $             200.00  $          2,919,956.06 

   Subtotal:    $      199,471,113.83 

LRE **Percentages are compounding upon each other as of now

MOT 102-1 20% 39,894,222.77$         TC typically 5-10% | This project will need heavy TC

101-1 15% 35,904,800.49$         Mobilization typically 10-15%

20% 63,312,131.53$         

15% 41,290,520.56$         

Recommend this be removed - should be covered in Project Unknowns

$379,872,789.17

Without Inflation: $316,560,657.64

Project Grand Total:

MAINTENANCE OF TRAFFIC

MOBILIZATION

Cumulative Inflation (from 2023 - 2029, assuming 3% annual inflation)

Project Unknowns



Cost Estimate - Alternative 3

Discipline Pay Item Description Total 

Quantity

Unit Weighted Avg. 

Unit Price

Total Amount Comments

Structures (Bridge) NA Tender Annual 25.00 YEAR  $      600,000.00  $        15,000,000.00 Salary to be verified by Rodney

Structures (Bridge) NA Maintenance/Insp (BIR) Annual 25.00 YEAR  $      280,977.10  $          7,024,427.50 $0.45/SF/Yr for typical spans, $250k/Yr for moveable spans

Structures (Bridge) NA Major Repair Annual 25.00 YEAR  $   2,000,000.00  $        50,000,000.00 Last 2 repair jobs over past 10 years: $3 million & $17 million

 $        72,024,427.50 



Broad Causeway - Life Cycle Cost

Alternative 1 - New High Level Fixed Bridge Inflation Rate = 3.0%

Present Worth Present Worth Present Worth

1% 3% 5%

New High Level Fixed Bridge Construction (includes removal of exist. bridge and new fender) $201,572,000 2029 2023 $226,738,522 $201,572,000 $179,604,725

Bridge Operation (4 yrs of construction) $0 2033 2023 $0 $0 $0

Repair Project $600,000 2048 2023 $979,597 $600,000 $370,979

Routine Annual Maintenance & Inspection ($0.45/SF) $116,500 2048 2023 $3,827,594 $2,909,469 $2,274,483

Grand Total = $231,545,713 $205,081,469 $182,250,187

Alternative 2 - New Mid Level Bascule Spans and Prestress Beam Approaches Inflation Rate = 3.0%

Tender Inflation Rate (COLA) = 5.0%

Present Worth Present Worth Present Worth

1% 3% 5%

New Mid Level Bascule Bridge Construction (includes removal of exist. bridge and new fender) $316,561,000 2029 2023 $356,084,045 $316,561,000 $282,062,248

Bridge Operation (4 Town staff = 24/7 coverage, see 7/20/23 email) $600,000 2048 2023 $30,668,072 $30,668,072 $30,668,072

Repair Project $3,000,000 2048 2023 $4,897,986 $3,000,000 $1,854,895

Routine Annual Maintenance & Inspection $530,000 2048 2023 $17,413,088 $13,236,212 $10,347,432

Grand Total = $409,063,191 $363,465,285 $324,932,648

Alternative 3 - Maintain Existing Bascule Bridge (Do Nothing Alternative) Inflation Rate = 3.0%

Tender Inflation Rate (COLA) = 5.0%

Present Worth Present Worth Present Worth

1% 3% 5%

Bridge Operation (4 Town staff = 24/7 coverage, see 7/20/23 email) $600,000 2048 2023 $30,668,072 $30,668,072 $30,668,072

Repair Project $20,000,000 2033 2023 $24,332,599 $20,000,000 $16,500,962

Routine Annual Maintenance & Inspection $530,000 2048 2023 $17,413,088 $13,236,212 $10,347,432

New High Level Fixed Bridge Construction (includes removal of exist. bridge and new fender) $201,572,000 2048 2023 $329,098,936 $201,572,000 $124,631,650

Subtotal = $401,512,696 $265,476,285 $182,148,116

Discount Rate =

Discount Rate =

Discount Rate =Base Price Expenditure Year Base Year

Base Price Expenditure Year Base Year

Base Price Expenditure Year Base Year
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Minutes 

Project: Broad Causeway Bridge Replacement PD&E Study 

Subject: Causeway Island Circulation Options 

Meeting place: Teams Meeting 

Date and time: August 30, 2023 | 3:00 p.m. 

Attendees: Maria Lasday: Town of Bay Harbor Islands 

Josh Fuller: Town of Bay Harbor Islands 

Rodney Carrero-Santana: Town of Bay Harbor Islands 

Jason Atkinson: Town of Bay Harbor Islands 

David Konz: AtkinsRéalis - PM 

Wendy Lasher: AtkinsRéalis - DPM 

Andrea Garcia: AtkinsRéalis – Planning/NEPA 

Dylan Scheinman: AtkinsRéalis - Roadway 

Alidys Monsantos: AtkinsRéalis - Roadway 

Steve Tissier: AtkinsRéalis - Structures   

    

 
 
AtkinsRéalis met with the Town of Bay Harbor Islands (Town) on July 20, 2023 to review the Alternatives Public 
Workshop materials.  During that meeting, the Town requested that AtkinsRéalis revisit the circulation options on 
the causeway island.  Feedback included the Town’s desire for: 

• Less pavement on the Causeway Island.  

• Safety concerns for pedestrians.  Do not want them to have to cross roadways. 

• Do not want roadway near the north side of the island along the water. 

• Open to eliminating EB or WB access to the service station (westbound most likely) if necessary. 
AtkinsRéalis responded the feedback noting the following: 

• The September 2023 Alternatives Public Workshop is intended to gain clarity on No Build, Fixed, or 
Movable Alternatives. Recirculation ramps can be revisited and optimized as the Preferred Alternative is 
developed.  

• Access commitments to the lease must be considered. 

• A commitment to generate 5 new Causeway Island Circulation options that could be considered.  

During this 8/30/23 meeting, AtkinsRéalis presented the following options developed for the circulation of the 
causeway island based on the takeaways listed above. Each graphic shows the Fixed Bridge Alternative, but the 
Causeway Island configuration is the same for both the Fixed and Movable Bridge Alternatives. 
 

 
 



 

 
  

Option 1 - EB-WB access (Initial design to be shown at Alternatives Public Workshop) 

 

 
 

• This option was the service station access and island circulation layout for the causeway island that 
provides for both Eastbound (EB) and westbound (WB) access to the service station.  This will be shown 
at the September 2023 Alternatives Public Workshop. 
 

Option 2 - EB-WB access with modified WB exit (Option 2 approved for further study) 

 
• Provides for both EB and WB access to the service station.  

• Design is compressed. 

• Maximizes grass and green space by the water edge on the northside of the island. Less pavement surface 
area (improved drainage) when compared to Option 1. 

• Illuminates the ‘candy cane’ return for westbound that goes back into service station by combining the 
westbound access with the eastbound service station access.  

• Pedestrians can get to the water without crossing into roadway. 

• Roadway is away from north side of the island along the water. 

• Sidewalk around the perimeter of the island.  
 
Discussion 

1. Vice-Mayor Fuller asked if there was a walking path on the southside, and it was advised there was a 
10’ walking path to the north and the southside sidewalk would be maximized (6’ to 8’).  

2. Vice-Mayor Fuller informed the team that this looked much better than Option 1, and the team advised 
this was the recommended option.  

3. David informed the group that with the lease with the gas station, Option 2 maximized the grass, 
maintained both eastbound and westbound access, and addressed the 7/20/23 request from Vice-Mayor 



 

 
  

Fuller in the most complete manner. Rodney also advised that there will be a pedestrian barrier and 
bicycle pathway on the northside of the bridge.  

4. Vice-Mayor Fuller asked if this was elevating the Causeway with the Option 2 design, and David advised 
it is the same profile as Option 1 and that profile of the mainline did not change. It was also asked for the 
circular helix complied with ADA, and it does.  

5. Maria advised that a wider sidewalk would be best wherever possible, and discussion was made that 
people do stand at the seawall. Vice-Mayor Fuller stated that he did not want to see a true boat/marine 
access point for the public. Jason added that his team would want to get down the seawall to conduct 
maintenance. Safety was brought up, and it was discussed that metal ladders could be mounted to the 
seawall every 400 or 500 feet to allow for Town maintenance team and emergencies egress from the 
water. This would not require a permit.  

 
 
Option 3 - WB access  

 

• Provides only WB access to the service station. 

• 1-way in, 1-way out with larger design vehicle 

• Provides grass along he southside of the island 

• Mainline bridge could be shortened by approximately 500’ by shifting west abutment (not shown in graphic) 

• Lowest cost option 

Discussion 
David advised we have removed eastbound service station access, which needs to be considered with the 
lease.   
 
Option 4 - WB access with split offramp (no helix) 

 

• Provides only WB access to the service station. 

• Detached off ramp for the service station would have to be built using phased construction, after demolition 
of the existing bridge.  

• No pedestrian helix. Detached pedestrian path. 

• Provides grass along he southside of the island 

 
Discussion 
Vice-Mayor Fuller stated that he understands we can’t use the entire island for recreation, and that we need to 
allow traffic to move safely. He noted that the Option 2 maximizes the land and functionality for the exits a bit 
better than Option 4. Again, David advised we have removed eastbound service station access, which needs to 
be considered with the lease.   
 



 

 
  

 
Option 5 - WB access left-handed WB exit 

 

• Provides only WB access to the service station. 

• This is a left-hand exit.  

• Provides grass along he southside and northside of the island 

 
Discussion 
Vice-Mayor Fuller mentioned that drivers may be confused with a lefthand exit ramp and could try and cut across 
and was concerned about safety and accidents. Dylan advised that left exits are allowed in Florida. Again, David 
advised we have removed eastbound service station access, which needs to be considered with the lease.   

 

Option 6 - EB access 

 

• EB only access would could go to the gas station under mainline and come back around and re-enter the 
mainline heading EB (or WB with a minor adjustment).  

• Maximizes grass and green space by the water edge on the northside of the island. Less pavement surface 
area (improved drainage) when compared to Option 1. 

• Most of the movement in the eastbound have the rise and fall for the single lanes.  
 

Discussion 
Wendy advised that the design the vehicles have the lowest turn radius, which could be an issue for gas delivery 
vehicles. Again, David advised we have removed westbound service station access, which needs to be 
considered with the lease.   

 

Additional Option Discussions:  
 

1. Vice-Mayor Fuller advised that most of the other options remove the existing turnaround. He said there 
needs to be an east and west access for a turnaround. People use the turnarounds to change directions 
a lot. David did advise that additional signage and striping would be needed to improve safety and the 
decision point (shown below) as the exit ramp rises and either joins with the mainline or continues 
toward the service station. If the mainline traffic illegally cuts across and tries to exit right, there would be 
a safety concern. The team recommended extending the traffic barrier in the gore areas.  
 



 

 
  

              
 

2. Vice-Mayor Fuller advised that a barrier or something permeant would need to be placed at the weave 
location noted in the above item. Dylan advised that the concrete traffic barrier walls can be extended to 
narrow the gap (orange lines and white chevron lines below).  This was agreed by the group that it 
would improve safety.   

              
 

3. David advised that Option 2 would be further optimized, verified for compliance, and would be included 
with the Preferred Alternative. Maria liked having the grass and access to the service station from both 
directions. She also advised having the perimeter island sidewalk for walkers and bicycles be 8’ wide or 
more.  

4. Wendy reminded the group that the public meeting was still going to see the previous version (Option 1). 
The Option 2 would be at the next public meeting with refinements and that this was part of the process. 
The AtkinsRéalis team will work to incorporate Option 2 for the September Public Alternatives Workshop 
with a board and/or a slide in the presentation to be referenced during Q&A. 

5. Vice-Mayor Fuller asked if he could disclose that he would be available for discussions with citizens after 
the meeting and the steps needed to ensure this could be done. Vice-Mayor Fuller did advise that this 
would need to be noticed formally because of other councilmen in the room when he talks with citizens.   

6. Maria advised to discuss with Yvonne and Wendy to publish both meetings for Vice-Mayor Fuller 
discussion after the public meeting. Wendy asked if AtkinsRéalis should prepare to present the 
Preferred Alternative to the Council in October. Discussions were made about publishing meetings, but 
Vice-Mayor Fuller asked Maria to not include this agenda item in the council meeting, but instead asked 
Maria to add it to the manager report instead.  

7. Vice-Mayor Fuller thanked everyone and complimented the team on getting these options put together in 
a through and complete manner.  

8. David advised that AtkinsRéalis would proceed with Option 2 moving forward with the Causeway Island. 
The decision from the September 26 meeting would be related to the No-Build, Fixed Bridge, or 
Moveable Bridge Alternatives, and will not be focused on the island circulation roads and access. Either 
build alternative will advance with Option 2 of the island circulation design.  



 

 
  

9. Vice-Mayor Fuller did ask to see how close the build alternatives are to the existing home at the 
southeast quadrant of the bridge. David advised that there was a shift with the design that created more 
space. David has measured the distance, and we were looking at approximately 8’ to the property line 
(below). Vice-Mayor Fuller noted that the Town would likely receive questions about that offset, even 
though the homeowner is aware that this project was happening before the land and house was sold.   
 

             
 

10. Vice-Mayor Fuller asked if additional September 2023 Workshop notices were sent to people outside of 
Bay Harbor Islands. Wendy responded that notices were also sent to some residents in Indian Creek 
and North Miami.  

11. Ranking based on Advantages and Disadvantages 

 

 
Adjourn 

 



 

 

TBHI Broad Causeway Bridge PD&E  

Causeway Island Circulation Options – Comparative Analysis (8/30/23) 

Option Description (Category - rank) Advantages Disadvantages 

Option 1 

EB & WB Ingress/Egress to gas station – Base 

Design for Alternatives Public Workshop 

• Cost – 6/6 

• Constructability – 6/6 

• Vehicle Safety – 5/6 

• Access – 2/6 

• AVERAGE SCORE (RANK) = 4.75 (6th) 

 2-way ingress/egress to gas station 

 Circulation under the mainline (status quo is maintained) 

 Most amount of pavement (more impervious) 

 Very close to environmental footprint areas/limits 

 Less green-space (drainage areas/ponds/grass swales) 

 Pedestrian interaction with vehicles needed to access gas station 

and sidewalks 

Option 2 

EB & WB Ingress/Egress to gas station - 

Modified circulation routing 

• Cost – 3/6 

• Constructability – 2/6 

• Vehicle Safety – 4/6 

• Access – 1/6 

• AVERAGE SCORE (RANK) = 2.50 (1st) 

 2-way ingress/egress to gas station 

 Circulation under the mainline (status quo is maintained) 

 Design is compressed to have more green-space/less 

pavement 

 No pedestrian interaction with vehicles (separate 

facilities/no crossings) 

 At design minimums (tighter turning movements and sight-

distance issues) 

 Potential congestion causing delays 

Option 3 

WB Ingress/Egress to gas station – Right Exit 

• Cost – 1/6 

• Constructability – 3/6 

• Vehicle Safety – 1/6 

• Access – 5/6 

• AVERAGE SCORE (RANK) = 2.50 (1st) 

 1-way in, 1-way out with larger design vehicle 

 Less pavement (more green-space) 

 Easier pedestrian flow 

 No pedestrian interaction with vehicles (separate 

facilities/no crossings) 

 Only WB access to and from gas station 

 No circulation possible 

 Mainline bridge is closer to gas station (potential conflict with 

structural components) 

 Very close to environmental footprint areas/limits on North side 

Option 4 

WB Ingress/Egress to gas station – Right Exit 

shifted East 

• Cost – 4/6 

• Constructability – 5/6 

• Vehicle Safety – 3/6 

• Access – 3/6 

• AVERAGE SCORE (RANK) = 3.75 (4th) 

 1-way in, 1-way out with larger design vehicle 

 Bridge further from gas station (not under bridge) 

 Detached ramp allows for more green-space 

 Easier pedestrian flow 

 No pedestrian interaction with vehicles (separate 

facilities/no crossings) 

 Only WB access to and from gas station 

 No circulation possible 

 Less area for future development on current plot of land gas 

station occupies 

 Sight-lines from gas station will be obscured by the bridge 

 Potential site/civil issues with parking configuration flipped 

Option 5 

WB Ingress/Egress to gas station - Left Exit 

• Cost – 5/6 

• Constructability – 4/6 

• Vehicle Safety – 2/6 

• Access – 6/6 

• AVERAGE SCORE (RANK) = 4.25 (5th) 

 1-way in, 1-way out with larger design vehicle 

 Less pavement (lots of green-space) 

 Easier pedestrian flow 

 No pedestrian interaction with vehicles (separate 

facilities/no crossings) 

 Frontage road uses existing WB roadway footprint (existing 

pavement/subgrade could be reused) 

 Only WB access to and from gas station 

 No circulation possible 

 More bridge structure over gas station (result in horizontal 

alignment shift to South) 

Option 6 

EB Ingress/Egress to gas station 

• Cost – 2/6 

• Constructability – 1/6 

• Vehicle Safety – 6/6 

• Access – 4/6 

• AVERAGE SCORE (RANK) = 3.25 (3rd) 

 1-way in, 1-way out 

 Circulation under the mainline (status quo is maintained) 

 Most green-space on North side of any option 

 No pedestrian interaction with vehicles (separate 

facilities/no crossings) 

 Only EB access to and from gas station 

 Smallest design vehicle (limited emergency vehicle access) 

 Need to reconfigure parking to make access to exit road work 
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 STA. 105+21.37 TO STA. 111+79.50

MSE ROAD TRANSITION FROM EXISTING GRADE TO PROP. BRIDGE ELEVATION

BROAD CAUSEWAY WALL PORTION WEST OF ICWW

PROP. TYPICAL SECTION  NO. 1
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% (24 HOUR)%  T = %  D = K = 

 AADT = 32050 ESTIMATED DESIGN YEAR  = 

ESTIMATED OPENING YEAR = 2030  AADT = 2

CURRENT YEAR = 2023 AADT = 
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 STA. 111+79.50 TO STA. 124+00.00

BROAD CAUSEWAY WESTBOUND AND EASTBOUND RAMP OF ICWW
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Minutes 

Project: Broad Causeway Bridge Replacement PD&E Study 

Subject: Project Initiation and Navigation Coordination Meeting 

Meeting place: Teams Meeting 

Date and time: January 20, 2023 | 10:00 a.m. 

Attendees: Randall Overton 
Omar Beceiro 
Jennifer Zercher 
Dat Huynh 
Nicholas Danu 
Rodney Carrero Santana 
David Konz 
Wendy Lasher 
Andrea Garcia 
Ryan Jensen 
Steve Tissier 
Matt Robertson 
John Salatino 
Megan McKinney 
Kristi Savio 

Representing: USCG District 7 
USCG District 7 
USCG District 7 
FDOT 
FDOT 
Town of Bay Harbor Islands 
Atkins 
Atkins 
Atkins 
Atkins 
Atkins 
Atkins 
Atkins 
AECOM  
RS&H 

 

AGENDA 

ITEM DESCRIPTION 

1.  Project Background 

2.  Major Project Site Conditions 
ICW Bridges and Facilities 

3.  Potential Alternatives  
No-Build – Repair  
Mid-level Moveable Bridge  
High-Level Fixed Bridge 

4.  Bridge Project Information Request for Permit Document 
Constraints 
Flexibility 

5.  Next Steps 
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MINUTES:  
1. Introductions: Attendees listed above. 

a. Omar Beceiro is the USCG Project Manager for the project. 
b. FDOT is the Lead Federal Agency for the project. 
c. USCG is a Cooperating Agency for the project. 
d. Atkins is the Town’s consultant for the project. 

2. Project Overview: See PowerPoint below which was presented by Atkins. 
3. Alternatives: Atkins stated that the Town is looking at No-Build (Repair), Movable, and 

High-level Fixed options.  
a. The USCG stated that it is “highly unlikely that a fixed bridge with less than a 65 ft 

vertical clearance would be approved.”  
b. USCG will not require a “Navigation Impact Study” (NIS) if providing a 65 ft vertical 

clearance fixed bridge or a moveable bridge 21 ft or over is evaluated.  Just 
provide a paragraph describing the impacts to navigation such as, “No vessels can 
move between these points” identifying the surrounding constraining bridges 
(Bakers Haulover, Julia Tuttle, William Layman). If an NIS has already been started, 
please include what you have done when you submit for the bridge permit in the 
next phase. 

c.  The USCG stated that if the Town wants to have a bridge lower than 65 ft, they 
should consider a movable bridge. 

d. In the bridge permit application, there is a box to be checked that the new bridge 
would not restrict access. 

e. What is north of parallel bridges along the ICW?  The William Layman Causeway is 
next fixed bridge to the north (65 ft vertical, 90 ft horizontal).  

f. Guide clearance for Moveable Bridges  21 ft minimum vertical clearance closed, 
but the higher the better.  The higher the bridge the less openings will be needed 
because more vessels will fit under the bridge. If the Town considers a moveable 
bridge under 21 ft in closed position, the USCG would require a Navigation Impact 
Report. 

4. Navigation Survey: To clarify, if the Town considers any alternatives that have a guide 
clearance less than what is required by the USCG, then a NIS would be required.  The Town 
should not evaluate a fixed bridge alternative less than 65 ft. If the Town decides to 
evaluate for alternatives with a vertical clearance less than 65 ft fixed bridge and 21 ft 
movable bridge, they will be required to complete the NIS to identify vessels moving 
through there. There may not be any due to Julia Tuttle and Baker Haulover, but they need 
to see that.  

a. Atkins noted that the tender logs do not identify heights, only vessel type. The 
USCG said they would need a survey with vessel heights.  

b. When asked by Atkins if a boat survey is conducted, would a 2-day (over the 
weekend) be acceptable? The USCG said they  would like to see a canvas of the 
area between the William Layman Causeway to Julia Tuttle.  

c. When asked if the Town needs to do a boat survey or navigation survey if they 
have a 65 ft fixed bridge or movable bridge at 21 ft or greater as the alternatives.  
Again, the USCG responded, “no”.   See notes above concerning this. 

5. Town Question : If providing a moveable bridge, are there height restrictions? The USCG 
said that this would be the Town’s decision based on number of openings being planned 
for. The Town is under Part B of the Federal Regulations where they are allowed to keep 
the bridge closed except during designated times and not opening at regular intervals, 
only opening if vessels are waiting at the designated time each hour. There is a regulation 
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(set of rules) for every single movable bridge (21 ft through 65 ft), ¼ hour and ¾ hour are 
needed if mast height queuing.  

6. Resiliency: FDOT mentioned a recent project that required 67 ft due to resiliency and sea-
level rise. The USCG stated that in an area like this, there are several bridges at 65 ft so the 
USCG policy Guide Clearance is 65 ft recommendation. The USGS is not aware of resiliency 
criteria or anything in writing related to changes to the guide clearances for this area.  

7. Submittal: The documents provided with this meeting invitation will be placed in the USCG 
project file. 

8. Future Coordination: Atkins noted that additional involvement with the USCG will include 
the Programming Screen and all requests through the Cooperating Agency Role including 
review and approval of the Environmental Assessment. When asked if there is other 
coordination that needs to occur,  the USCG stated that there is no need to meet again.  
The USCG suggested requesting other agencies who would provide input on this project to 
participate as Cooperating Agencies.  The agencies can always decline and provide a 
reason for that. 

9. Project Kick-off Meeting: This will be held on 2/9/23 @ 6:00. The USCG will receive an 
invitation.  

a. FDOT District 6 suggested hybrid format. Atkins stated that the Public Hearing and 
Public Workshop will be in a hybrid format, however, the Town did not plan for a 
hybrid (virtual option) for the Public Kick-off. The Town has ordered new 
equipment for hybrid meetings, but it is not in place for the Kick-off Meeting. 

b. A hybrid format is needed for the Agency Kick-off, and Atkins considered the ETAT 
Meeting as the “Agency Kick-off Meeting”.  FDOT usually conducts separate kick-
off meetings for a) elected officials, and b) the public. Best practices suggest the 
elected officials meeting should be first, so when the constituents ask questions, 
the elected officials have knowledge and can inform public on next steps.  

 
Minutes were provided to all attendees for review. Please provide comments for revision no later 
than 2/3/23 at 5:00pm EST, otherwise the minutes are assumed to be accepted and final. 
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May 13, 2024 
 
 
 
Steven James 
Florida Department of Transportation District 6 
1000 NW 111th Avenue 
Miami, FL 33172-5800 
Steven.James@dot.state.fl.us 
 
Re:  Town of Bay Harbor Islands Broad Causeway Bridge Replacement, Natural 

Resource Evaluation, Miami-Dade County 
 
Dear Mr. James: 
 
Florida Fish and Wildlife Conservation Commission (FWC) staff reviewed the above-
referenced Natural Resources Evaluation (NRE) report in accordance with FWC’s 
authorities under Chapter 379, Florida Statutes, and Chapter 68A-27, Florida 
Administrative Code.   
 
The Town of Bay Harbor Islands conducted a Project Development and Environment 
(PD&E) Study in cooperation with the Florida Department of Transportation (FDOT) 
District 6 to evaluate potential bridge replacement alternatives of the existing Broad 
Causeway Bridge which connects the Town of Bay Harbor Islands with the City of North 
Miami, in Miami-Dade County.  The project was previously evaluated through the 
Efficient Transportation Decision Making screening process (No. 14520).  The limits of 
the project are from Broad Causeway Island to east of West Broadview Drive, 
approximately 0.97 miles in length.  The preferred alternative will address the structural 
and functional deficiencies of the existing bridge by replacing it with a new 65-foot high-
level fixed bridge on a southern alignment.  The new bridge includes a 4-lane divided 
roadway with two, 11-foot lanes in each direction separated by 4-foot inside shoulders 
and a 2-foot concrete barrier wall, 8-foot-wide outside shoulders, and a 14-foot shared 
use path along the north side of the new bridge.  The project also includes new access 
ramps to the service station on the causeway island, stormwater management facilities, 
and installation of new seawalls east and west of the existing bridge.  In-water work is 
anticipated with installation of the new bridge piers and demolition of the existing bridge.  
The new seawalls will be constructed landward of the existing seawalls which will be 
abandoned in place.  All seawall construction activities will be conducted from land.  
Demolition of the two existing bascule piers is anticipated to require the use of 
explosives.   
 
The NRE report was prepared as part of the PD&E study to document wetlands, surface 
waters, protected species, critical habitat, and essential fish habitat within the project's 
corridor; evaluate potential impacts associated with the proposed project; provide effect 
determinations for protected species; identify mitigation needs, and coordinate with 
federal and state regulatory and resource agencies.  FWC staff agrees with the effect 
determinations and supports the project implementation measures and commitments for 
protected species.  Further coordination could be required during future species-specific 
surveys and project permitting. 
 



Steven James 
Page 2 
May 13, 2024 

 
For specific technical questions regarding the content of this letter, please contact Kristee 
Booth at (850) 363-6298 or KristeeBooth@MyFWC.com.  All other inquiries may be 
directed to ConservationPlanningServices@MyFWC.com.  
 
Sincerely, 
 

 
 
Laura DiGruttolo 
Land Use Planning Supervisor 
Office of Conservation Planning Services  
 
ld/kb 
Broad Causeway Bridge NRE_58846_05092024 
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May 2, 2024 

 



 

 

 

Florida Department of Transportation 

RON DESANTIS 

GOVERNOR 
1000 NW 111th Avenue 

Miami, Florida 33172-5800 

JARED W. PERDUE, P.E. 

SECRETARY 
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April 30, 2024 

 

Mr. John Wrublik 

U.S. Fish and Wildlife Service 

South Florida Ecological Services Office 

1339 20th Street 

Vero Beach, FL 32256-7517 

 

Subject:  ESA Section 7 Coordination 

   Project Name: Town of Bay Harbor Islands Broad Causeway Bridge Replacement  

Limits: Broad Causeway Bridge from Broad Causeway Island to East of West Broadview 

Drive 

   Financial Management No.: 452428-1-21-01 

   Federal Aid No.: Not Assigned 

   County: Miami-Dade 

 

 

Dear Mr. Wrublik, 

 

The Town of Bay Harbor Islands (Town) conducted a Project Development and Environment (PD&E) 

Study in cooperation with the Florida Department of Transportation (FDOT), District Six, to evaluate 

potential bridge replacement alternatives of the existing Broad Causeway Bridge which connects the Town 

of Bay Harbor Islands with the City of North Miami, in Miami Dade County, Florida. As part of the study, 

a Natural Resources Evaluation (NRE), including a Protected Species and Habitat Evaluation was 

completed to determine potential impacts to federal and state listed species as a result of the proposed bridge 

replacement project. The Protected Species and Habitat Evaluation was conducted in accordance with 

Section 7 of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq), and the 

FDOT PD&E Manual. The following summarizes the project and federally listed species evaluation and 

effect determinations. This letter, and the attached NRE, are being transmitted to US Fish and Wildlife 

Service (USFWS) for review and concurrence in support of the PD&E Study.  

  

The Preferred Alternative will address the structural and functional deficiencies of the existing Broad 

Causeway Bridge by replacing the existing bridge with a new 65-foot High-Level Fixed Bridge on a 

southern alignment. The new bridge includes a 4-lane divided roadway with two, 11-foot lanes in each 

direction separated by 4-foot inside shoulders and a 2-foot concrete barrier wall. The outside shoulders are 

8 feet wide, adjacent to concrete barrier walls. A 14-foot shared use path along the north side of the new 

bridge accommodates pedestrians and bicycles with a 1.5-foot barrier wall to safely separate travel lanes 

and the path. In addition to the bridge replacement, the proposed project also includes new access ramps to 

the service station on the causeway island, a mid-block pedestrian crosswalk on Kane Concourse, signing, 

stormwater management facilities, and installation of new seawalls east and west of the existing bridge. In-

water construction work is anticipated in association with the installation of the new bridge piers and 

demolition of the existing bridge. The new seawalls will be constructed landward of (behind) the existing 
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seawalls on the east and west sides of the bridge, and the existing seawalls will be abandoned in place. All 

seawall construction activities will be conducted from land. The existing 27 bridge piers will have the piles 

cut off at the mudline with the portions below the mudline abandoned in place. Demolition of the two 

existing bascule piers is anticipated to require the use of explosives/blasting. 

 

It is anticipated that the new bridge pilings/piers will be installed via impact hammer. The pile caps for the 

new bridge piers will be installed at the mean high water line without the need for dredging or changes to 

the mudline. The construction barge details (e.g., draw depths and weight/displacement) have not yet been 

determined. Thus, it is unclear whether the water depths within the project area will allow for barge 

movement during the new bridge pier/fender installation, and it is not yet known whether dredging will be 

required to allow for barge maneuvering during construction.  

  

To identify and characterize the benthic habitats and biological resources to support the PD&E study, 

benthic surveys were conducted in August 2022 (Preliminary Benthic Survey) and July-August 2023 

(Quantitative Benthic Survey). In addition, a June 2023 pedestrian field survey found occasional mangrove 

propagules and saplings (no mature trees) within the riprap along the causeway island. These mangroves 

are not considered essential fish habitat since they are very small and do not provide canopy or any 

substantial root structure that would provide any significant habitat for managed species. Five distinct 

benthic community types were identified within the survey area: Community 1 (Macroalgal Beds); 

Community 2 (Seagrass); Community 3 (Live Bottom); Community 4 (Coral Habitat Adjacent to the 

Seawalls); and Community 5 (Existing Seawalls and Bridge Piers). Each of these community types is 

described in the NRE and anticipated impacts to each community type are discussed below. 

 

The following federal listed species were identified as having the potential to occur within the project study 

area – Florida bonneted bat (Eumops floridanus), West Indian manatee (Trichechus manatus), piping plover 

(Charadrius melodus), wood stork (Mycteria americana), American crocodile (Crocodylus acutus), and 

eastern indigo snake (Drymarchon corais couperi). Additionally, the tricolored bat (Perimyotis subflavus) 

and monarch butterfly (Danaus plexippus) were assessed as part of this project. The USFWS Information 

for Planning and Consultation (IPaC) and/or Florida Natural Areas Inventory (FNAI) Biodiversity Matrix 

Query reports identified 16 federally listed plant species with the potential to occur within the project study 

area: beach jacquemontia (Jacquemontia reclinata), Blodgett’s silverbush (Argythamnia blodgettii), Cape 

Sable thoroughwort (Chromolaena frustrata), Carter’s mustard (Warea carteri), Carter’s small-flowered 

flax (Linum carteri carteri), crenulate lead-plant (Amorpha crenulata), deltoid spurge (Chamaesyce 

deltoidea ssp. deltoidea), Everglades bully (Sideroxylon reclinatum ssp. austrofloridense), Florida brickell-

bush (Brickellia mosieri), Florida pineland crabgrass (Digitaria pauciflora), Florida prairie-clover (Dalea 

carthagenensis floridana), Florida semaphore cactus (Consolea corallicola), pineland sandmat 

(Chamaesyce deltoidei pinetorum), sand flax (Linum arenicola), Small’s milkpea (Galactia smallii), tiny 

polygala (Polygala smallii), and Florida filmy fern (Trichomanes punctatus ssp. floridanum).  

   

The project is within the USFWS designated Consultation Areas for the West Indian manatee, piping 

plover, American crocodile, and Florida bonneted bat. The project area also occurs within the Core 

Foraging Area of one previously documented wood stork colony. The project study area is located within 

the designated critical habitat (CH) for the West Indian manatee. 

 

The effect determination for each of the federally listed species is discussed below and shown in Table 1. 
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Mammals 

 

Florida bonneted bat (FBB) - Because the project study area is located within the limits of the USFWS-

designated 2019 FBB Consultation Area and within the South Florida Urban Bat Area, a FBB survey was 

conducted in 2023 which included a combination of acoustic and visual surveys (potential roost search). 

Based on the lack of FBB calls during the acoustic survey, the lack of potential roost trees, and the poor 

suitability of roosting habitat within the project study area, an effect determination of no effect has been 

made for the FBB.  

 

West Indian manatee - The project study area is located within the designated critical habitat for the 

manatee and foraging habitat (seagrass) is located within the project study area. Manatees are known to 

travel through the project study area; however, no manatees were observed during any of the field surveys. 

The construction methodologies for demolition of the existing bridge structures have not yet been 

determined; however, demolition via the use of explosives/blasting will be required for the removal of the 

two bascule piers. Because the proposed project will: 1) implement the Standard Manatee Conditions for 

In-water Work, the National Marine Fisheries Service (NMFS) Protected Species Construction Conditions 

and the NMFS Vessel Strike Avoidance Measures during in-water construction activities (Appendix G of 

the NRE); 2) implement best management practices (BMPs) during construction to avoid or minimize 

unnecessary impacts to seagrasses; 3) mitigate for unavoidable impacts to seagrasses; 4) adhere to the 

agency-approved Final Blasting Plan and Imperiled Species and Marine Mammal Watch Plan to minimize 

impacts from the use of blasting/explosives (blasting plan will adhere to the USFWS’s May 2005 

Guidelines for the Protection of Marine Mammals and Sea Turtles During the Use of Explosives in the 

Waters of the State of Florida - Appendix G of the NRE); and 5) install manatee exclusion devices on any 

drainage culverts (between eight inches and eight feet in diameter) associated with the proposed project, 

the project determination of effect for the manatee is may affect, not likely to adversely affect. Furthermore, 

the proposed project will not result in the destruction or adverse modification of manatee critical habitat. 

 

Birds 

 

Piping plover - No piping plovers were observed within the project study area during any of the field 

surveys. Because the project study area does not contain suitable nesting or foraging habitat for this species, 

the project determination of effect for the piping plover is no effect. 

 

Wood stork – The only potential wood stork suitable foraging habitat (SFH) within the project study area 

consists of two other surface waters (OSW 2 and OSW 7) that are stormwater features comprised almost 

entirely of mowed and maintained St. Augustine grass that may hold ponded water year-round. Permanent 

direct impacts to OSW 2 and OSW 7 are anticipated in association with construction of the proposed 

stormwater management ponds (a total impact of 0.236 ac). The project study area also lacks potential 

perching or roosting trees. No wood storks were observed during any of the field surveys. According to the 

Effect Determination Key for the Wood Stork in South Florida (May 2010), the project determination of 

effect for the wood stork is may affect, not likely to adversely affect based on the following pathway: 

A→B→not likely to adversely affect (NLAA). 

 

Reptiles 

 

American crocodile - The project study area does not contain foraging habitat and includes limited 

basking/nesting habitat due to dense riprap and concrete rubble used to stabilize shorelines. Apart from the 

possibility of individual crocodiles traveling through the project study area, it is highly unlikely that this 

species would inhabit the project study area. No American crocodiles were observed during any of the field 
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surveys. While there is a possibility that they could migrate through the proposed project area during 

construction, the urbanized areas in and around the project study area do not offer suitable foraging, 

basking, or nesting habitats for this species. Therefore, the project determination of effect for the American 

crocodile is no effect. 

 

Eastern indigo snake – No eastern indigo snakes were observed during the field surveys. Additionally, no 

gopher tortoise burrows or other suitable eastern indigo snake refugia were observed during any of the field 

surveys. Using the USFWS Eastern Indigo Snake Programmatic Effect Determination Key (January 25, 

2010 and revised July 2017), the project determination of effect for the Eastern indigo snake is may affect, 

not likely to adversely affect based on the following pathway: A→B→C→D→may affect, not likely to 

adversely affect. To increase protection of this species during construction, the Town will adhere to the 

most current version of the Standard Protection Measures for The Eastern Indigo Snake (Appendix G of 

the NRE). 

 

Plants 

 

The USFWS IPaC and/or FNAI Biodiversity Matrix Query reports identified 16 federally listed plant 

species with the potential to occur within the project study area (see above and Table 1). None of these 

federally listed plant species have the potential to occur within the project study area or vicinity based on 

lack of suitable habitat within the project study area and/or habitat ranges that are well outside of the project 

area. No federally listed plants were observed during the June 2023 pedestrian field survey. Therefore, the 

project determination of effect for the federally protected plant species listed in Table 1 is no effect. 

 

Other Species 

 

Tricolored bat - A FBB survey was conducted in 2023 which included a combination of acoustic and 

visual surveys (potential roost search). No tricolored bat calls were documented during the acoustic survey. 

Furthermore, the project study area lacks potential roost trees, and contains poor suitability of roosting 

habitat. Based on the lack of FBB calls during the acoustic survey, the lack of potential roost trees, and the 

poor suitability of roosting habitat within the project study area, the probability of occurrence is low. 

 

Monarch butterfly - The project study area does not contain suitable habitat for the monarch butterfly. No 

milkweed or suitable flowering vegetation was observed within the project study area during the pedestrian 

field survey. Apart from the possibility of individual monarchs traveling through the project study area, it 

is highly unlikely that this species would inhabit the project study area. No monarch butterflies were 

observed during any of the field surveys. While there is a possibility that they could migrate through the 

proposed project area during construction, the urbanized areas in and around the project study area do not 

offer habitat for this species, and the probability of occurrence is low. 

 

Table 1: Federally Listed Species Potentially Occurring within the Project Study Area and their 

associated Effect Determinations 

Species Name 

Listing 

Status1 

Occurrence 

Potential Effect Determination2 

MAMMALS 

Florida bonneted bat FE Low3 No effect 

Tricolored bat P(E) Low3 N/A 

West Indian manatee FT High (CH)4 May affect, not likely to adversely affect 

BIRDS 
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Species Name 

Listing 

Status1 

Occurrence 

Potential Effect Determination2 

Piping plover FT Low No effect 

Wood stork FT Low May affect, not likely to adversely affect 

INSECTS 

Monarch butterfly C Low N/A 

REPTILES 

American crocodile FT Low No effect 

Eastern indigo snake FT Low May affect, not likely to adversely affect 

PLANTS 

Beach jacquemontia FE None No effect 

Blodgett's silverbush FT None No effect 

Cape Sable thoroughwort FE None No effect 

Carter’s mustard FE None No effect 

Carter’s small-flowered flax FE None No effect 

Crenulate lead-plant FE None No effect 

Deltoid spurge FE None No effect 

Everglades bully FT None No effect 

Florida Brickell-bush FE None No effect 

Florida pineland crabgrass FT None No effect 

Florida prairie-clover FE None No effect 

Florida semaphore cactus FE None No effect 

Pineland sandmat FT None No effect 

Sand flax FE None No effect 

Small's milkpea FE None No effect 

Tiny polygala FE None No effect 

Florida filmy fern FE None No effect 
1FE = Federally Endangered, FT = Federally Threatened, P(E) = Proposed for Listing as Federally Endangered, C = 

Candidate for Federal Listing  
2N/A = Not Applicable 

3Based on findings of the October 2023 Florida Bonneted Bat Survey (see Section 4.5 and Appendix F of the NRE 

for details). 
4(CH) – the project study area is located within designated CH for the manatee 

 

The following commitments are proposed by the Town to avoid and minimize impacts to protected species: 

1. If the listing status of the tricolored bat is elevated by USFWS to Threatened or Endangered and 

the Preferred Alternative is located within the consultation area during the design and permitting 

phase of the proposed project, the Town commits to reinitiating consultation with the USFWS to 

determine the appropriate survey methodology and to address USFWS regulations regarding the 

protection of the tricolored bat. 

 

2. The USFWS and Florida Fish and Wildlife Conservation Commission (FWC) Standard Manatee 

Construction Conditions for In-Water Work will be utilized during construction. 
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3. To reduce the risk of entrapment and drowning of manatees, manatee exclusion devices (such as 

grating) shall be installed and maintained over any existing or proposed pipes or culverts greater 

than eight inches that are submerged or partially submerged and reasonably accessible to manatees. 

If horizontal or vertical bars are used, no more than 8‐inch gaps on center shall be allowed. Grates 

shall be in place at the accessible end(s) during all phases of the construction process and as a final 

design element to restrict manatee access. 

 

4. If the listing status of the monarch butterfly is elevated by USFWS to Threatened or Endangered 

and if the project area is located within the consultation area, during the construction phase of the 

proposed project, the Town commits to reinitiating consultation with the USFWS to determine the 

appropriate survey methodology and to address USFWS regulations regarding the protection of the 

monarch butterfly. 

 

5. The most recent version of the USFWS Standard Protection Measures for the Eastern Indigo Snake 

will be utilized during construction. 

 

6. The NMFS Protected Species Construction Conditions, NOAA Fisheries Southeast Regional Office 

will be utilized during construction. 

 

7. The NMFS Vessel Strike Avoidance Measures, NOAA Fisheries Southeast Regional Office will be 

utilized during construction. 

 

8. A seagrass survey will be conducted during the peak seagrass growing season (i.e., June 1-

September 30) in the design phase. The seagrass survey protocol will be coordinated with NMFS 

prior to completion. If it is determined that there will be unavoidable impacts to seagrasses from 

the project, coordination with NMFS and USFWS will take place to determine appropriate 

avoidance and minimization measures to apply during construction. 

 

9. The Town will provide mitigation for unavoidable impacts to seagrasses. A Seagrass Mitigation 

Plan will be developed to offset unavoidable impacts to seagrass from the proposed project. The 

Seagrass Mitigation Plan will be reviewed and approved by the NMFS, USFWS, US Army Corps 

of Engineers (USACE), South Florida Water Management District (SFWMD), and Miami-Dade 
County Department of Regulatory and Economic Resources Division of Environmental Resource 

Management (DERM) during the permitting process. 

 

10. To identify areas that should be avoided by barges and work boats for construction and staging, 

prior to construction commencement, the Town will delineate and mark with visible buoys 

seagrasses located adjacent to (outside of) the impact areas within the vicinity of the project 

corridor. The seagrass marking requirement will be coordinated with the NMFS and USFWS 

during the permitting process. 

 

11. All in-water construction activities will be limited to daylight hours. 

 

12. Measures to minimize potential underwater noise impacts from pile driving and in-water 

construction will be determined during design and implemented during construction. Noise 

abatement measures for the project will be coordinated with, and approved by, the NMFS and the 

USFWS during the design and permitting process. 
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13. A Conceptual Blasting Plan to provide general blasting information for the project, including 

proposed measures to minimize and mitigate potential effects on species, will be developed during 

the design process and reviewed/approved by the USFWS, NMFS, US Coast Guard (USCG), 

USACE, and FWC. Prior to construction, the Town and their contractor will submit a Final 

Blasting Plan containing details of the blasting means and methods, including the blasting design, 

an impact assessment, a mitigation plan, and an Imperiled Species and Marine Mammal Watch 

Plan which will be reviewed and approved by the USFWS, NMFS, USCG, USACE, and FWC. 

The blasting plan will be required to adhere to the USFWS’s May 2005 Guidelines for the 

Protection of Marine Mammals and Sea Turtles During the Use of Explosives in the Waters of the 

State of Florida. 

 

14. The Town commits to reinitiating consultation during design and permitting with NMFS and 

USFWS for boulder star coral and manatee CH and will provide the information necessary to 

determine the type, degree, and extent of impacts to listed species [and/or CH] potentially adversely 

impacted by the proposed project. The Town will develop mitigation measures in consultation with 

the NMFS and USFWS to offset unavoidable impacts. Completion of consultation and 

documentation of the project’s compliance with the avoidance, minimization and mitigation 

requirements for the impacted resources will be provided by the Town in a subsequent project 

reevaluation prior to advancing to construction. 

 

We ask that USFWS review the attached NRE for this project and provide concurrence to support the PD&E 

Study. Thank you for your continued cooperation on various FDOT projects. If you have any questions or 

require additional information, please contact Steven James at Steven.James@dot.state.fl.us or by phone at 

(305) 470-5221. 

 

 

Sincerely, 

 

 

 

 

Steven Craig James 

District Environmental Manager, FDOT District 6 

 

cc:  Rob McMullen, Environmental Scientist III / District Noise Specialist, FDOT District 6 

 Megan Moore, Environmental Specialist III, FDOT District 6 

Rodney Carrero-Santana, Town Engineer, Town of Bay Harbor Islands 

David Konz, Senior Technical Manager, AtkinsRéalis 

 

Attachments: Natural Resources Evaluation 
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January 17, 2024 

Broad Causeway in Miami-Dade County, Florida – Revetment Existing Conditions 

AtkinsRéalis was tasked with evaluating the existing conditions of a stone revetment located along a portion of Broad 

Causeway in Miami-Dade County, Florida. The area of interest included the portion of Broad Causeway that crosses 

Biscayne Bay, connecting the Bay Harbor Islands to the Keystone Islands. The existing revetment runs parallel to Broad 

Causeway and provides protection from wave action and erosion from Biscayne Bay. The following summarizes the 

revetment existing conditions, including field observations and an evaluation of the existing stone size. 

Field Observations: 

AtkinsRéalis performed a site visit on December 1, 2023 to document the existing conditions of the north and south 

revetments located along the Broad Causeway Bridge, as seen in Figure 1. Based on the site evaluation, the existing 

revetment appears to be composed of limestone ranging from one (1) to four (4) feet in diameter, as seen in Figure 2. The 

northern and southern ends of the revetments tie into an existing seawall, as shown in Figure 3. There appeared to be 

some stone displacement due to wave action, resulting in larger stone sizes being located along the revetment crest and 

smaller stones toward the structure toe. 

The revetment slopes varied and appeared to be steeper on both ends (where it tied into the existing seawalls), compared 

to the remainder of the structure. The average width of each revetment was measured to be approximately 17 feet. The 

shortest distance from the landward edge of the revetment to the nearest structure was approximately seven (7) feet on 

the south revetment (measured to roadway railing) and approximately 30 feet on the north revetment (measured to 

roadway). Four (4) 18-inch reinforced concrete pipes (RCP) were located along the revetments as presented in Figure 4, 

with half of them damaged. Some areas of the revetment also showed evidence of erosion and scarping near the structure 

crest, as seen in Figures 5 and 6. Despite evidence of some stone displacement and erosion, the existing revetments 

appear to be in stable condition. 
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Figure 1: North (left) and south (right) existing revetments facing east.  

     
Figure 2: Samples of the revetment limestone with size ranging from 1 to 4 feet in diameter. 
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Figure 3: South revetment at north (left) and south (right) tie-in to existing seawall. The north revetment has the same 

configuration. 

      
Figure 4: Discharge outfalls located along both existing revetments. There are two discharge outfall structures on each 

existing revetment.  
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Figure 5: Erosion observed at both the north (left) and south (right) revetments, close to the discharge outfalls.  

       
Figure 6: Erosion observed at both the north (left) and south (right) revetments, close to the discharge outfalls.  
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Evaluation of Existing Stone Size: 

AtkinsRéalis performed a stone sizing analysis to determine the minimum armor stone size required for various return 

period events. Four (4) design scenarios were evaluated, including the 10-year, 20-year, 50-year, and 100-year return 

period events. The stillwater level, wave height, and wave period associated with each design scenario was determined 

based on the U.S. Army Corps of Engineers (USACE) Coastal Hazards System (V2.0), South Atlantic Coastal Study, 

which included analysis for Biscayne Bay, as summarized in Table 1 and Table 2. 

Table 1 – North revetment return period parameters. 

Design Scenario Wave Height, feet Wave Period, seconds 
Stillwater Elevation, 

feet NAVD88 

10-year Return Period 2.31 2.84 4.18 

20-year Return Period 2.79 2.97 4.88 

50-year Return Period 3.29 3.07 5.65 

100-year Return Period 3.59 3.13 6.17 

 

Table 2 – South revetment return period parameters. 

Design Scenario Wave Height, feet Wave Period, seconds 
Stillwater Elevation, 

feet NAVD88 

10-year Return Period 2.51 3.01 4.17 

20-year Return Period 3.02 3.15 4.89 

50-year Return Period 3.55 3.28 5.67 

100-year Return Period 3.87 3.35 6.20 

 

The stone specific weight was assumed to be 145 pounds per cubic foot (pcf), which is a conservative estimate for the unit 

weight of limestone. Although the structure crest elevations, toe elevations, and structure slopes varied across the 

shoreline, these parameters were estimated based on aerial imagery and the 2019 topographic and bathymetric survey 

data available through the National Oceanic and Atmospheric Administration (NOAA) National Geodetic Survey (NGS). 

The north revetment was estimated to have a crest elevation of +2.0 feet referenced to the North American Vertical Datum 

of 1988 (NAVD88) and a toe elevation of -4.0 feet NAVD88. The south revetment was estimated to have a crest elevation 

of +3.0 feet NAVD88 and a toe elevation of -3.0 feet NAVD88. Both the north and south revetments were conservatively 

assumed to have a structure slope of 3H:1V. Based on the design wave parameters and estimated structure parameters, 

Table 3 and Table 4 summarize the minimum median armor stone weight and diameter required for each design scenario. 
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Table 3 – Stone sizing analysis results for the north revetment. 

Design Scenario 
Minimum Stone Median 

Weight (W50), pounds 

Minimum Stone Median 

Diameter (D50), feet 

10-year Return Period 153 1.02 

20-year Return Period 259 1.21 

50-year Return Period 425 1.43 

100-year Return Period 552 1.56 

 

Table 4 – Stone sizing analysis results for the south revetment. 

Design Scenario 
Minimum Stone Median 

Weight (W50), pounds 

Minimum Stone Median 

Diameter (D50), feet 

10-year Return Period 202 1.12 

20-year Return Period 329 1.31 

50-year Return Period 534 1.54 

100-year Return Period 691 1.68 

 

 

Overall, based on the above parameter estimates, the existing north and south revetments appear to have a sufficient 

median armor stone diameter for the 10-year, 20-year, 50-year, and 100-year return period events. However, if future 

revetment improvements intend to change the structure crest elevation, toe elevation, or slope, it is recommended that the 

stone size be re-evaluated. 
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