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Presentation Outline

 Phase 3 Drainage Outfalls
 Project Understanding/Goals

 Project Scope

 H&H Study

 Constraints/Alternatives

 Recommended Projects

 2019/2020 Internal Improvements



Project Location



Vicinity Map



• Identify the appropriate area where the back of the island should be sealed from the intrusion of tidal 
waters from backing into the system

• Design and permit drainage system outfall systems that will seal the tidal water out, while allowing 
stormwater to exit

• Be designed and sized appropriately to provide for future drainage improvements within the basins 
associated with each of the three outfalls

• Be designed to anticipate a reasonable expectation of sea level rise

• Be designed to anticipate a reasonable expectation of increase in impervious surfaces on the island

• Be designed to anticipate a high level of soil saturation before storms

• The design should be to a level that would have kept flood waters associated with Hurricane Joaquin from 
damaging houses  

Project Understanding – City’s Goals



Project Approach

 Design & Permitting
 Existing Data Collection and Analysis
 Survey and Wetlands/Critical Area Delineations
 Study, Alternatives Analysis, and Recommended Outfall Improvement
 Engineering Design and Plans Preparation
 Permitting
 Opinion of Probable Construction Cost
 Funding Assistance
 Project Phasing Plan
 Project Schedule Development
 Project Administration and Meetings

 Bidding & Construction 
 Bid Phase Services
 Construction Phase Services



 Design & Permitting
 Existing Data Collection and Analysis 
 Survey and Wetlands/Critical Area Delineations
 Study, Alternatives Analysis, and Recommended Outfall Improvement
 Engineering Design and Plans Preparation 
 Permitting
 Opinion of Probable Construction Cost (Partial)
 Funding Assistance
 Project Phasing Plan
 Project Schedule Development
 Project Administration and Meetings (Partial)

 Bidding & Construction 
 Bid Phase Services
 Construction Phase Services

Project Approach (Initial Phase)



Basin Map



Aerial Photography

Parcels and Roads 

 Topography 

Building Footprints / Impervious Areas

Soils 

Drainage System Inventory / Easements

Utilities (Water and Sewer)

 Tides (Normal / Extreme)

Rainfall (Normal / Extreme)

Data Collection



Topography Map



Topography Map



Drainage System Map



Closed Basins



30th Avenue Outfall – Critical Area



30th Avenue Outfall – Existing Conditions



30th Avenue 



Forest Trails Outfall – Critical Area



Forest Trails Outfall – Existing Conditions



Forest Trail



41st Avenue Outfall – Critical Area



41st Avenue Outfall – Existing Conditions



41st Avenue



Hydrologic & Hydraulic Analysis

NRCS (formerly SCS) Methods

 ICPR v4 H&H Model

3 Basins – 98 Sub-Basins

 Land Use/Soils ====> CN    [Runoff Volume]

 Topography/Land Cover/Drainage System  ====> Tc [Runoff Rate]

 25-yr Design Storm (8.0 in./24 hrs.)

Analyze for 2-, 10-, 25-, 50-, 100-, & 500- yr

Assumes U/S system has 25-yr flow capacity

Assumes closed basins will be tied in [Future Improvements]

MHHW tailwater (tide) condition



Hydrologic & Hydraulic Analysis



Hydrologic & Hydraulic Analysis

Design Flows
 30th Avenue: 100 cfs

 Forest Trail: 160 cfs

 41st Avenue: 100 cfs

 Existing Outfall / Capacity
 30th Avenue: 36 ” RCP and 24” RCP /30 cfs

 Forest Trail: 54” RCP / 60 cfs

 41st Avenue: 24” RCP / 8 cfs



Alternatives Analysis

Capacity Improvements (increase flow capacity)
 Channels/Pipes/Culverts/Bridges

 Pump Stations / Force mains

Detention (reduce flow rate)
 Ponds (wet or dry)

 Underground Detention 

Diversion (reduce flow rate)



Alternatives Analysis – Pump Stations

 Typical Pump Sta.
 75 cfs

 $1.7 M

 $25K/cfs

 IOP Phase 3 Outfalls
 3 Pump Sta.

 360 cfs

 $9M



Alternatives Analysis - Detention



Alternatives Analysis - Detention

Average - $2.9M/acre



Alternatives Analysis - Diversion



30th Avenue - Plan



30th Avenue - Plan



30th Avenue - Profile



Forest Trail - Plan



Forest Trail - Plan



Forest Trail- Profile



41st Avenue - Plan

 Alt 2a – Culvert/Struct. at Waterway Blvd., bulkhead channel walls

 Alt 2b – Culvert/Struct. at Waterway Blvd., stacked stone channel walls

 Alt 1 – Culvert/Struct. at Waterway Blvd., minimal channel grading

 Alt 3 – Culvert Waterway Blvd. to outfall., structure at outfall



41st Avenue - Plan



41st Avenue - Profile



Conceptual Cost Estimates

 41st Ave. Outfall
 Alt 1 – Culvert/Struct. at Waterway Blvd., minimal channel grading

 Alt 2a – Culvert/Struct. at Waterway Blvd., bulkhead channel walls

 Alt 2b – Culvert/Struct. at Waterway Blvd., stacked stone channel walls

 Alt 3 – Culvert Waterway Blvd. to outfall., structure at outfall



2019/2020 Internal Improvements



2019/2020 Internal Improvements


