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June 22, 2022 
 

Jennifer L. Homes 
Coastal Regulatory Programs Manager 
Delaware Coastal Programs 
100 W. Water Street 
Suite 7B 
Dover, DE 19904 

 

Re: Request for a Federal Consistency Certification Review 

 Angola by the Bay Living Shoreline Master Plan 
Parcel #s: 234-17.08-91.00, 234-17.08-144.00, 234-17.08-208.00, 234-18.09-5.00 
Lewes, Sussex County, Delaware 19958 

 
Applicant: Angola by the Bay POA, Inc. 

33457 Woodland Circle 
Lewes, DE 19958 

 

Owners: Angola by the Bay POA, Inc. 

33457 Woodland Circle 
Lewes, DE 19958 

 
 

Dear Mrs. Holmes: 
 
As agent acting on behalf of the applicant, Angola by the Bay (ABTB) Property Owner Association, Inc. 
(POA), the Delaware Center for the Inland Bays, through its contractor, Sovereign Consulting, Inc. 
(Sovereign), is submitting this request for a Federal Consistency Certification Review for a living shoreline 
Master Plan along Burton Prong of Herring Creek, a tributary to Rehoboth Bay, located within the Angola 
by the Bay community, Sussex County, Delaware. 
 
The purpose of this project is to stabilize and enhance approximately 2,225 linear feet (0.42 miles) of 
shoreline that runs along the ABTB open space. The project includes nature-based shoreline 
enhancements and restoration, uplands BMPs, expansion and management of the riparian/upland buffer, 
and other beneficial efforts. This project has elements occurring within areas subject to the U.S. Army 
Corps of Engineers (USACE) and Delaware Department of Natural Resources and Environmental Control 
(DNREC) jurisdiction and outside jurisdictions. Due to its length, the project has been segregated into 6 
Operable Reaches. Currently, the funding for the implementation of the project has been secured. 
 

We are seeking a Nationwide Permit 54 for the USACE, Philadelphia District. The USACE has determined 
that a waiver of certain permit criteria is appropriate.  As such, an individual federal consistency review is 
required under NWP 54.  This letter represents the initiation of this requirement.   
 
Please note, the DNREC-Division of Water, Wetland and Subaqueous Lands Section (WSLS) has issued 
authorization for this project. Also, based upon recent conversations, the USACE is planning to issue 
authorization with a contingency of receiving a Delaware Federal Consistency Certification prior to the start 
of regulated work. 
 
This request package includes: 
 
• This letter requesting a Federal Consistency Certification Review; 
• A copy of the Delaware Federal Consistency Evaluation; 
• A complete copy of the original Joint Permit Application Package; 
• A copy of a comment email received from the WSLS; 
• The applicant’s Response to the WSLS comment email;  
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• A copy of the most recent sealed set of plans; and  
• The subsequent WSLS Subaqueous Lands and Wetland Permit. 

 
 

If you have any questions regarding this review request, please contact me directly at 973-433-6480 or 
email at djaniec@sovcon.com. 
 

Respectfully, 

 
Douglas Janiec 
Project Manager/Sr. Restoration Ecologist 
Sovereign Consulting Inc. 

 
 

cc. 
Bob Collins, CIB 
Jeffrey L. Bologa, ABTB POA 
Ken O’Brien ABTB POA Mark 
D. Wolfe, ABTB POA  
Kimberly Cole, DNREC 
File 
 
Enclosure 
As noted 

mailto:djaniec@sovcon.com
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Consistency Evaluation of the Delaware Coastal Management Program’s  

Relevant Enforceable Policies as it Relates to the Proposed Activity,  

Associated Facilities, and Their Effects on Coastal Resources. 
 

Project/Activity Name: Angola by the Bay - Living Shoreline Master Plan 
 

I. Federal Agency or Non-Federal Applicant Contact Information: 

Contact Name/Title:  

Douglas Janiec, Sovereign Consulting Inc./Natural Resources Program Manager 
Mailing Address: 50 West Welsh Pool Road, Suite 6 

City: Exton   State: PA Zip Code: 19341 

E-mail: djaniec@sovcon.com  Telephone #: 302-740-0312 

 

Federal Agency: U.S. Army Corps of Engineers, Philadelphia District, Regulatory Branch 

P.O.C.: Michael Yost 
Mailing Address: Dover Field Office, 1203 College Park Drive, Suite 103 

City:  Dover  State: DE Zip Code: 19904 

E-mail: Michael.D.Yost@usace.army.mil Telephone #: 267-240-5278 

 

II. Federal Consistency Category: 

Federal License or Permit Activity (15 C.F.R. Part 930, Subpart D) 

III. Detailed Project Description: 
The purpose of this project is to stabilize and enhance approximately 2,225 linear feet (0.42 miles) of 

shoreline that runs along the ABTB open space. The project includes nature-based shoreline 

enhancements and restoration, uplands BMPs, expansion and management of the riparian/upland 

buffer, and other beneficial efforts. This project has elements occurring within areas subject to the U.S. 

Army Corps of Engineers (USACE) and Delaware Department of Natural Resources and Environmental 

Control (DNREC) jurisdiction and outside jurisdictions. Due to its length, the project has been segregated 

into 6 Operable Reaches. Currently, the funding for the implementation of the project has been secured. 

Additional detailed information has been included in the submittal package, including: 
• A letter requesting a Federal Consistency Certification Review; 
• This Delaware Federal Consistency Evaluation; 
• A complete copy of the original Joint Permit Application Package; 
• A copy of a comment email received from the WSLS; 
• The applicant’s Response to the WSLS comment email;  
• A copy of the most recent sealed set of plans; and  
• The subsequent WSLS Subaqueous Lands and Wetland Permit. 

IV. General Analysis of Coastal Effects 

Implementation of the living shoreline master plan will result in: 

• The net increase of vegetated low marsh habitat; 

mailto:djaniec@sovcon.com
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• The net increase of vegetated high marsh habitat; 

• Improved shoreline protection from wake energy; 

• Increase riparian zone buffering; 

• Improved upland drainage into Burton Prong of the Herring Creek; and  

• Improved natural aesthetics. 

The proposed regulated work will occur intertidally landward of the mean lower low water and will be 

nature-based.  

Additional detailed information has been included in the submittal package, including: 
• A letter requesting a Federal Consistency Certification Review; 
• This Delaware Federal Consistency Evaluation; 
• A complete copy of the original Joint Permit Application Package; 
• A copy of a comment email received from the WSLS; 
• The applicant’s Response to the WSLS comment email;  
• A copy of the most recent sealed set of plans; and  
• The subsequent WSLS Subaqueous Lands and Wetland Permit. 

V. Detailed Analysis of Consistency with DCMP Enforceable Policies 

Policy 5.1: Wetlands Management 

No vegetated tidal wetlands will be impacted by the proposed work.  No non-tidal freshwater wetlands 

are within any limits of disturbance.  The project will result in the revegetation of mapped tidal wetlands 

and the creation of additional tidal wetlands.  The DNREC-WSLS has issued a State Wetland Permit for 

work in unvegetated wetlands. 

Policy 5.2: Beach Management 

Not Applicable.  This project will not affect beaches recognized under this policy. 

Policy 5.3: Coastal Waters Management 

The proposed work received a Subaqueous Lands Permit.  The proposed work will not result in any 

increase in pollution, will help maintain water quality via increases natural shoreline stabilization and 

resilience, and will be beneficial to aquatic life.   

The proposed project will not result in any reductions or negative effects to: the public water supply;  

industrial water supply; primary contact recreation involving any water-based form of recreation, the 

practice of which has a high probability for total body immersion or ingestion of water such as 

swimming and water skiing; secondary contact recreation involving a water-based form of recreation, 

the practice of which has a low probability for total body immersion or ingestion of water such as 

wading, boating and fishing; maintenance, protection and propagation of fish, shellfish, aquatic life and 

wildlife preservation; agricultural water supply; and waters of exceptional recreational or ecological 

significance (ERES waters). 

This project does not involve any maintenance, development, or other work related to marinas. 
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Policy 5.4: Subaqueous Lands and Coastal Strip Management 

The entire project area is located within the DE Coastal Zone and portions of the proposed work is 

located within private Subaqueous Lands. The DNREC-WSLS has issued a permit for the proposed 

regulated work.  No lease was required.   

Policy 5.5: Public Lands Management 

Not applicable. No work is proposed on State Public Lands 

Policy 5.6: Natural Lands Management 

Not applicable.  No natural preserves will be disturbed during the proposed work.  This project is being 

managed by the Delaware Center for the Inland Bays, in accordance with their CCMP policies. 

Policy 5.7: Flood Hazard Areas Management 

The proposed work will provide added shoreline stability, in-line with certain flood hazard goals.  This 

project is not part of, nor does it impact, any flood management planning or strategy. 

Policy 5.8: Port of Wilmington 

Not applicable. 

Policy 5.9: Woodlands and Agricultural Lands Management 

Not applicable.  The proposed work does not negatively impact woodlands, silviculture, agricultural 

lands, or tax ditches. 

Policy 5.10: Historic and Cultural Areas Management 

There are no known historic, archaeological, or cultural resources being affected by the proposed work.  

The Division of Historical and Cultural Affairs was provided a copy of the application during the initial 

submittal.  No response was received from the Division. 

Policy 5:11: Living Resources 

The proposed work is nature-based.  As noted in Parts III and IV of this review, multiple enhancement to 

existing coastal habitats, flora, and fauna are anticipated.  The enhancements will result in a net 

ecological uplift for the shoreline area. 

Policy 5.12: Mineral Resources Management 

Not applicable. 

Policy 5.13: State Owned Coastal Recreation and Conservation 

There a no state-owned lands being directly affected by the project.  The work is proposed to occur in 

private open space, and will have a net ecological and aesthetic uplift. 
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Policy 5.14: Public Trust Doctrine 

The proposed work will be in compliance with the Public Trust Doctrine.  No impact to shoreline access 

for navigation and fishery related activities will occur because of the proposed work. 

Policy 5.15: Energy Facilities 

Not applicable. 

Policy 5.16: Public Investment 

This project has received funding from two Delaware Water Infrastructure Advisory Council, Community 

Water Quality Improvement Grants. Issuance of the grants and the grant agreements follow the intent 

of the Public Investment Policy. 

Policy 5.17: Recreation and Tourism 

Not applicable. 

Policy 5.18: National Defense and Aerospace Facilities 

Not applicable. 

Policy 5.19: Transportation Facilities 

Not applicable. 

Policy 5.20: Air Quality Management 

Not applicable.  No component of the project will result in any post-construction added air pollution.  

The increased vegetation will be beneficial to ambient air conditions. 

Policy 5.21: Water Supply Management 

Not applicable. The proposed project will not result in any groundwater or surface water withdraws, 

allocations, or needs. The project will not impact groundwater recharge. 

Policy 5.22: Waste Disposal Management 

Following implementation, the proposed project will not have requirements or needs for on-site waste 

treatment and disposal system management, land treatment of wastes, solid waste disposal, hazardous 

waste management or cleanup, or underground storage tanks.  Any waste material generated during 

implementation will be legally removed from the site disposed of prior to or during demobilization. 

Policy 5.23: Development 

The project is occurring at a pre-existing subdivision.  This work is maintaining the open space within the 

subdivision. 
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Policy 5.24: Pollution Prevention 

Any waste material generated during implementation will be legally removed from the site disposed of 

prior to or during demobilization.   

Policy 5.25: Coastal Management Coordination 

This submittal complies with this policy. 

 

VI. JPP and RAS Review 

 
This project has not been reviewed in a monthly Joint Permit Processing and/or Regulatory Advisory 

Service meeting.  

 

VII. Statement of Certification/Determination and Signature 

Non-Federal Applicant’s Consistency Certification. 
Based upon the information, data, and analysis included herein, the non-federal applicant for a federal 

license or permit finds that this proposed activity complies with the enforceable policies of the Delaware 

Coastal Management Program and will be conducted in a manner consistent with such program. 

 

Signature:  

 

 

 

Printed Name: Douglas Janiec     Date: June 22, 2022 

 

 

Pursuant to 15 C.F.R. Part 930, the Delaware Coastal Management Program must provide its 

concurrence with or objection to this consistency determination or consistency certification in accordance 

with the deadline for a Federal License or Permit (15 C.F.R. Part 930, Subpart D).  This deadline is 6 

months, with a status letter at 3 months per 15 C.F.R. §930.63.  The 6-month review period can be stayed 

by mutual agreement. 
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September 7, 2021 
 
U.S. Army Corps of Engineers 
Dover Field Office 
1203 College Park Drive 
Suite 103 
Dover, DE 19904 
 
Delaware Department of Natural Resources and Environmental Control  
Wetlands and Subaqueous Lands Section 
89 Kings Highway 
Dover, DE 19901 
 
Re: Joint Application Package 

Department of the Army Nationwide Permit Verification 
 Delaware Wetlands and Subaqueous Lands Section Permit Application 
 Angola by the Bay Living Shoreline Master Plan 

Parcel #s: 234-17.08-91.00, 234-17.08-144.00, 234-17.08-208.00, 234-18.09-5.00  
(Angola by the Bay, POA, Inc.) 
Lewes, Sussex County, Delaware 19958 

 
Applicant: Angola by the Bay POA, Inc. 

33457 Woodland Circle 
Lewes, DE 19958 
 

Owners: Angola by the Bay POA, Inc. 
33457 Woodland Circle 
Lewes, DE 19958 
 
Open Water Owned by the State of Delaware 

 
 

To Whom It May Concern: 
 
As agent acting on behalf of the applicant, Angola by the Bay (ABTB) Property Owner Association, Inc. 
(POA), Sovereign Consulting Inc. (Sovereign) is submitting this Joint Permit Application for a living 
shoreline Master Plan along Burton Prong of Herring Creek, a tributary to Rehoboth Bay, located within 
the Angola by the Bay community, Sussex County, Delaware.   
 
The purpose of this project is to stabilize and enhance approximately 2,225 linear feet (0.42 miles) of 
shoreline that runs along the ABTB open space. The project includes nature-based shoreline 
enhancements and restoration, uplands BMPs, expansion and management of the riparian/upland buffer, 
and improved, controlled, and safer accesses to the water by the residents for kayak launching.  This 
project has elements occurring within areas subject to the U.S. Army Corps of Engineers (USACE) and 
Delaware Department of Natural Resources and Environmental Control (DNREC) jurisdiction and outside 
jurisdiction. Due to its length, the project has been segregated into 6 Operable Reaches. Currently, the 
funding for the implementation of the project has been secured. 
 
We have elected to submit this Joint Application electronically. Once a project manager is assigned to the 
application, we will arrange for hard copies to be provided as requested. DNREC permit fees will be paid 
via the payment portal once notification has been received. This Joint Application Package has been 
arranged in the following section: 
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o Design Narrative 
 USACE ENG Form 4345 
 Basic Application Form 
 Pertinent Appendices (H, I, J, and M)  
 Copy of Property Deeds and Survey  
 List of Adjacent Property Owners 
 Agency Consultation Letters 
 Project Designs 

 
Note: Site photography is included in the Design Narrative.  
 
If you have any questions regarding this review request, please contact me directly at 973-433-6480 or 
email at djaniec@sovcon.com.   
 
Respectfully, 
Sovereign Consulting Inc. 
 
 

 
 
Douglas Janiec 
Project Manager/Sr. Restoration Ecologist 
 
 
cc.   
Bob Collins, CIB 
Jeffrey L. Bologa, ABTB POA 
Ken O’Brien ABTB POA 
Mark D. Wolfe, ABTB POA 
File 
 
Enclosure  
 As noted 
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INTRODUCTION 

The Delaware Center for the Inland Bays (CIB) is a partner in the statewide initiative to maximize the use 

of living shoreline stabilization techniques.  An important component of the Inland Bays Living Shoreline 

Initiative is the creation of publically accessible, local demonstration projects that can be used as tools for 

educating the public and contractors. The purpose of these projects is to improve water quality in 

impaired waters through shoreline stabilization and ecosystem enhancement, while providing 

opportunities for public education, research and shoreline contractor training. Several projects already 

have been, or are in the process of being, implemented. 

In 2016, under a grant from the Surface Water Matching Planning Grant Program, the CIB completed a 

Living Shoreline Siting and Concept Design Plan for the Inland Bays that screened the entire watershed 

and identified six sites for demonstration projects. One of the priority sites identified is located at the 

Angola by the Bay (ABTB) community on Herring Creek.  This design narrative and accompanying design 

represents the project that developed as a result of the earlier screening effort.   

The ABTB Property Owners Association (POA) is a project partner, the property owner and applicant for 

this project. This design narrative is segregated into the following sections. 

 Project Purpose; 

 Background; 

 Proposed Project; and 

 Additional Information.  

PROJECT PURPOSE  

The purpose of this project is to enhance the resilience, ecological function, aesthetics, public safety, 

water quality benefits, and wave energy dampening potential of the ABTB shoreline.  

A large portion of the design is building off of the existing stone breakwater/sill structures installed by 

DNREC more than 20 years ago, a living shoreline retrofit.  Other portions of the design represents a 

traditional living shoreline design.  For reasons presented in the following section, much of this design 

focuses on the re-establishment and resilience of shoreline vegetation, improved upland buffers, and the 

dampening of chronic wake and mild to moderate wind generated waves, not wave energy generated by 

significant storm events.  This design also provides for increased sediment trapping (accretion), allowing 

for the passive increase of shoreline elevations and expansion of the vegetative communities. Sea level 

rise (SLR) was also taken into consideration during both the site evaluation and design.      

BACKGROUND 

The community of ABTB is located on Burton 

Prong, a branch of Herring Creek, which is a 

tributary to the Rehoboth Bay (Figure 1).  The 

community property includes approximately 

2,225 linear feet (0.42 miles) of shoreline and a 

small marina along the creek. The tributary at 

this point is brackish (7 to 13 ppt. salinity).  No 

horseshoe crab spawning or oysters occur along 

this reach of shoreline. 

The community has become increasingly 

concerned about shoreline instability that has 

occurred over the past several years. Trees 

have died or fallen due to bank erosion. Erosion 

downstream (west) of the marina have resulted Figure 1. Location of Angola by the Bay project. 
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in loss of marsh vegetation. The nearshore area is shallow, with substrate composed primarily of muck 

and fine silts and sands. Along the intertidal zone, sediments are slightly more consolidated and larger 

grained. The presence of dead woody vegetation, absence of live vegetation along portions of the 

shoreline, and lateral erosion suggest at least chronic wave energy, compounded by SLR, are the primary 

stressors associated with this site. Much of the shoreline has protection from stone breakwaters/sills that 

were installed approximately 20 years ago. Pockets of increased erosion has occurred at some of the 

stone gaps or otherwise exposed reaches of shoreline. In addition, inspection of the shoreline indicates 

that failure to maintain vegetated buffers (mowing of marsh grasses), shading of marsh areas, runoff from 

parking areas, and unmanaged foot traffic have also contributed to the erosion problems.  

The shoreline has significant opportunities for improvements involving pedestrian traffic management 

(including improved and controlled kayak launches), lawn mowing controls, selective lighting (pruning), 

plantings, adjustment to structural elements, and/or reduction of flows behind (landward of) the 

breakwaters/sills.  Also at the extreme west side of the site is an unprotected eroding shoreline located in 

a shallow cove adjacent to the marina parking lot.  While most of the other reaches of shoreline would 

benefit from focused retrofits, minor efforts, and land management techniques, this section would also 

benefit from a traditional living shoreline design. 

The POA Board of Directors agrees to maintain the completed project and to allow public access so that it 

can be used as a demonstration for outreach or contractor training. A Memorandum of Agreement 

between the POA and CIB memorializes this agreement. 

Summary of the Energy Regime  

Inspection of the existing shoreline conditions and issues were initiated in January of 2020, and continued 

through the design process.  The shoreline tends to face the south to southwest.  Thus the higher energy 

storms from the northwest, north, and northeast approach the shoreline from over land (see Figure 2). 

The two large fetches affecting the site are the west-northwest and the southeast fetches which can be 

associated with summer storm events and occasionally with stronger storms that work up the coastline. 

The southeastern fetch has the greatest potential for damaging wave generation.  In addition to the wind-

borne waves, wake action appears to be a significant factor regarding shoreline health.    

The western third of the shoreline has historic bulkheading and docks associated with the marina and 

boat ramp area. Along the eastern side of the 

marina is a stretch of shoreline having a stone 

breakwater/sill.  The eastern portion of the 

project area has a mix of free-standing and 

headland-like breakwaters/sills.  These 

structures are visible during a significant 

portion of the tide, and can be considered 

intertidal structures. The spacing, size and 

location of the gaps in the breakwater 

structures shows no obvious pattern or 

consistency, other than some of the gaps may 

be tied to stormwater outfalls. In addition, the 

breakwater structures tend to be concave 

relative to the waterbody. This shape can be 

effective when dealing with predominantly 

perpendicular wave energy, such as that 

associated with wake action. But the curved 

ends can concentrate wave and nearshore drift 

energy travelling more parallel to the shoreline, 

such as occurs with the larger identified fetches 
Figure 2. Fetch measurements for the Angola by the Bay 

shoreline on Herring Creek. 
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(Figure 3). Storms with energies along these 

fetches can scour behind the breakwaters.  

Review of aerial photography and site 

inspection suggest that this condition is or has 

occurred at the site.  

For example, during a brisk, non-storm related, 

westerly wind, a wind born flow was observed 

occurring immediately landward of the stone in 

the central portion of the project area.  This 

parallel energy vector does not appear to be 

sufficient to cause rapid or severe erosion, but 

does appear to be sufficient to flush out fine 

particulates preventing or slowing accretion 

landward of the stone structures. 

Discussion on Severe Storm Events 

Following the occurrence of Superstorm Sandy, 

FEMA updated the Sussex County, Delaware (and Incorporated Area), Flood Insurance Study. A 

summary of modelled flood information is presented in Table 9 – Transect Data, Transect 79. Transect 79 

bisects Herring Creek up to approximately the prongs. The FEMA stillwater elevations for the 10%, 2%, 

1%, and 0.2% annual chance events are 4.3 ft., 4.8 ft., 4.9 ft., and 5.1 ft. NAVD88, respectively. A 

Significant Wave Height (Hs) of 3.09 ft. and Peak Wave Period (Tp) of 3.52 sec. were also reported for the 

starting wave conditions for the 1% annual chance event for this transect. Using this information, during 

peak severe storm events, a potential wave crest elevation between 7.5 ft. and 8.0 ft. NAVD88 could be 

realized. However, the wave condition estimates are very conservative, apply to ideal storm conditions, 

and do not necessarily take into account the structures (e.g., docks and revetments), and other micro 

shoreline horizontal and vertical variations. In addition, the initial wave generation calculations do not take 

into account shallow wave limiting conditions, that is, the initial estimated wave is a deep water wave 

calculation.  As such, the extreme wave crest elevations are useful for conservative planning purposes, 

but are likely an overestimation in reality.   

Comparing the previously noted stillwater elevations to the features present at the project site, flooding 

from the severe event can be evaluated. The top of the stone structures tend to be between the elevation 

of 0.5 ft. and 1.0 ft. NAVD88.  The top of bank tends to be mostly at or less than 3.0 ft. NAVD88 and 

rarely over 4.0 ft. NAVD88.  During a severe storm event, as described by FEMA, the shoreline bank 

would be just under water to more than 1.0 ft. under water.  The stone structure would be at least 3.0 ft. 

under water. During a severe storm event, waves would start to break at or just landward of the top of 

bank and wash over the ensuing gentle upland slope. The stone structure would be deep enough in the 

water column where it would not be expected to have a significant impact on the wave orbitals.  The 

relationship between structures and wave orbital is somewhat reciprocal. Meaning, if a properly installed 

structure is not large or tall enough to significantly impact a particular wave orbital, the orbital wave 

energy contacting the structure is generally not sufficient to significantly impact the structure. 

During the site inspections, severe toe cutting, major recent bank slumping, and gross lack of vegetation 

near or above the mean high water, which is typical symptoms of high energy erosion, was not 

encountered. The combined evidence suggests that wave energy during severe events, does/has not 

caused wide spread shoreline damage. If damage is caused during severe events it is most likely caused 

by flooding.  One of the best protections against flooding damage in open space is a healthy and densely 

vegetated shoreline and buffer.  

Based on the elevation of the existing stone structures, it is suggested that the stone structures were 

targeting more modest wave energy associated with wakes and smaller storm events.  Even when 

Figure 3. Example of wave energy vectors impacting the 

existing riprap sill and breakwater system. 
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considering the 5 to 7 inches of SLR that had likely occurred since the stone structures were designed, 

the conclusion is the same.  However, SLR is irritating the shoreline condition.  Along many portions of 

the shoreline, a more mature tree line had developed. The trees extended over the bank and shaded out 

sun-loving marsh vegetation that can help stabilize the bank.  SLR also made the root zone thinner for 

shoreline trees and reduced the dampening effectiveness of the stone structure when compared to tide 

elevations present when originally constructed.  Mowing to the edge of the bank (which has been recently 

been reduced) allows for topsoil erosion during flooding events.   These factors combined are the likely 

primary causes of treefall. 

In order for a living shoreline to be designed to address the severe storm event, a hybrid with a significant 

structural component would need to be included in the design with an elevation approaching up to 3 feet 

taller than the existing stone structure.  This approach is not within the project budget, aesthetically 

undesirable, and the evidence does not suggest it is necessary.  If a taller stone structure was used, the 

existing stone structure would be recommended to be relocated either to the edge of the bank, thereby 

losing much of the current marsh vegetation or farther out toward the channel, which may cause issue 

with the regulatory agencies.  Leaving the stone structure at its current location and just making it taller 

would cause storm waves to break overtop or immediately landward of the stone, releasing wave break 

energy directly on the bank and existing vegetation, potentially making the situation worse. As such, this 

design is not intended to dampen waves generated during a severe storm event other than that afforded 

by increased vegetation along the intertidal zone, bank, and buffer.  

The damage noted along the banks tend to be at intertidal elevations. The related energy affecting the 

majority of the shoreline at the ABTB appears to be mild to mild-moderate and chronic.  The stone 

structure has help significantly in slowing this process down.  However, the current configuration of stone 

structure has its weaknesses, specifically to energy vectors parallel to the shoreline and the stone gap 

area. The most affordable and effective means to improve these weaknesses is to provide a stable 

platform for vegetation to thrive and accrete sediments, especially at locations associated with gaps and 

non-vegetated areas immediately landward of the stone.  

The project designed compliments the existing stone structures. Like the stone structure, the design is 

targeting the lower energy regime for dampening yet have the resilience to withstand the more severe 

event occurrence.       

PROPOSED PROJECT 

The project depicted in the design will improve water quality in Herring Creek through shoreline 

stabilization and enhancement of vegetated wetland buffers along the ABTB community waterfront. 

The following living shoreline tactics will be incorporated along the shoreline to:  

(1) Provide protection, resilience, and ecological uplift to the shoreline;  

(2) Enhance and restore disappearing high- and low marsh buffers;  

(3) Demonstrate green infrastructure tactics to retrofit existing stone breakwaters/sills; 

(4) Improve and control access to the water; 

(5) Implement shoreline Best Management Practices to maintain and improve a constant buffer size and 

quality; and 

(6) Improve ecosystem services in the form of shoreline aesthetics, safety, and access.  

Because of the shoreline’s length, planning for stabilization and vegetation enhancements has divided the 

site into six operable reaches (OR’s) based upon shoreline position and common physical characteristics 

(Figure 4). Each OR is discussed separately.  The discussion includes a summary of the existing 

condition and a discussion of the proposed work depicted in the design.  Summaries of quantities and 

types of work are also provided.  Each work item for each OR is detailed in the Design Narrative Table in 

Attachment 1. A common work item for each OR is the establishment of site control.  The contractor will 
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tape off each work zone prior to starting work to help ensure resident and worker safety. The limits of site 

control is not shown on the plans and it left to the discretion of the contractor and the oversite personnel.  

The design depicts work items that occur within and 

outside State and Federal water and wetland 

jurisdictions. In the Design Narrative Table, agency 

jurisdiction is noted for each work item. 

Operable Reach 1 (OR1) 

Marina West is the one reach within the project area 

that has no structural shoreline protection (Figure 5).   

This OR is nearly 100 linear feet and can be affected 

by wake, wind borne wave action from the westerly 

fetch, and SLR, resulting in gradual vertical and 

horizontal shoreline migration and habitat shifts.  Note 

the ghost forest signatures in Figure 6, which is 

symptomatic of shoreline migration and SLR.  This OR 

is considered to be low to low-moderate energy. 

There is evidence (remnant staking) that core fiber logs 

were installed at the site nearly a decade ago. The logs 

were not permanent and did not provide for a long-term 

marsh toe.  As such, once the logs were gone, the 

erosion continued.  

Unregulated Work Items – Unregulated work items 

occurring landward of the high tide line include 

establishing site control, realignment and anchoring of 

the timber parking lot edging, installation of a low stone 

mound to help manage sheetflow runoff during storm 

events, and providing for a stormwater discharge 

control. 

Regulated Work Items – Regulated work items include 

establishing a long-term toe immediately upgradient of 

the mean low water consisting of an untreated, 12” dia., 

horizontal pilings, with a 16” dia. coir fiber log laid and 

anchored against the upgradient edge of the horizontal 

piling. This toe will run along the entire 92 ft. of treated 

shoreline. A ~10 ft. gap in this toe will be included.  

Unless noted, this marsh toe tactic will be used in the 

other ORs as well.  

Along the northern unvegetated portion of the shoreline, 

at the transition between the low and high marsh 

establishment, will be a 12” dia., high density coir fiber 

log to help control the marsh grade while the vegetation 

is establishing.  This intermediate, temporary toe will be 

42 ft. long.    

Four 12” dia., low density coir fiber logs will be placed 

perpendicular to the other logs in the low marsh 

footprint to aid in sediment stability and provide for 

biochar research cells (further discussed at the end of 

the design narrative).  

Figure 4. Operable reaches of the ABTB shoreline 

for purposes of master planning.  

Figure 6. Image of Operable Reach 1 showing 

existing erosion and ghost tree stumps. 

Figure 5. Aerial image of Operable Reach 1 

showing existing erosion. 
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The southern portion of OR1 is devoid of vegetation and the previous marsh platform has been eroded 

both horizontally and vertically.  The area landward of the long-term toe up to the mean high water will 

receive a 1 ft. lift of clean sand to bring the marsh platform to a proper elevation.  

The area receiving sand will be planted with low marsh and high marsh vegetation per the design planting 

schedules on Sheet 5.0.0.  The high marsh plantings will extend up to and above the HTL and will 

transition into the riparian plantings. 

OR1 is the only OR that has mapped State Wetlands.  However, all work areas within this footprint is 

devoid of vegetation; no work will occur on vegetated surfaces channelward of the high tide line. 

Summary of Regulated Work: 

Total Length of Regulated Work along Shoreline: 92 lf. 

Permanent Toe (untreated piling plus coir log): 92 lf., 215 sf., 7.5 cy. 

Temporary Toe (high density coir log): 42 lf., 42 sf., 1.2 cy. 

Perpendicular Dividers (low density coir logs): 48 lf., 48 sf., 1.4 cy. 

Sand Fill: 670 sf., not to exceed 25 cy. 

Low Marsh Plantings: 450 plugs 

High Marsh Plantings 120 plugs 

Operable Reach 2 (OR2) – Marina East  

Marina East includes an approximately 290 linear foot 

OR which encompasses the eastern portion of the 

marina and docks. The reach of shoreline that has 

predominantly a stone sill (Figure 7). This OR is nestled 

among numerous docks, which provide additional 

buffering of wave energy.  The shoreline along the low 

marsh of this OR does not appear to be migrating.   

The healthy low marsh has extended to the stone. 

There also appears to be a high marsh plant community 

in the upper portions.  The upland edges of this plant 

community has been impacted by foot traffic, mowing, 

and parking lot runoff.  Stormwater runoff is a slight 

concern, because it is uncontrolled and tends to 

concentrate along the western edge of the OR.  This 

OR would benefit from the identification and 

implementation of shoreline BMPs. 

Unregulated Work Items – Unregulated work items occurring landward of the high tide line include 

establishing site control, installing parking lot edging to control the mowing edge and pedestrian foot 

traffic, and to maximize the undisturbed buffered edge. Some parking lot regrading along the edge of the 

parking lot will occur, along with two stormwater discharge controls. Plantings and focused improvements 

to the permeable surfaces will also occur. 

Regulated Work Items – None proposed. 

Operable Reach 3 (OR3) – Breakwater West A  

Breakwater West A is one of two western breakwater ORs (Figures 8 & 9).  OR3 is approximately 320 

linear feet long, and includes a semi-cove area and the first of two standalone crabbing docks along its 

eastern edge. This OR can be segregated onto 3 sub areas. First, the cove area was originally offered 

some protection from the surrounding physical features. However, certain energies were able to contact 

the shoreline unobstructed. The intertidal slope had increased, especially along the western side. In 

addition, a hole had formed in front of the shoreline, both suggesting that there was a scour present 

Figure 7. Aerial Image of Operable Reach 2. 
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during certain times.  However recently, a new dock has 

been constructed over the scour area.  The new dock 

has created additional wave energy buffering and the 

nearby shoreline appears to be accreting slowly.  

Vegetation is starting to encroach into the intertidal 

zone. However, portions of this OR have suffered from 

shading. 

Second, the stone breakwater/sill within this OR 

represents the western end of the stone breakwater/sill.  

This area is vulnerable to the larger westerly fetch that 

nearly parallels the shoreline.  This energy of this fetch 

can concentrate landward of the stone.  This energy is 

believed to severely limit the accretion of fine 

sediments.  This weakness combined with partial 

shading has limited the extent of low marsh landward of 

the stone.  

Third is the first of two crabbing docks.  This dock is 

located within a 45 ft. gap between the stone.  This gap 

was likely engineered to create a controlled erosion cup 

pattern that stopped near the landward base of the dock.  

However, SLR and chronic wave energy has caused 

this controlled erosion pattern to migrate landward and 

has scoured vertically.  The erosion is causing access 

issues to the dock and the resulting steep bank is a 

safety concern.    

Unregulated Work Items – Unregulated work items 

occurring landward of the high tide line include 

establishing site control and demarcating a no mow 

boundary.  

Regulated Work Items – The regulated work is 

primarily occurring in three locations. Similar to OR1, a 

92 ft. permanent toe is being placed within the cove 

area. This area is in transition because of the newer dock.  

The toe will provide additional shoreline protection and 

help trap sediment.  This toe will also facilitate natural colonization of low marsh vegetation.  No sand fill 

is proposed in this area.  The plan does not identify any additional plantings at this time.  However, this 

site may be a candidate for planting in the future, dependent upon the amount of accretion and natural 

plant colonization. 

To help address the energy that is moving behind the stone structure during westerly winds, four low 

density coir fiber logs will be anchored perpendicular to the shoreline between the landward side of the 

stone and the edge of the low marsh vegetation.  The coir fiber logs will provide 2 to 3 years of flow 

disruption, allowing for accretion and low marsh expansion into unvegetated areas.  No additional fill or 

plantings proposed in this location.  

Within the gap of the stone structure at the crabbing dock, the low marsh will be extended to the dock 

edge.  This will be accomplished by install a 12” dia., untreated, anchored piling toe (without any coir fiber 

logs) immediately landward of the MLW, running from the stone to the edge of the dock.  An opening 

(gap) will be left under the dock. Low density coir fiber logs will be install at approximately 45° angles to 

aid in sediment stability and provide for biochar research cells (further discuss at the end of the design 

Figure 8. Aerial Image of Operable Reach 3. 

Figure 9. Ground Image of Operable Reach 3, 

Looking West from Crabbing Dock. 
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narrative). A 1 foot clean sand lift will be placed between the toe and the top of bank, followed by low 

marsh plantings in the spring. 

In areas of shading along this reach, selected pruning will occur.  Branches up to 15 to 20 feet above the 

ground surface on the channelward side of trees will be pruned. 

Summary of Regulated Work: 

Total Length of Regulated Work along Shoreline: 141 lf. (92 lf. cove area, 4 lf. behind stone structure, 45 

lf. at crabbing dock) 

Permanent Toe (untreated piling plus coir log): 92 lf., 215 sf., 7.5 cy. 

Permanent Toe (untreated piling only; crabbing dock): 46 lf., 46 sf., 1.3 cy. 

45° Dividers (low density coir logs; behind stone structure): 35 lf., 35 sf., 1.0 cy. 

45° Dividers (low density coir logs; crabbing dock): 36 lf., 36 sf., 1.1 cy. 

Sand Fill: 574 sf., not to exceed 21 cy. 

Low Marsh Plantings: 570 plugs 

 

Operable Reach 4 (OR4) - Breakwater West B  

Breakwater West B is an approximately 460 linear foot OR starting at the end of OR3 and extends east to 

and including the breakwater gap located west of the Oak Street East circle (Figure 10).  This OR is one 

of the more sheltered reaches having a breakwater/sill structure.  OR4 has an under achieving low marsh 

community landward of the breakwater, impacted by 

mowing at adjacent upland elevations, some minor 

overland erosion, and shading.  As such, shoreline 

BMPs and selective lighting would benefit this OR. 

This OR also has a stormwater outfall that is not in-line 

with the gap in the breakwater.  This results in poor 

drainage and waterlogging within the stressed low 

marsh community (Figure 11).  

Unregulated Work Items – Unregulated work items 

occurring landward of the high tide line include 

establishing site control, demarcating a no mow 

boundary, and expanding the upland buffer by 

establishing an upland band of pollinator friendly 

meadow.  The meadow will be tilled, amended as needed, and seeded.  100% biodegradable wattles will 

be installed between the new meadow and top of bank to prevent any minor sediment laden runoff from 

entering the waterbody during storm events. 

Regulated Work Items – As previously noted, the 

location where the stormwater outfall is located is out of 

line with the gap of the stone structure, resulting in 

waterlogging and inability of deposited rack material to 

flush out with the tide.  The gap is planned to be moved 

and aligned with the outfall pipe. This effort will be a 

reallocation of stone, with no additional material being 

brought in and no net increase in fill along the stone 

structure footprint. The pathway between the outfall 

pipe and the new gap will be mechanically cleared of 

vegetation.  The cleared vegetation will be relocated 

within the waterlogged area where vegetation is absent 

or near absent.  In the spring, supplemental planting 

will occur within the waterlogged area as needed. 

Figure 10. Aerial Image of Operable Reach 4. 

Figure 11. Stormwater Outfall Area with Out-of-

Line Stone Gap in Operable Reach 4. 
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A portion of the bank near the eastern edge of the OR has a relic bank slump.  The slump is located 

along the transition between marsh and riparian zones.  Mixed high marsh and shrub planting will be 

placed in this area. 

In areas of shading along this reach, selected pruning will occur.  Branches up to 15 to 20 feet above the 

ground surface on the channelward side of trees will be pruned. 

Summary of Regulated Work: 

Total Length of Regulated Work along Shoreline: 133 lf. (83 lf. work around outfall/waterlogged marsh 

area, 50 lf. high marsh/riparian shrub plantings) 

Approximately 10 ft. Gap Realignment: 20 lf. of temporary disturbance, no net increase in fill. 

Approximately 1.2 cy. of stone to be moved. 

Outfall Pathway Clearing: Up to 50 sf., 1.8 cy. of vegetated root mat to be relocated in waterlogged area.   

Supplemental Low Marsh Plantings: Up to 200 plugs 

High Marsh/Riparian Shrub Plantings: Up to 30 pots 

Operable Reach 5 (OR5) – Breakwater Central  

Breakwater Central is approximately 692 linear feet 

long, representing the longest OR in the project 

(Figures 12 and 13).  It runs from the end of OR4 past 

the second standalone crabbing dock to the western 

edge of the breakwater before the tombolo (headland-

like breakwater).  This area experiences kayak access 

pressures, foot traffic, and mowing in areas with a 

natural high marsh plant community.  The band of low 

marsh, located between the breakwater and land, is 

narrow.  The shoreline located in the breakwater gaps 

is steeper.   At least one stormwater outfall is located 

in this OR at the gaps.  Shading is impacting certain 

portions of this OR.  Scouring behind the breakwaters 

is also occurring.  This section would benefit from a 

stabilized kayak access, selective lighting, living 

shoreline breakwater retrofit to increase low marsh 

habitat, scour disruption to allow for accretion, and 

high marsh/upland BMPs.  

Unregulated Work Items – Unregulated work items 

occurring landward of the high tide line include 

establishing site control, demarcating a no mow 

boundary, and riparian zone plantings.  

Regulated Work Items – The western portion of OR5, 

between OR4 and the small cove-like feature, will 

focus on reducing the energy immediately landward of 

the stone structure.  The work will involve a 

combination of installing low density coir fiber logs and 

marsh plantings near an outfall and at the eastern end 

of this area.  Either side of the small cove-like feature 

will received a permanent toes, tying the edge of stone 

to the bank. 

The energy reduction effort behind the stone will 

continue east of the small cove-like feature until the 

second crabbing dock. Permanent toes will be 

Figure 12. Aerial image of Operable Reach 5 areas. 

Figure 13. Operable Reach 5 looking east from 

Crabbing Dock. 
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established at the gap similar to that at the OR3 crabbing dock.  However, the area on the western side of 

the crabbing dock will not be planted.  Instead, this area will remain open as one of 3 passive kayak 

launches. Safety railing will be installed to both provide requested safe egress and ingress to the water 

and to manage/direct foot traffic to the water, helping to preserve the marsh edge. All kayak launch railing 

will consist of 1.5’ dia. stainless steel tubing secured to 6” by 6” treated pilings covered with a PVC slip.  

This provides for a very strong, long-lasting, splinter free, and attractive safety railing, with a very small 

footprint. The eastern side of the crabbing dock will be planted. 

East of the crabbing dock area will include one additional coir fiber log landward of the stone structure 

and the second kayak access.  The access will be line with 12” dia, untreated pilings and railing, to 

manage/direct foot traffic to the water, helping to preserve the marsh edge, and avoid the main footprint 

of SAV identified by DNREC. Between the pilings will be a 12” layer of sand to allow for a natural and 

safe footing for the access. 

In areas of shading along this reach, selected pruning will occur.  Branches up to 15 to 20 feet above the 

ground surface on the channelward side of trees will be pruned. 

Summary of Regulated Work: 

Total Length of Regulated Work along Shoreline: 200 lf. (136 lf. planting landward of stone, 18 lf. behind 

stone structure, 34 lf. at crabbing dock, 12 feet at central kayak launch) 

15 low density coir logs; behind stone structure): 114 lf., 114 sf., 3.3 cy. 

Permanent Toe (untreated piling only; at western outfall/gap): 20 lf., 20 sf., 0.59 cy. 

Low Marsh Plantings (at western outfall/gap): 980 plugs 

High/Low Marsh Plantings (near cove-like feature): up to 600 plugs 

Permanent Toe (untreated piling plus coir log; at cove-like feature): 36 lf., 84 sf., 2.9 cy. 

Permanent Toe (untreated piling plus coir log; second crabbing dock): 40 lf., 94 sf., 3.3 cy. 

Permanent Toe (untreated piling only; at crabbing dock): 53 lf., 53 sf., 1.6 cy. 

Sand Fill (at crabbing dock): 768 sf., not to exceed 28 cy. 

Low Marsh Plantings (at crabbing dock): 250 plugs 

Kayak Railing at Western Launch: 54 lf. 

Permanent Toe (untreated piling only; central kayak launch): 40 lf., 40 sf., 1.2 cy. 

Sand Fill (at central kayak launch): 153 sf., not to exceed 5.7 cy. 

Kayak Railing at Central Launch: 72 lf. 

 

Operable Reach 6 (OR6) – Breakwater East  

Breakwater East is approximate a 345 linear foot 

section of shoreline, which includes the tombolo and 

east to, and including, the small beach area (Figures 

14 and 15).  The breakwaters in the OR appear to 

have been a separate breakwater technique (or 

design) when compared to the breakwater/sills in the 

previous ORs.  The central breakwater in the OR 

appears to be experiencing greater scour immediately 

landward of the stone; the tombolo feature is not 

protected from the southeastern fetch.  The resultant 

instability is affecting the shoreline on either side of it.  

The rate of shoreline loss appears to be steady when 

compared to other regions within the bay system.  

The existing gentle slope of the intertidal portion of 

the shoreline is amiable to a conventional living 

shoreline design.   

Figure 14. Aerial image of Operable Reach 6  
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Unregulated Work Items – Unregulated work items 

occurring landward of the high tide line include 

establishing site control and demarcating a no mow 

boundary.  

Regulated Work Items – The regulated work in OR6 

focuses on two objectives.  First, toes have been 

placed at the two easterly tombolo headland-style 

breakwaters to reduce flows behind the stone 

structures and help with accretion.  The second 

objective is to enhance the marsh edge near the kayak 

launch, control foot traffic near the launch, and 

increase launch safety by installing railing and a 

sandier substrate.  

Summary of Regulated Work:  

Total Length of Regulated Work along Shoreline: 45 lf. 

(35 lf. eastern kayak launch area, 10 toes behind stone) 

Permanent Toe (untreated piling plus coir log): 53 lf., 124 sf., 5.2 cy. 

Temporary Toe (high density coir log): 45 lf., 45 sf., 1.3 cy. 

Sand Fill (marsh edge): 167 sf., not to exceed 6 cy. 

Sand Fill (launch specific): 410 sf., not to exceed 15 cy. 

Low Marsh Plantings: 150 plugs 

Kayak Railing at Eastern Launch: 72 lf 

ADDITIONAL INFORMATION 

Summary of Sand Fill Per Running Foot 

Table 1 provides a summary of sand fill per running foot of shoreline. 

 

Figure 15. Ground Image of Operable Reach 6 at 

Easter Kayak Launch. 
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Nutrient Load Reductions 

The water quality of the Rehoboth Bay and its tributaries is impaired by elevated nutrient levels. These 

impairments lead to algae blooms, large daily swings in dissolved oxygen, habitat loss, reduced 

populations of aquatic life, and fish kills. Total Maximum Daily Load regulations (TMDLs) for tributaries of 

Rehoboth Bay require 40% reduction in nonpoint source nitrogen and phosphorus, and 23% reduction in 

marine nonpoint bacteria.   

Estimation of anticipated pollutant load reductions from living shoreline projects is challenging, as each 

project is unique, and multiple wetland processes impact loads. For the proposed project we followed the 

Chesapeake Bay protocols to estimate nitrogen and phosphorus load reductions due to three processes: 

(1) denitrification; (2) sediment capture; and (3) nutrient uptake by marsh vegetation. The table below 

summarizes these estimated nutrient load reductions. Calculations were based upon the expectation that 

the living shoreline stabilization will create, restore, or prevent the loss of a total of up to 0.4 acres of tidal 

marsh.  

 

 

1
Length of Shoreline where Regulated Work is 

Specifically Occurring
92 25 0.6

1

Length of Shoreline where Regulated Work is 

Specifically Occurring, Plus Shoreline Receiving 

Secondary (indirect) Benefits From Work

92

2
Length of Shoreline where Regulated Work is 

Specifically Occurring
0 0 0

2

Length of Shoreline where Regulated Work is 

Specifically Occurring, Plus Shoreline Receiving 

Secondary (indirect) Benefits From Work

0

3
Length of Shoreline where Regulated Work is 

Specifically Occurring
142 21 0.6

3

Length of Shoreline where Regulated Work is 

Specifically Occurring, Plus Shoreline Receiving 

Secondary (indirect) Benefits From Work

257

4
Length of Shoreline where Regulated Work is 

Specifically Occurring
123 0 0

4

Length of Shoreline where Regulated Work is 

Specifically Occurring, Plus Shoreline Receiving 

Secondary (indirect) Benefits From Work

123

5
Length of Shoreline where Regulated Work is 

Specifically Occurring
171

28 & 

5.7
0.7 & 0.6

5

Length of Shoreline where Regulated Work is 

Specifically Occurring, Plus Shoreline Receiving 

Secondary (indirect) Benefits From Work

636

6
Length of Shoreline where Regulated Work is 

Specifically Occurring
49 15 0.7

6

Length of Shoreline where Regulated Work is 

Specifically Occurring, Plus Shoreline Receiving 

Secondary (indirect) Benefits From Work

116

TOTAL
Length of Shoreline where Regulated Work is 

Specifically Occurring
577 94.7 0.64

TOTAL

Length of Shoreline where Regulated Work is 

Specifically Occurring, Plus Shoreline Receiving 

Secondary (indirect) Benefits From Work
1,224
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The Chesapeake protocol also provides for nutrient load reduction credits based upon prevention of 

sediment loss. Because we have insufficient data on the sediments in Herring Creek, we have not 

included this calculation in our estimates. However, the amount of historical erosion observed at the 

project site suggests that this load reduction would be significant. 

Biochar Research 

The DNREC-DNERR has been conducting research on the ability of biochar, when amended to soil or 

sediments, to capture nutrients and provide secondary benefits associated with increased biomass of 

vegetation. Considerable research has been conducted on fresh water sediments and terrestrial soils.  

Limited research has been conducted on marine tidal sediments.  This project design has incorporated 

biochar research plots in marsh restoration areas within OR1 and OR3.  At the direction of DNERR, 

certain plots will be amended with up to 10% biochar when the sand fill is placed. DNERR will conduct the 

monitoring at that point. Results of the studies, when they become available, will be incorporated into the 

monitoring reporting. 

SAV Seeding 

During the early stages of the project, coordination with DNREC occurred regarding delineated SAV 

beds. Shape files were provided by DNREC and added to the design plans.  No work directly impacts 

delineated SAV beds.  Certain SAV beds are located near or directly channelward of currently established 

kayak launches.  Because the beds have been persistent, the current launch activities appears to be at 

least minimally compatible.  The current design controls the launch areas and directs the launchings 

away from the main portions of the SAV beds.  A copy of this design has been shared with DNREC for 

comments on SAVs. 

At the request of DNREC, the project was requested to consider locations for future seeding of SAVs.  

Two locations were identified, one in OR1 and one in OR5.  Both of these locations are identified on the 

master plan, but are not part of this permit application.  Any SAV seeding will be performed by DNREC, or 

its contractor, not this project team. 

Increased Buffer 

A significant aspect of this design is associated with BMPs which manage and increases the quality and 

thickness of the riparian buffer along the shoreline.  This is a win-win for both the resource and the 

residents.  The nutrient management benefits and added protection during storm events associated with 

the increased buffer where not quantified but are recognized herein. 

Load Reduction Process 
Measure 

Used 

Estimated Load 
Reduction (lb./yr.) 

Protocol/Reduction Basis N P 

Denitrification in new/restored marsh 
areas 

0.4 acres 34 - 
TN removal for denitrification rate 
associated with vegetated area.  
@85 lbs. TN/acre/yr. 

Phosphorus removed by 
sedimentation 

0.4 acres - 2.1 
TP removal for sediment captured by 
marsh vegetation plantings. 
@ 5.289 lb. TP/ac/yr. 

Total Annual Load Reductions (lb./yr.) 34 2.1  

Nutrient uptake by new marsh 
vegetation 

0.15 acres 30.8 1.4 

One-time credit, applied first year 
after construction; based on 
vegetative uptake of nutrients. 
@ 205 lb. TN & 9 lb. TP/acre 

Additional reduction, first year only (lb.) 30.8 1.4  

TABLE 2 

 

TABLE - 2 
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Public Safety 

Water access is of significant importance.  Kayaking is a highly popular recreation at the ABTB waterfront.  

Many of the user of this recreation are retired, and some require additional assistance to safely access 

the water.  Many options have been considered for improved access, including a specially equipped dock 

facility.  The kayak launch railing and substrate improvement offer a significant increase in safety without 

creating a significant footprint or other negative resource impacts.    

Monitoring 

Following the implementation of the project, as-built conditions will be documented and serve as a 

baseline for the monitoring. The monitoring will follow protocols presented in the Delaware Living 

Shorelines Monitoring Framework.  The baseline and 1st year of monitoring is already under contract for 

this project. 
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Basic Wetlands and Subaqueous Lands Section Application  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















Angola by the Bay Living Shoreline Master Plan – Joint Permit Application Package 
ENCLOSURES 

 
 

 
 
 
 
 
 
 
 

 
 
 

Enclosure 3 
 

Wetlands and Subaqueous Lands Section  
Appendices H, I, J and M  
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FILL 

Please make sure answers to all of the questions in this appendix correspond to information on the application 
drawings. 

1. How many linear feet will the fill extend channelward of the:
a. Tidal waters:
b. Non-tidal waters:

mean high water line? see note                   ft. mean low water line? 0        ft
n/aordinary high water line?         ft. 

2. What is the area of fill that will be located:
a. on subaqueous land (channelward of mean high water)  see note  sq. ft.
b. on vegetated wetlands? 0  sq. ft.

3. What is the source of the fill?
_____ Hauled in from upland sources: What is the source company/location/parcel number? 
_____ Obtained from dredged material: Complete Dredging Appendix. 

4. What is the total volume of fill?  94.7  cubic yards
a. What is the total fill per running foot of shoreline?  AVE 0.64 cubic yards

5. What method will be used to place the fill?

6.

7. How will the fill be retained?  Complete appropriate appendix.

8. What type of vegetation or ground cover will be provided for the filled area(s) to prevent soil erosion and
help keep sediment from reaching State waters?

9. Describe the type(s) of structure(s) to be erected on the filled area (if any).  Complete appropriate
appendix.

Fill is proposed to be placed in five areas: 1 area in Operable Reach 1 (OR1), 1 area in OR3, 2 areas in OR5, and 1 area in OR6. All fill will be placed 
channelward of the MHW to or near the MLW for the purposes of establishing a proper marsh platform  or safe pedestrian footing at kayak launches.   
The length of fill channelward of the MHW will vary, but the fill will not result in the conversion of waters/wetlands to uplands.

OR1 - 670 SF; OR3 - 574 SF; OR5 - 768 SF & 153 SF ; OR6 - 577 SF 

Subcontractor will provide clean sand for the project.

OR1 - 25 CY, 0.6 CY/RFT; OR3 - 21 CY, 0.6 CY/RFT; OR5 -  28 CY,  0.7 CY/RFT & 5.7 CY,  0.6 CY/RFT; OR6 15 CY, 0.7 CY/RFT

Backhoe from land and hand tools

State the type and composition percentage of the fill material (e.g. sand 80%, silt 5%, clay 15%, etc.) 

100% sand, and biochar per DENRR

Per the plans, edges and toes of fill areas will be constructed using timber, coir fiber logs, or a combination of the two.

All regulated fill will be placed in State  Subaqueous Lands or

unvegetated Wetlands.  All filled areas for marsh restoration will be planted with marsh grasses once fill material has settled.

Safety railing will be placed along edges of fill at the 3 kayak launches.  No other structures other than

the coir logs and timber toes are proposed.
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Rip-Rap Sills and Revetments 

Please respond to each question.  Questions left blank may result in the application being returned as 
incomplete.   In addition, the answers to all of the questions in this Appendix must correspond accurately to 
the information on the plan and section view drawings for the project. 

1. Will the project be:
_____   New Construction (un-stabilized shoreline) 
_____   Repair or Replacement of an Existing Rip-Rap Structure or Rubble 
_____   Repair or Replacement of an Existing Bulkhead 
(If repair or replacement, submit photographs of the entire existing structure). 

2. How many linear feet of shoreline are proposed to be stabilized?  Out of line sill gap location is to be adjusted.

3. Is the project a: ___   Standard rip-rap revetment   X  Free-standing sill  

4. Describe the existing shoreline:

Lower energy shoreline, mostly protected by an existing stone sill/breakwater structure with occasional gaps. 

5. What is the total number of cubic yards of rip-rap that will be used?  2 to 3 CY of rip-rap will be handeled.

6. What is the number of cubic yards of rip-rap per running foot of shoreline? _________
(See page 4 for a guide to calculating total cubic yards and cubic yards per running foot). 

7. What will be the average weight of the stone used for the:
Armor stone:  ________                          Core stone:  _________ 
[If material other than stone, such as prefab geo-grid or other similar product is proposed, please 
describe here and include photographs or a brochure.   The Department strongly discourages the use 
of broken concrete, cinderblocks or other materials that are less dense than stone, more apt to move 
off site due to currents or wave action, and/or are not aesthetically pleasing or in keeping with the 
natural environment.] 
Describe: 
________________________________________________________________________________ 
____________________________________________________________________________________
____________________________________________________________________________________ 

Note: This Appendix only pertains to the single location in Operable Reach 4 where the existing stone gap 
alongthe sill is proposed to be adjusted to be in front of the stormwater outlet. 

X

Using existing rip-rap.  Moving the existing rip-rap from new gap location to fill in old gap locations. No changes to gap width, no
added material, and no net change in footprint.

Same as pre-existing.

Using pre-existing stone None
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8. For Standard Revetments answer A–F, below:   (for Sill projects, skip to Question #9)
A. How many linear feet will the structure extend channelward of: 
Mean High Water: __________Mean Low Water: ___________ 
Ordinary High Water:  ___________ (for non-tidal waters) 

B. How many square feet of the structure will be located: 
Channelward of Mean High Water: _________Channelward of Mean Low Water: _________ 
Channelward of Ordinary High Water: __________ (for non-tidal waters) 
On vegetated wetlands: __________ 

C. Will the revetment be backfilled?        ___  Yes    ___  No  
If yes, complete Appendix H and include it in your application. 

D. Will filter cloth be used behind the rip-rap structure?     ___  Yes   ___  No  

E. What is the average slope of the existing bank?  _________ 

F. What is the proposed slope of the rip-rap revetment? _________ 
(See page 3 for a guide to calculating slopes). 

9. Sill Projects:
A. What is the base width of the proposed structure: _____ 
B. What is the top width of the proposed structure: _____ 
C. How many square feet of the structure will be located: 

Channelward of Mean High Water: _______ Channelward of Mean Low Water: ________ 
Channelward of Ordinary High Water: __________ (for non-tidal waters) 
On vegetated wetlands: __________ 

D. What will be the average height of the structure: __________ 
E. How much of the structure (in inches) will extend vertically above: 

Mean High Water: _______        Ordinary High Water: _______ (for non-tidal waters) 

F. Are breaks or notches proposed in the sill to allow for greater flushing?  ___ Yes   ___ No        
G. Will fill material be placed behind the sill?  ___ Yes   ___ No If yes, complete appropriate appendix. 

H. Will wetland vegetation be planted behind the sill?       ___  Yes   
If yes, complete Appendix H and include it in your application.

Same as existing footprint
Same as existing, just below MHW

0

n/a

Existing 
footprint

Existing 
footprint

Same as existing, between 1.0 and 1.2 ft. NAVD88 

0 n/a

X

X

X    ___  No 
 Vegetation exists behind the sill, and extra 

suplemental planting are proosed as well.

n/a
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10. Construction Techniques (Complete for both Revetment and Sill Projects):
A. Will any dredging be required?  ___  Yes    ___  No        
If yes, please include appropriate dredging Appendix with your application). 

B. Please describe the sequence of construction and any techniques that will be utilized to minimize 
adverse impacts on the aquatic environment, and to preserve existing vegetation (particularly 
woody vegetation) along the shoreline:  

No woody vegetation along this portion of shoreline.  The stone will be picked up using a back hoe and moved directly

 
to the new location. Stone will be adjusted (fitted) by hand and bar as necessary.

CALCULATIONS 

RUN = Base width of the structure (in feet)   RISE = Vertical height of the structure (in feet) 

I.  How to calculate total cubic yards: 

    0.5  *  RUN  *  RISE  *  Linear feet of shoreline stabilized/27   =  Total Cubic Yards 

II. How to calculate cubic yards per running foot of shoreline:

  Total # Cubic Yards/ Linear feet of shoreline =  Cubic yards per running foot 

III. How to calculate slope:    Slope =   RUN/RISE

EXAMPLE: 

If we propose to stabilize 100 linear feet of shoreline with a rip-rap revetment that has a basewidth of 6 feet and a 
height of 3 feet: 

0.5 * 6 * 3 * 100/27  =  33.33 Total Cubic Yards   

II. 33.33/ 100=  0.333 Cubic Yards per running foot

III. 6/3=   Slope of 2

X

However, if the new gap is clogged with vegetation between the stormwater discharge pipe and gap, the 
vegetation will be relocated to unvegetated or poorly vegetated locations behind he sill.
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Vegetative Stabilization 
• Please make sure that all answers in this appendix correspond to information on the application

drawing

1. Submit a brief description of the proposed activity

2. Is grading of bank and/or placement of fill part of this project?      Yes     No
If yes complete Appendix H

3. Indicate the area of proposed planting that is channelward of the:
a. Tidal Waters: mean high water line? ________ ft2 

mean low water line? _________ ft2 
b. Non-tidal waters:  ordinary high water line? ______ ft2

4. What will the water depth of the plantings be relative to the: (provide the range if it varies)
a. Tidal Waters: mean high water line? 0 to - 0.63 ft 

mean low water line? + 1.88 to +2.5 ft 
b. Non-tidal waters:  ordinary high water line? ______ ft

5. Provide the list of plant species that will be utilized.

6. Describe the sequence of construction and planting.

7.

The project is to implement a master living shoreline plan.  This plan incorporates plantings in both 
regulated areas and uplands, in areas spread out over more then 2,200 linear feet of shoreline.  The 
information below is specific to the plantings occurring in regulated areas. Please see Plans and 
Design Narative for more detail.

X

n/a
0

~3,394 (up to 3,228 plugs and 30 pots)

n/a

(All intertidal plantings are 
targeting the top 25% of the 
tidal range)

Please see the planting schedule provide in the plan set.

1 -Install structural components of living shorelines.
2 - When specified, place sand to raise marsh platform in preparation of planting.
3 - Allow for fill to naturally settle.
4 - Plant vegetation by augering holes, adding 1 tsp of slow relaese fertilizer, placing root system in hole,
followed by a light tamping

Describe the maintenance and monitoring plan for the vegetation. Please see Design Narrative.  A 

Monitoring Plan is being prepared by CIB and will be provided under separate cover.
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ACTIVITIES IN STATE WETLANDS 
Please make sure that all answers in this appendix correspond to information on the application drawings. 

1. Project description and explanation of need.

2. What is area of impact for each activity in state wetlands?

Wetlands Walkways/Other Structures:
Length __________ ft. Width ___________ ft.
# Piles ___________   Height___________ ft. over marsh

3. What is volume of fill or excavated material involved in this project?

Fill __________ cubic yards
Excavation __________ cubic yards

4. Map number of state wetland  map where project is located:   DNR # __________

ENVIRONMENTAL SUMMARY - PLEASE SUBMIT AN EVALUATION OF IMPACT OF THE PROPOSED ACTIVITY (ATTACH 
ADDITIONAL SHEETS AS NEEDED): 

5. State reasons that structures cannot feasibly be located on lands other than wetlands.

6. Detail temporary and permanent changes which would be caused by the proposed project and the impact of
these changes on the project area and adjacent areas.

7. Describe alternatives to the proposed action which would reduce or avoid environmental damage.

8. Describe all measures to be taken during and after the completion of the proposed project to reduce
detrimental effects.

9. Describe all permanent environmental impacts which cannot be avoided.

The project is to implement a master living shoreline plan. State Mapped Wetlands occur at  only one location within the 
project area (within Operable Reach 1; see Plans for more detail). The information below is specific to the 
aforementioned mapped wetland area.  No work will disturb vegetated mapped wetlands; work is only proposed to occur 
in an unvegetated mapped area. DNREC perfoming biochar research within filled area.

80 LFT. of toe made up of 12" dia. timber and 16" dia. coir fiber 
log (187 SF, 2.8 CY)
22 LFT. of 12" dia. high density coir fiber log (22 SF, 0.64 CY)
15 LFT low density coir fiber log (15 SF, 0.44 CY)
183 square feet of sand fill (6.8 CY)
All areas recieveing fill will also be planted with low marsh 
vegetation at 1 FT O.C.

0
6.8

082

This is to protect and reestablish a tidal marsh. Work is  location dependent.

80 LFT of marsh edge protected, 183 SF of unvegetated mapped marsh revegetated

No environmental damage contemplated.  This is a restoration/enhancement project. 

Avoidance of vegetated marshland and monitoring post implementation (CIB to provide draft Monitoring and Management 
Plan under separate cover)

All anticipated impacts are beneficial; restored and protected marsh. 
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10. Submit detailed evaluation of impact of the proposed project on the following:

a. Value of tidal ebb and flow

i. Production Value:  carrying organic matter to adjacent estuaries and coastal waters which serve
as breeding areas for certain animal species (especially fish and shellfish).

ii. Value as a natural protective system of absorption of storm wave energy, flood waters, and
heavy rainfall, thereby decreasing flood and erosion damage.

iii. The prevention of silting in certain harbors and inlets thereby reducing dredging.
iv. Removal and recycling of inorganic nutrients.
v. Effect on the estuarine waters.

b. Habitat Value
i. Habitat for resident species of wildlife including furbearers, invertebrates, finfish.

ii. Habitat for migratory wildlife species including waterfowl, wading birds, shorebirds, shorebirds,
passerines, finfish, shrimp.

iii. Rearing area, nesting area, breeding grounds for various species.
iv. Habitat for rare or endangered plants.
v. Presence of plants or animals known to be rare generally, or unique to the particular location.

vi. Presence of plants or animals near the limits of their territorial range.
vii. Presence of unique geological or wetland features.

c. Aesthetic Effect - Consideration of the aesthetic effect may include:
i. Presence of plants or animals of a high visual quality.

ii. The presence of an associated water body.
iii. Wetland type of topographic diversity.

d. Impact of Supporting Facilities

The supporting facilities to be considered include any public or private construction, whether or not 
the construction occurs in the wetlands, which would be required for construction or operation of 
the proposed wetlands activity, such as roads, sewage disposal facilities, electric lines, water supply 
systems, and schools.  Effects shall be separately determined for the lands neighboring such 
facilities. 

Improved  habitat.

Reduced erosion, improved wave dampening.
n/a

Improve nutrient management (see Design Narrative)
Improved water quality.

Improved marsh habitat.

Improved habitat.
Improved area for nesting.

n/a
n/a

n/a
n/a

Significant aesthetic benefits.
Improved land/water connection to adjacent creek.

Allows for transition of low marsh to high marsh to riparian  
buffer.

n/a
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e. Effect on Neighboring Land Uses
i. The effects of the proposed wetland activity on neighboring land use are to be considered

whether or not the neighboring lands are wetlands.
ii. The environmental, aesthetic and economic effects of the proposed wetlands activity on land

uses neighboring the lands on which supporting facilities will be located may be considered.

f. Federal, State, Regional, County and Municipal Comprehensive Plans.
Compliance of the proposed activities with the plans of the jurisdiction in which it is proposed to 
take place, and its impact on the plans of other affected jurisdictions. 

g. Economic Impact
Economic Impact shall include a short and long-term evaluation of the following factors to the 
extent the effect is directly attributable to the proposed activity: 
i. Jobs created or lost and the net income effect of jobs.

ii. Increases in revenues to or increases in expenditure by State, County and local governments
(e.g., increased taxes from an increased tax base and increased expenditure for maintaining
supporting facilities).

iii. Increases or decreases in the value attributable to the wetland as a source of nutrients to finfish,
crustacea and shellfish and as habitats of such species or other flora or fauna of significant
actual or potential economic value.

iv. Increases or decreases in the value of the land as a recreational area.
v. Increases or decreases in the cost of flood control or expected flood damage which might be

caused by the effect of the activity on the natural capacity of the wetland to reduce flood
damage.

vi. Increases or decreases the costs of maintaining navigable harbors and waterways which would
result from altering the capacity of the wetlands to absorb silt.

vii. The net economic effect, both public and private, or any contemplated supporting facilities.
viii. The net economic effect, both public and private, of the proposed activity on neighboring land

uses.

Adjacent upland land use is marina access and associated parking lot, and open space. Other non regulated 
elements of the project include parking lot improvements and buffer improvements, mutually benefitting 
the public and environment in a cohabitational manner.

No impacts.

Installation will support up to 8 jobs  for a few weeks.

n/a

Improved nutrient management, water quality, and biochar research.
Improved aesthetics and enjoyment.

Increased storm protection, but no change in flooding.

No significant change.
n/a

Improved  aesthetics and quality of life for residents.
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