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Delaware Department of Transportation (DelDOT) for the 
Coastal Green Infrastructure Techniques for the 
Protection of SR 1.  

Today’s talk focuses on two elements of the project:

• Phase II - Vulnerability Assessment and Opportunity 
Identification

• Phase VI - Demonstration Project
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Project Sponsor: 
• DelDOT Project: DelDOT Agreement 1707, Task 23, 

December 20, 2016
• P.O.C. - LaTonya Gilliam, P.E., Group Engineer, 

Environmental Stewardship
• P.O.C. - Erika A. Furlong, Environmental Planner, 

Environmental Studies
Project Funding: 
• Delaware Department of Natural Resources and 

Environmental Control (DNREC) Strategic Opportunity 
Fund for Adaptation (SOFA); and

• Federal Highway Administration (FHWA) Green 
Infrastructure Techniques for Coastal Highway 
Resilience research project grant.
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Early Project Coordination – Coastal Corridor Technical Committee
• DelDOT

• LaTonya Gilliam P.E. - Environmental Stewardship
• Erika Furlong - Environmental Studies

• DNREC
• Mark Biddle –Watershed Assessment & Management Section
• Jesse Hayden, P.E. - Shoreline and Waterway Management Section

• CIB
• Marianne Walch, Ph.D. 
• Emily Seldomridge, Ph.D. (now w/ DelDOT)

• Sovereign Consulting Inc. - Douglas Janiec
• RK&K – Larry Trout, Jr., P.E.
• Storm and Stream Solutions, LLC - Seth Brown, P.E.
• US EPA - Region III - Ralph Spagnola
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Bayside flooding of SR 1 

(photograph source: DelDOT)

Strong Winter Storms  
(Nor’Easters)
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Seaside Dune Access Breach at SR 1 
during offshore Hurricane Jose, 2017 

Indian River Inlet  after 
Hurricane Sandy

(photograph source: DNREC & DelDOT)



Page 7

Phase II - Vulnerability Assessment Purpose & Goals

• Identifying vulnerability or resilience to significant and 
severe flooding conditions;

• Prioritize roadways stretches relative to greatest 
vulnerability; and

• Provide assessment methods that can be applied to 
other coastal roadways.
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Gather and Review Available Information: 
• For General Local Information:

o Local Historic Aerial Photography;
o LiDAR Data; 
o Interviews/discussions with DelDOT, DNREC, and municipality representatives;
o As-built drawings of roadway; and
o Readily available stormwater infrastructure plans;

• For Sea Level Rise Information:
o NOAA Sea Level Rise Viewer; and
o State of Delaware SLR Tool;

• For Flooding Information:
o Delaware Flood Risk Adaptation Map (FRAM) online mapper (1%-annual-chance flood 

event with the addition of 3 feet of SLR); 
o NOAA Coastal Flood Exposure Mapper (includes mapping information on a coastal 

flood hazard composite, shallow coastal flooding, FEMA flood zones, storm surge, and 
SLR; and

o Flood Insurance Study, Sussex County, Delaware (coastal flooding information, cross 
section data, and modeling data).
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Within each 
reach limit, 
starting still 
water 
elevations from 
the closest 
transect from 
the SC FEMA-
FIS was used in 
the modeling.

15 Bayside (BS)
8 Ocean Side (OS)
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The Vulnerability Assessment Modeled the:

10-percent Annual Chance Event;
2-percent Annual Chance Event;
1-percent Annual Chance Event; and

And Evaluated Vulnerability Relative to:

Flooding;
Wave Energy; and
Natural Buffer Protection & Resilience. 
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Inputs:
• Project Name
• Reach Segment Name
• Transect Coordinates 

(Start/Finish)
• Flood Source Name
• n-Year Event
• Initial Stillwater Elevation for n-

year event (from FEMA-FIS)
• Longest Fetch Length
• Fetch Factor
• Average Elevation of Elongated 

Barrier 
• Fringe Marsh Platform Elevation
• Fringe Marsh Width
• Interior Marsh Platform Elevation
• Interior Marsh Width
• Dune Top Elevation
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Top of Dune Elevation (i.e., low point of SR 1 SB lane within in reach section)
n-Year Flood Elevation
Final Transmitted Wave Height
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HT

SS

H1
Still Water Elevation

HT: Storm High Tide
SS: Storm Surge
H1: Initial Wave Height Prior to Contacting a 
Feature or Limiting Substrate

S: Stillwater Level
WC: Wave Crest Elevation
F: Freeboard (WC-h)

Maximum Wave Crest Elevation

Storm Tide  Elevation

Substrate

Feature
(breakwater, 

sand bar, 
marsh, reef, etc.)

F

h

H2

h:  Feature Height
H2: Dampened (by Feature) 
Wave Height

S

WC

With the exception to certain types of dikes and berms, features can affect only the 
energy component of the water column of a wave, not the bathtub condition.

WC/F = ER
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10-percent Annual Event: Wm
10 = 1881 x ER-4.197, r2 = 0.9252

2-percent Annual Event: Wm
2 = 2588.9 x ER-3.755, r2 = 0.9428

1-percent Annual Event: Wm
1 = 2909.9 x ER-3.685, r2 = 0.9522 

Also developed a method to estimate ideal marsh widths 50 
years from now based on marsh loss/gain trends.

Wm
n-Percent Event: Minimum Est. Width to Damp Wave Height to 0.2 ft. 
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FEMA’s Limit of 
Moderate Wave Action 
(LiMWA).

LiMWA: The landward 
limit where a wave no 
less than 1.5 feet high 
can reach during a 1-
percent Annual Event.
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Vulnerability Summary - Bayside



Read Avenue Hybrid Retrofit:
Enhancement of Stormwater Drain 

Outfall and Living Shoreline



Monigle Park was constructed 
in 2008 to protect shoreline 
from erosion.  



Project Background
• Site located at west end of Read Avenue in 

Monigle Park
• Awarded Delaware Water Infrastructure Advisory 

Council (DWIC) Community Water Quality 
Improvement Grant

• Goals of project include:
– stabilize shoreline
– reducing flooding
– improving water quality



CWQI Grants = $75,000
Dewey Beach Match = $35,000
DelDOT Match = $60,000
Center for Inland Bays In-kind = $3,209

Total = $173,209

Funding Summary















Thank You
For More Information Contact

Douglas Janiec
Natural Resource Program Manager

Sovereign Consulting, Inc.
973-433-6480

djaniec@sovcon.com 

Larry Trout, Jr., PE
Senior Manager, Water Resources

RK&K
302-468-4879

ltrout@rkk.com
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