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Who is Straughan Environmental?

e Women owned company of over 90 water resources engineers and
environmental conservation professionals

e 30+ year history of supporting environmental and restoration projects
throughout the Mid-Atlantic region

e QOffer a wide range of services to support flooding resiliency projects —

v' watershed, flooding, shoreline and v' NPDES/TMDL permit management and
geomorphic assessments compliance and crediting

v' stream and wetland restoration; outfall v' environmental permitting and delineations
stabilization involving wetlands/Waters of the US and

v' shoreline management forests

v' forest planting v' erosion and sediment control (ESC)

v' soil amendment v’ preparation of engineering plans, cost

v" hydrologic and hydraulic (H&H) modeling estimates, and specifications for

(1D/2D) construction.



Grant Funding Experience with Communities

|dentification and Preparation of Grant Funding and Management of Awarded Grants

e Delaware Water Infrastructure Advisory Council (DWIC) Surface Water Matching Planning Grant-Town of Dewey Beach

e Delaware Department of Natural Resources and Environmental Control (DNREC) Community Water Quality Improvement
Program (CWQIP) — Anchorage Canal, Town of Dewey, Eli Walls Tax Ditch

e DNREC Watershed Improvement Projects Implementation Initiative (WIPIl)-Stockley Center, Dewey Beach

e DNREC Strategic Opportunity Fund for Adaptation (SOFA)-SR 1

e National Fish and Wildlife Foundation (NFWF) National Coastal Resilience Fund, Chesapeake Bay Stewardship Fund (CBSF)

Grant-Dewey Beach, MID 249
e Federal Highway Administration (FHWA) Green Infrastructure Techniques for Coastal Highway Resilience Research Grant-SR 1


Presenter
Presentation Notes
Straughan staff has extensive experience with grants, including a number for the DE Inland Bays Communities for runoff reduction, flooding and water quality improvement.  We can support writing of grants for Dewey Beach for future implementation projects.  We have a Master Services Agreement with DE Center for Inland Bays that allows us to support communities like Fenwick Island with grant writing and other services. 
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Presenter
Presentation Notes
Delaware’s Inland Bays consist of three interconnected bodies of water in southeastern Sussex County:  Rehoboth Bay, Indian River Bay, and Little Assowman Bay.  The bays extend from Rehoboth Beach at the north end to Fenwick Island at the south end.  The Inland Bays are shallow, with an average depth of 3 to 8 feet.  Because they are shallow and, in many areas, poorly flushed by tidal movement, they are sensitive to environmental changes, including increases in pollutants.  Increases in impervious areas leads to increased runoff and contributes to pollutant load to the bays, especially Rehoboth Bay where the percent impervious is 13.7%. In addition to increased pollutant loads, the SR 1 Coastal Highway runs between the Inland Bays and the Atlantic Ocean.  The roadway and the Towns of Dewey Beach, South Bethany and Fenwick Island are located along a very thin strip of land in many areas, making these areas highly susceptible to both flooding and erosion from both sides.


Increased frequency of bayside flooding in
many areas in Town of Dewey Beach due to
extreme high tides, Nor’easters, and
hurricanes

CITY OF BALTIMORE PROJECT NO. 1367



Presenter
Presentation Notes
As a result of increased frequency of extreme high tides, Nor’easters and hurricanes, the bay side portion of the Town of Dewey Beach has experienced increased flooding.


Causes bayside shoreline erosion at many street dead ends in Town of Dewey Beach
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Presenter
Presentation Notes
Shoreline erosion is also occurring at many street dead ends on the bay side in the town.


Example Approach-Project Background

Planning, Assessment and Concept Development-Dewey Beach Example

Town of Dewey Beach Phase Il Stormwater Planning
* Objective:
e Develop Prioritized Green Infrastructure Stormwater Plan
* |nnovative Stormwater Management/Living Shoreline Techniques
e Address Stormwater Management Nutrient Reductions and Flooding
* Project Partners:
e Delaware Center for Inland Bays (CIB)
e Town of Dewey Beach
e Delaware Department of Transportation (DelDOT)
e RK&K
* Funding Sources:
e Delaware Water Infrastructure Advisory Council (DWIC) Surface Water Matching Planning Grant
e Town of Dewey Beach
e DelDOT In-kind
e CIB In-kind


Presenter
Presentation Notes
As a result of increased pollutant loads in the bay as well as increased flooding concerns in communities and along SR 1, a number of assessments were performed and plans were developed. The first was the Town of Dewey Beach Phase II Stormwater Plan.  Phase I of the plan had focused primarily on gathering data related to the existing stormwater infrastructure.  The objective of the Phase II plan was to develop a prioritized green infrastructure stormwater plan, innovative stormwater management and living shoreline techniques, and address stormwater management nutrient reductions and flooding.  Project partners included the Delaware Center for the Inland Bays (a National Estuary Program), the Town of Dewey Beach and the DelDOT.  Funding sources included a Delaware Water Infrastructure Advisory Council Surface Water Matching Planning Grant, Town of Dewey Beach and in-kind services provided by DelDOT and CIB.


Example Approach-Project Background

Planning, Assessment and Concept Development

Coastal Green Infrastructure Techniques for the Protection of SR 1
 Objective:
e Perform Vulnerability Assessment and Opportunity Identification
e Complete a Demonstration Project
e Overall goal to identify coastal green infrastructure techniques that could be
implemented along the SR 1 corridor
* Project Partners:
e DelDOT
 CIB
e Delaware Department of Natural Resources and Environmental Control (DNREC)
e Sovereign Consulting, RK&K and Storm and Stream Solutions
* Funding Sources:
e DNREC Strategic Opportunity Fund for Adaptation (SOFA)
e Federal Highway Administration (FHWA) Green Infrastructure Techniques for Coastal
Highway Resilience research project grant.

CITY OF BALTIMORE PROJECT NO. 1367


Presenter
Presentation Notes
The second assessment and plan was the Coastal Green Infrastructure Techniques for the Protection of SR 1. The objective of this assessment and plan was to perform a vulnerability assessment and identify opportunities along the SR 1 corridor as well as to complete a demonstration project with the overall goal being to identify coastal green infrastructure techniques that could be implemented along the SR 1 corridor.  Project partners included DelDOT, CIB and DNREC.  Funding sources included a DNREC Strategic Opportunity Fund for Adaptation (SOFA) grant and FHWA Green Infrastructure Techniques for Coastal Highway Resilience research project grant.  
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Presenter
Presentation Notes
The Dewey Beach Phase II Stormwater plan focused on the drainage areas to 8 stormdrain outfalls.  All of these drainage areas include 80% or more impervious and discharge directly into Rehoboth Bay.  2 of the outfalls also experience frequent flooding at Read Avenue and Dagsworthy Street.  The flooding is caused by a combination of low-lying ground and undersized stormdrain pipes.  With increased extreme high tides and storms that produce surge and waves, these low-lying areas are more susceptible flooding.  The higher ground along the SR 1 corridor is sandy and the water table is generally more than 2 ft deep as indicated by HSG A.  Along the bay, the water table is much shallower.  Therefore, we recommended the use of shallow micro scale green stormwater infrastructure practices along the SR 1 corridor to increase infiltration, reduce runoff and pollutants from entering the existing stormdrains and ultimately the bay. 


ey Beach Phase |l
Stormwater Planning

Dewey Beach Proposed BMP
| Location Map
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Presenter
Presentation Notes
The plan recommends practices such as shallow bioretention, permeable pavement and concrete median removal/soil amendment/plantings along the SR 1 corridor in open space, the median and parking areas.  These practices will be placed where there is HSG A to take advantage of good infiltration rates.  This will reduce the amount of runoff that will be conveyed to the undersized stormdrain systems to help reduce flooding as well as reduce pollutant loads to the bay. 




Presenter
Presentation Notes
The plan also recommends stormdrain and roadway improvements along Dagsworthy and McKinley Streets as well as Read Avenue.  The west ends of Dagsworthy and Read would be raised slightly (approximately 6 inches) and the stormdrain outfall pipe sizes would be increased, and tide valves installed to prevent backflow during high tides.  


Town of Dewey Beach Flood Resilience

Planning Study

Planning, Assessment and Concept Development

* Phase 1: Data Collection/Review and Stakeholder Engagement:

e Compile/Review Data

e Review/Communicate with Partners Previous Work

e Review Existing GIS to ID/Screen Potential Projects
e Phase 2: Data Analysis and Prioritization of Mitigation Measures and BMPs:

e PCSWMM Modeling

 Analyze Data to Develop Screening Criteria Matrix

e Develop Roster of Prioritized Mitigation/BMP Opportunities
 Phase 3: Property Owner Contact and Field Assessments:

e Assist with Outreach to Property Owners and Field Assessments
 Phase 4: Concept Design and Report:

e Develop Report and 30 Concept Level Designs



xample Approach-Flood Resilience
Planning Study - Phase 1
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Presenter
Presentation Notes
The Dewey Beach Phase II Stormwater plan focused on the drainage areas to 8 stormdrain outfalls.  All of these drainage areas include 80% or more impervious and discharge directly into Rehoboth Bay.  2 of the outfalls also experience frequent flooding at Read Avenue and Dagsworthy Street.  The flooding is caused by a combination of low-lying ground and undersized stormdrain pipes.  With increased extreme high tides and storms that produce surge and waves, these low-lying areas are more susceptible flooding.  The higher ground along the SR 1 corridor is sandy and the water table is generally more than 2 ft deep as indicated by HSG A.  Along the bay, the water table is much shallower.  Therefore, we recommended the use of shallow micro scale green stormwater infrastructure practices along the SR 1 corridor to increase infiltration, reduce runoff and pollutants from entering the existing stormdrains and ultimately the bay. 


Example Approach-Flood Resilience
Planning Study - Phase 1
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Presenter
Presentation Notes
We will look at FEMA Flood Impact Study transects along the corridor to identify areas of vulnerability.  


Example Approach-Flood Resilience Planning Study

Phase 2
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Presenter
Presentation Notes
One of the key elements of the assessment will include determination of potential surge and wave height impacts on the road as well as role that existing tidal marsh and breakwater obstructions play in dissipating wave energy and helping to provide protection to the road from erosion and flooding.


xample Approach-Flood Resilience Planning Study




xample Approach-Flood Resilience Planning Study
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Example Implementation Project #1

—

«

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



Presenter
Presentation Notes
The first example project is at the west end of Read Avenue.  The end of the street experience shoreline erosion in the past so in 2008 a pocket beach was constructed and named Monigle. Park.  The project included installation of a tide valve but no other features to help with flooding which increased in frequency over the years.  The pocket beach provided some shoreline erosion protection but still allowed some shifting of sand along the road that sometimes required replacement.


Example Implementation Project #1

West End of Read Avenue in Monigle Park

* Project Goals:  Funding Sources:
e Shoreline Stabilization * DWIC Community Water Quality
Improvement Grant
e DNREC SOFA/FHWA Green Infrastructure
Techniques for Coastal Highway Resilience
research project grant

e Reduce Flooding
e Improve Water Quality


Presenter
Presentation Notes
The goals of the project included shoreline stabilization, flood reduction and water quality improvement.  In addition to the DNREC SOFA/FHWA grant that included some funding for a demonstration project, a DNREC Community Water Quality Improvement grant was also obtained to fund this implementation project.
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Presenter
Presentation Notes
Here is a plan view of the proposed construction which included: closing in the gap of the existing rock sill of the pocket beach and marsh creation behind; a dune/levee that is reinforced with HESCO flood barrier; replacement of stormdrain outfall pipes and new tide valves; braided reef made of oyster shell bags and oyster castles.
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Presenter
Presentation Notes
Here is a section through the stone sill, marsh and dune.  Note the HESCO MIL Flood Barrier used as a core within the dune.


1

|
J -
.-. .-I
A
O
Bl
[
i
T
O
Al

|
M
-

m

T
I

]

MIL FLOOD BARRIER
TOP 3.5 \
30T, 1.5\

PROPOSED GRADE \

EX.GROUND  \ |

o=

i - F o
(AIFLARFD FND SECTION = HT 2.05

WITH TRASH GUARD

— EX PIPE MHT 1.1%

INV=2.32

f.r

MLT —0.43 ]

([ 3)IN=LINE CHECKMATE VALVE

!

OYSTER REEF \ wih s L — INV.—2.25
HEIGHT ~2.7 FT N T~
BOT.| TIE IN TO EXISTING \

67 NO. 57 STONE



Presenter
Presentation Notes
Here is a profile of the stormdrain outfall.  Note the location of the tide valve at upstream end of the proposed stormdrain pipes.
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Presenter
Presentation Notes
Here are details of the braided reef.  This was designed and constructed by Doug Janiec of Sovereign Consulting
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Presenter
Presentation Notes
Here are some before photos and renderings that were developed for use at public meetings.
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Presenter
Presentation Notes
Some more before photos and renderings.
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Presenter
Presentation Notes
Here are some photos during construction.  As you can see, construction involved a constant battle with tides and groundwater.


Example Project #1



Presenter
Presentation Notes
Some more construction photos. Our contractor, Brightfields, did an excellent job.


Example Implementation Project #1



Presenter
Presentation Notes
Getting close to completion.


Example Implementation Project #1



Presenter
Presentation Notes
Almost done.  Note the HESCO flood barriers in the 2 bottom pictures.
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Presenter
Presentation Notes
Construction of a kayak launch proved to a challenge.


Example Implementation Project #1



Presenter
Presentation Notes
Some photos of installation of the beach grass planting.


Example Implementation Project #1
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Presenter
Presentation Notes
The photo in upper right is an example of the tide valve that was used.  The bottom 2 photos show dye testing that was performed to prove that the valves are working.   No green dye was making its way to the upstream inlet but there is still some groundwater from upstream that causes slight surcharge of the inlet during extended high tide events.  As a result of these findings, we recommend that stormdrain systems be made watertight to prevent groundwater from entering and causing surcharging.




Presenter
Presentation Notes
Photos following installation of all of the beach grass and marsh plantings.
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Presenter
Presentation Notes
The finished product.
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Presenter
Presentation Notes
Nice drone photo of the finished product.


Example Implementation Project #2

Northeast Corner of Read Ave/SR 1 Intersection

* Project Goals:  Funding Sources:
e Reduce Runoff e DWIC Community Water Quality
Improvement Grant
e DelDOT Paving and Sidewalk
Improvements

e Improve Water Quality


Presenter
Presentation Notes
The second example project was also on Read Avenue but along SR 1.  The goals of this project were to reduce runoff and improve water quality.  Funding was provided by a DNREC Community Water Quality Improvement Grant and by a DelDOT Paving and Sidewalk Improvement project along SR 1 in Town of Dewey Beach.
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Presenter
Presentation Notes
Here is a plan view of a proposed shallow bioretention facility that also included permeable concrete parking.  The permeable concrete also included perforated pipes within the subbase to maximum storage volume and encourage infiltration.  Also included sidewalk replacement and addition of trench drains to direct stormwater runoff into the facility.
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Presenter
Presentation Notes
Here are some sections of the bioretention facility.  Note that the bioretention soil mix was only 12” deep due to relatively high groundwater table.  Note the perforated pipes under the pervious concrete parking area.


Example Implementation Project #2
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Presentation Notes
A before photo with a rendering that was used for presentation to public.


Example Implementation Project #2



Presenter
Presentation Notes
Some photos during construction.  This is highly urban site and there were a number of constraints including utilities that had to be avoided.


Example Implementation Project #2
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Presentation Notes
Form work for the curbs, edge treatment and trench drains.
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Presenter
Presentation Notes
Almost done.  Note the trench drains to direct flows to the facility.


Example Implementation Project #2



Presenter
Presentation Notes
The finished product after fence and plantings installed.




Presenter
Presentation Notes
Drone photo of the finished product.


Example Implementation Project #3

SR 1 Median Concrete Removal and Pedestrian Safety

* Project Goals:  Funding Sources:
e DelDOT Paving and Sidewalk
Improvements

e Reduce Runoff
e Improve Water Quality

e Improve pedestrian safety
by deterring mid-block
crossings with addition of
fence within median


Presenter
Presentation Notes
The third example project was along SR 1.  The goals of this project were to reduce runoff and improve water quality.  Funding was provided by DelDOT.


Example Implementation Project #3
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Presenter
Presentation Notes
Plan of the concrete removal areas with detail for “beach themed” fence and rendering of plantings.


Straughan Implementation Project

Sunset Park Integrated Coastal Green Infrastructure

* Project Goals: * Funding Sources:

e Shoreline Stabilization e National Estuary Program Bipartisan

¢ Reduce Flooding Infrastructure Law (NEP-BIL)

e Reduce Runoff
 Improve Water Quality

 Proposed Improvements:

e Dune w/ HESCO Barrier
Wave Attenuation Devices (WADs)
Shellbag Toe Structure w/ Marsh Creation y - :
SWM Infrastructure w/ Tidal Valves i ﬁ S
Pavement removal/permeable pavement



Presenter
Presentation Notes
Here is a example of project that Straughan is currently working on in Dewey Beach that is one of number of implementation projects that resulted from a planning studies that I was involved in for the Town.  The project includes…..


Straughan Implementation Project

Sunset Park Integrated Coastal Green Infrastructure
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