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Presenter
Presentation Notes
Good afternoon.  Thank you for having me.  I am Larry Trout of Straughan Environmental and I will presenting some demonstration projects that have and hope to be implemented soon in the Town of Dewey Beach.



Our Mission: To preserve, 
protect and restore
Delaware’s Inland Bays
and their watershed.

Delaware Center for the Inland Bays (CIB)

Presenter
Presentation Notes
The Center is a NEP - one of the two NEPs in DE. Study area in SE part of state – 3 bays. 

Our mission…

Accomplish mission through education, public outreach, policy, scientific research, and restoration. 
Have multiple restoration initiatives (reforestation, shellfish enhancement, living shorelines, stormwater retrofits).
Limited staff and resources, so partnerships and thoughtful planning are key.


�






• Challenges:
 Nutrient pollution
 Habitat Loss
 Increased flooding
 Increased runoff
 Shoreline erosion
 Loss of tidal wetlands

• How to identify & prioritize projects?

Long-Term Plan – Prioritized actions to 
address water quality and living resource 
challenges and goals.

CIB’s Comprehensive Conservation and Management Plan
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Planning is an important part of most everything that we do.
Our Center, like all NEPs, oversees the implementation of a Comprehensive Conservation and Management Plan for the Bays and watershed – 
LT overarching plan, used by the Center and its partners to focus efforts to improve water quality in the Inland Bays and to address the multiple challenges faced in our estuary.
CCMP provides broader objectives and actions, e.g. ‘Establish a living shoreline initiative and create demonstrations project,’ ‘retrofit 4,500 acres with stormwater BMPs,’.. 
How do we take those objectives and identify specific, feasible, cost effective projects and secure funding for them?



CIB’s Goals For Restoration Planning

• Involve Partners/Stakeholders
 Planning 
 Implementation
 Funding

• Science-Based
• Assess Needs (multiple drivers)
• Select and Prioritize Projects 

 Benefits, 
 Costs
 Iterative

• Create Conceptual Plans for High Priority Projects
 Grant Application-Level Designs
 Background Information and Data & Permitting Information
 Partner/Landowner Commitment
 Nutrient Load Reductions Quantified and Other Benefits
 Cost Estimates and Contingencies



Stormwater Master Planning and BMP Implementation
+ Living Shoreline Retrofit Designs

_____________________________________________
Comprehensive Flood Management Solutions

Purpose of this Talk is to Demonstrate:

Management of Flooding Caused by Precipitation
+ Management of Back Bay Flooding

_____________________________________________
Comprehensive Flood Management Solutions

IN OTHER WORDS



Town of Dewey Beach Stormwater Master Plan

Atlantic Ocean

Rehoboth Bay

Presenter
Presentation Notes
Dewey highly developed and vulnerable town on thin barrier strip between ocean and Rehoboth Bay. Vu
Flooding is a huge issue and the main driver for the town. WQ main driver for CIB.
Green infrastructure can address both drivers.



Town of Dewey Beach Phase II Stormwater Planning
• Objective:

 Develop Prioritized Green Infrastructure Stormwater Plan
 Innovative Stormwater Management/Living Shoreline Techniques
 Address Stormwater Management Nutrient Reductions and Flooding

• Project Partners:
 Delaware Center for Inland Bays (CIB)
 Town of Dewey Beach
 Delaware Department of Transportation (DelDOT)
 RK&K

• Funding Sources:
 Delaware Water Infrastructure Advisory Council (DWIC) Surface Water 

Matching Planning Grant
 Town of Dewey Beach
 DelDOT In-kind
 CIB In-kind

Planning, Assessment and Concept Development

Dewey Beach Phase II Stormwater Planning Background

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. My presentation will focus on 2 of those assessments and plans.  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.



Dewey Beach Proposed BMP 
Location Map

Dewey Beach Phase II Stormwater Planning
Proposed BMP Location Map
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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. 
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Dewey Beach Living Shoreline Retrofit Location Map



Read Avenue Project Site
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Presentation Notes
30+ acres impervious; aging, undersized infrastructure, surcharging
Contribute pollutant loads, sediment 
Hardened shoreline, erosion, scour habitat loss
Flooding big driver for town



Read Avenue Project Site – Common Flooding 

Presenter
Presentation Notes
Typical nuisance flooding



Read Avenue Project Site – Common Flooding 



Read Avenue Project Site – Prior Stop Gap Measures
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Presentation Notes
Stop gap measures, park less usable, attractive



Monigle Park was constructed in 2008 to protect shoreline from erosion.
After initial project, shoreline erosion continued to occur.

July 2010March 2007 June 2018

Read Avenue Project Site – Historic View
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The first demonstration 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.



• Project Goals:
 Shoreline stabilization
 Reduce Flooding
 Improve Water Quality
 Restore/Enhance Tidal 

Wetlands
 Improve Habitat

• Funding Sources: 
 DWIC Community Water Quality 

Improvement Grant
 DNREC SOFA/FHWA Green Infrastructure 

Techniques for Coastal Highway 
Resilience research project grant

Read Avenue Project Site – Overview
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The goals of the project included shoreline stabilization, flood reduction, water quality improvement, tidal wetland restoration/enhancement and habitat 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.



Demonstration Project #1
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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.



Demonstration Project #1
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Here is a section through the stone sill, marsh and dune.  Note the HESCO MIL Flood Barrier used as a core within the dune.



Demonstration Project #1
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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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Here are details of the braided reef.  The reef not only protects a portion of the beach but also adds habitat for fish, shellfish, and other creatures.  This is habitat severely lacking in Dewey Beach.  This was designed and constructed by Doug Janiec of Sovereign Consulting
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Braided Reef
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Here are some before photos and renderings that were developed for use at public meetings.
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Some more before photos and renderings.
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Here are some photos during construction.  As you can see, construction involved a constant battle with tides and groundwater.



Read Avenue Project Site – Implementation
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Some more construction photos. Our contractor, Brightfields, did an excellent job.



Read Avenue Project Site – Implementation
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Getting close to completion.



Read Avenue Project Site – Implementation
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Almost done.  Note the HESCO flood barriers in the 2 bottom pictures.

First time Hescos were ever used in a LS design in the Mid –Atlantic 
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Construction of a kayak launch proved to a challenge.



Read Avenue Project Site – Implementation

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



Read Avenue Project Site – Marsh Plantings

Bob Collins



Demonstration Project #1

Read Avenue Project Site – Does the Outfall Work, Yep!

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.
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Nice drone photo of the finished product.
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Photos following installation of all of the beach grass and marsh plantings.
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Nice panaramic photo of the finished product.
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The finished product. Now when it floods, this is all that happens.



• Project Goals:
 Reduce Runoff
 Improve Water Quality

Northeast Corner of Read Ave/SR 1 Intersection

• Funding Sources: 
 DWIC Community Water Quality 

Improvement Grant
 DelDOT Paving and Sidewalk 

Improvements

Presenter
Presentation Notes
The second demonstration 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.



Demonstration Project #1
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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.



Demonstration Project #1
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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.



Northeast Corner of Read Ave/SR 1 Intersection - Renderings

Presenter
Presentation Notes
A before photo with a rendering that was used for presentation to public.



Northeast Corner of Read Ave/SR 1 Intersection-
Implementation
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Some photos during construction.  This is highly urban site and there were a number of constraints including utilities that had to be avoided.



Northeast Corner of Read Ave/SR 1 Intersection-
Implementation
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Form work for the curbs, edge treatment and trench drains.



Northeast Corner of Read Ave/SR 1 Intersection-
Implementation
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Almost done.  Note the trench drains to direct flows to the facility.



Northeast Corner of Read Ave/SR 1 Intersection-
Implementation
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The finished product after fence and plantings installed.



Demonstration Project #1
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Drone photo of the finished product.



• Sunset Park Integrated Coastal Green Infrastructure
 Similar to Read Avenue Living Shoreline Project but at Dagsworthy Street
 Includes WADs off the shoreline
 Trail on top of levee

Future Implementation Project

Presenter
Presentation Notes
The plans identified other implementation projects but the  that have already to been selected to be the next to move forward is the Sunset Park Integrated Coastal Green Infrastructure project.  The project is similar to the Read Avenue project but will include Wave Attenuating Devices (WADs).



Project Background

Future Project
Sunset Park

• Concept Complete
• Seeking Funding

Presenter
Presentation Notes
Concept plan of the Sunset Park project.  Note the WADs, marsh creation and levee/walking path.



Thanks to Our Partners

• Town of Dewey Beach
• DelDOT
• RK&K
• Sovereign Consulting Inc.
• Brightfields, Inc.
• DNREC Nonpoint Source Program
• DE Water Infrastructure Advisory Council

Presenter
Presentation Notes
Small state



QUESTIONS? 
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