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Tottenville Shoreline Protection Project 

Project 
Background

• Reduce Wave Action

• Reduce Coastal Erosion

• Enhance Ecosystems

• Enhance Shoreline Access



Tottenville Shoreline Protection Project 

Project 
Background
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Scope of Work

Establish Scope 
of Work

Data Collection

GIS from City DEP

Survey of Missing Data

Sensor Data Collection

Baseline Model 
Development

ICPR Model Calibration

Evaluate Existing 
System Hydrology

Evaluate Proposed 
System Hydrology

Design 
Recommendations



Scope of 
Work

Physical Processes

• Rainfall
• Storm Sewer System
• Pipe Obstructions

• Tailwater
• Coastal Forcing
• Seepage/Infiltration



ICPR4 – Interconnected Channel and Pond Routing Model Software

ESRI Arc Hydro Tools

Rainfall runoff – Curve Number method, NRCS TR-55 

Storm System Hydraulics – nodal network

Coastal Forcing – Tailwater conditions for tide range from Sandy Hook 
Station and SLR (30”). 

Seepage/Infiltration Processes

Methodology
Methodology



• Design Storm: 5-year, 1-hour duration (1.7”)
• Existing Conditions surface terrain
• Hydrologic conditions for all cover types: “Good Condition”
• Storm System Hydraulics with ICPR4 
• Groundwater seepage through the proposed TSPP structure
• Worst-case scenario (High Tide meets peak runoff discharge)
• Multiple Scenarios:

• 30” Sea level rise for all scenarios
• With and without Storm Surge

◦ 10 year storm surge (no overtopping)
◦ 100 year storm surge (overtopping)

• With and without tide gates at existing DEP outfalls
• With and without obstructed storm sewers

Modeling Assumptions
Methodology



Record Drawings and GIS Data of Storm 
system in Richmond (Staten Island) Datum.

Surface DEM, survey and tidal data in 
NAVD88 datum.

Richmond to NAVD88 Conversion rate:

Richmond + 2.092 ft = NAVD88

Data - Vertical Datums
Methodology



ICPR map layers

Existing Conditions Surface DEM 

~ 60 to 95 ft

~ 40 to 60 ft

~ 25 to 40 ft

~ 10 to 25 ft

~   0 to 10 ft

Approx. Elevations

Methodology



ICPR map layers

• Land use maps – impervious data set to correlate with 
map layer

• NRCS soil data – CN data set assigned by soil / land 
use combinations

Methodology



ArcHydro tools used to 
delineate basins initially

Approximately 100 basins 

Methodology

Basin Delineation - Initial



432 Basins
526 ac.

Average: 1.2 ac.
Largest: 16.4 ac.
Smallest 0.1 ac.

Basin Delineation - Refined
Methodology



Catch Basins

• Standard Grate for Drop 
Structures

Highest tide synced with peak of stormwater runoff flows, 1 
hour after start of simulation.

Rainfall Verified with Field Observations, Google Maps and/or Bing Maps Surface viewer

Non-standard Grates include open 
throat inlets

Methodology



Surface Terrain with Nodal NetworkExisting 
Conditions 
Model



Aerial with Storm Sewer SystemExisting 
Conditions 
Model



Existing Conditions

• 432 Basins
• 753 nodes 
• 1431 links

Existing 
Conditions 
Model



Existing Conditions Model Input
Model 

Methodology

- DEM
- NRCS Soils
- Land Use Maps
- NYC DEP sewer 

asset GDB
- As-Built Plans
- Basin Delineation
- Survey Data
- Tailwater scenarios



Existing Conditions - Calibration

• Calibration

• Flow Meters
• Rainfall Gauges 
• Tailwater 
• Adjustments to 

model parameters

Model 
Methodology



Existing Conditions - Calibration

• Calibration

• Flow Meters
• Rainfall Gauges 
• Tailwater
• Adjustments to 

model parameters

Model 
Methodology



Existing Conditions – Calibration ResultsModel 
Methodology



Proposed Conditions
Model 

Methodology



Model 
Methodology Shoreline Protection

Proposed Conditions



Proposed Conditions
Model 

Methodology

Shoreline Protection



Proposed Conditions
Model 

Methodology

Shoreline Protection



Proposed Conditions
Model 

Methodology Shoreline Protection



Existing Conditions Flow path
Model 

Methodology



Proposed ConditionsProposed 
Conditions 
Model



Simulations / ComparisonsAnalysis
 

Table of Hydrologic Scenarios 
Case Storm 

Sewer 
Shoreline 
Protection 

Tide 
Gates 

High Tide 
tailwater 

peak = 6.26 ft 

10yr Storm 
Surge peak 

=10.6 ft 

100yr Storm 
Surge peak 

= 15.4 ft 
1 Existing Existing 

Temp 
Berm 

No Yes No No 
2 No Yes No 
3 No No Yes 
4 Yes Yes No No 
5 No Yes No 
6 No No Yes 
7 Proposed 

Berm 
No Yes No No 

8 No Yes No 
9 No No Yes 
10 Yes Yes No No 
11 No Yes No 
12 No No Yes 
13 Maintained/ 

Improved 
Existing 
Temp 
Berm 

No Yes No No 
14 No Yes No 
15 No No Yes 
16 Yes Yes No No 
17 No Yes No 
18 No No Yes 
19 Proposed 

Berm 
No Yes No No 

20 No Yes No 
21 No No Yes 
22 Yes Yes No No 
23 No Yes No 
24 No No Yes 

 
Existing Storm Sewer System 

Existing Shoreline Conditions vs. Proposed Shoreline Improvements 
High Tide   6.26 ft  Case01 v. Case07 
10 Year Storm Surge  10.6 ft  Case02 v. Case08 
100 Year Storm Surge  15.4 ft  Case03 v. Case09 

Existing Shoreline Conditions Tide Gate Analysis 
High Tide   6.26 ft  Case01 v. Case04 
10 Year Storm Surge  10.6 ft  Case02 v. Case05 
100 Year Storm Surge  15.4 ft  Case03 v. Case06 

Proposed Shoreline Conditions Tide Gate Analysis 
High Tide   6.26 ft  Case07 v. Case10 
10 Year Storm Surge  10.6 ft  Case08 v. Case11 
100 Year Storm Surge  15.4 ft  Case09 v. Case12 

Maintained/Improved Storm Sewer System 
Existing Shoreline Conditions vs. Proposed Shoreline Improvements 

High Tide   6.26 ft  Case13 v. Case19 
10 Year Storm Surge  10.6 ft  Case14 v. Case20 
100 Year Storm Surge  15.4 ft  Case15 v. Case21 

Existing Shoreline Conditions Tide Gate Analysis 
High Tide   6.26 ft  Case13 v. Case16 
10 Year Storm Surge  10.6 ft  Case14 v. Case17 
100 Year Storm Surge  15.4 ft  Case15 v. Case18 

Proposed Shoreline Conditions Tide Gate Analysis 
High Tide   6.26 ft  Case19 v. Case22 
10 Year Storm Surge  10.6 ft  Case20 v. Case23 
100 Year Storm Surge  15.4 ft  Case21 v. Case24 



Results & Recommendations

Stormwater Improvements
• Storage
• Shallow Swales
• Grate Inlets
• Pipes
• Tide Gate Valves

Results & 
Recommendations



Results & Recommendations

Results pending final reviews

60% Plan Submittal

Additional Work


