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January 17, 2025 

 
District Engineer 
U.S. Army Corps of Engineers, Philadelphia District 
Wanamaker Building 
100 Penn Sq. East 
Philadelphia, Pennsylvania 19107-3390 
 

Project:  REQUEST TO ALTER US ARMY CORPS OF ENGINEERS 
CIVIL WORKS PROJECTS PURSUANT TO 33 USC 408 
Dune Modification at Lots 21 and 22 
Sandpiper Village, South Bethany, DE 19930 

 

Dear District Engineer: 

On behalf of the homeowners of lots 21 and 22 in Sandpiper Village, South Bethany, DE, we are 
requesting permission (Section 408 review) to modify the existing federally authorized dune 
fronting their properties.  We have submitted a Coastal Construction Permit application to the 
local permitting authority/non-federal sponsor, DDNREC (Delaware Department of Natural 
Resources and Environmental Control) for the project.  As a part of the permitting process, we 
were directed to submit Section 408 review to the District Engineer.  

The dune in front of the subject properties has exceeded the USACE design crest elevation of +16 
ft NAVD, reaching nearly +24 ft at its peak, as shown in the existing conditions survey (Exhibit A). 
This increase has led to ongoing maintenance and repair needs for the homeowners, as described 
in the homeowner hardship summary (Exhibit B). 

Therefore, we request permission to modify/lower the existing federal dune fronting Lots 21 and 
22 to the USACE design crest elevation of +16 ft NAVD as shown in Exhibit C. To support this, we 
prepared a coastal floodplain analysis (Exhibit D) using FEMA’s methodology for the effective 
flood study and the revised analysis for the Town-wide Letter of Map Revision (LOMR).   The 
analysis demonstrates that lowering the dune crest to +16 ft NAVD (to match the USACE design 
crest elevation) will not cause adverse impacts (increased flooding) to adjacent properties. 

The dune modification will be performed by a licensed and insured excavation contractor.  The 
contractor will truck the sand south down Ocean Drive to Fenwick Park where it will be unloaded 
and stockpiled in a location as directed by DNREC.  All excavation and stockpile activities will be 
performed above the High Tide Line (HTL) and Mean High Water (MHW). Once that sand is 
removed and the dune is graded properly, the dune will be planted with low growing grasses and 
vegetation to sustain the dune and keep the sand in place. 

As mentioned above, all work will be conducted within the uplands, above the High Tide Line 
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(HTL) and Mean High Water (MHW) Line; therefore, a Section 10/404 review is not required.  
Work will be limited to private property (Lots 21 and 22) and state-owned property (non-federal 
sponsor); no federally owned real estate will be used. 

The non-federal sponsor DNREC has reviewed the project plans and has provided a Letter of No 
Objection (Exhibit E).  Construction is anticipated to start in March 2025.  

 

Additional supporting details/analysis of the project are included below: 

Technical Analysis and Adequacy of Design 
• Geotechnical Evaluation – N/A 
• Structural – N/A 
• Hydraulic and Hydrology – The Coastal Floodplain Analysis Report demonstrates that the 

dune modification will not cause increased flooding to the adjacent properties (Exhibit D). 
• Operations and Maintenance Requirements – It is anticipated that future maintenance 

will be required at 5-to-10-year intervals to maintain the +16 ft crest elevation.  Grass 
plantings after the dune modification will aid in stabilizing and maintaining the dune. 

Real Estate Analysis 
The project is located on Lots 21 and 22 of Sandpiper Village and partially on state-owned lands 
(Exhibit F).  Access to the site` is on state-owned land. 

Residual Risk 
The project will not cause increased flood risk to adjacent properties as demonstrated in the 
Coastal Floodplain Analysis Report (Exhibit D).  No other risks have been identified for the project. 

Executive Order 11988 Considerations 
N/A 

Environmental Protection Compliance 
• National Environmental Policy Act – N/A 
• Endangered Species Act – N/A 
• Fish and Wildlife Coordination Act – N/A 
• Marine Protection, Research and Sanctuaries Act – N/A 
• Wild and Scenic Rivers Act – N/A 
• Coastal Zone Management Act – N/A 
• Clean Air Act – N/A 
• Hazardous, Toxic and Radioactive Waste – N/A 
• National Historic Preservation Act – N/A 
• Noise Control Act – N/A 
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Please let me know if you need additional information or require any further explanation.  Thank 
you for your time and consideration, and I look forward to hearing from you soon. 

 

Sincerely, 

 
Michael A Giovannozzi, PE 
Senior Engineer 
561-703-5230 
mike@aquaterraci.com 
 

Attachments: 

• Exhibit A: Existing Topography and Site Plan 
• Exhibit B: Owner Hardship Summary  
• Exhibit C: Dune Modification Plans 
• Exhibit D: Coastal Floodplain Analysis Report 
• Exhibit E: Non-Federal Sponsor’s Letter of No Objection 
• Exhibit F: Real Estate Ownership Documents  
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Existing Topography and Site Plan   
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Owner Hardship Summary   
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14 & 16 Sea Side Dr, South Bethany, DE 

Coastal Floodplain Analysis 
Owner Hardship Summary 

Below is a summary of the hardships the owners of Lots 21 and 22 have experienced due 
to the increased dune fronting their properties. 

Harsh Northeastern Winds blow sand across the beach and along the oversized perpendicular 
dune and up through the wide-open beach access onto the homes located on Lots 21 and 22 
constantly throughout the fall/winter/spring seasons during nor-easters and major storms. The 
excessive height of the dune causes a wind tunnel down the north side of dune and directly onto 
the house located on Lot 22 causing issues with paint, landscaping, the need for a window 
replacement, and gas leaks.   

• The current landscape contractor at Lot 22 claims that the unusually harsh winds on this 
side of the home prohibits growth of just about anything they plant there, and that it needs 
to be replaced annually for this reason, causing the owner undue financial hardship that 
would normally be a one-time cost with minimal needs for replacement.   

• An approximately 30” square window is in need of replacement on the north side of the 
home due to the seal of the window failing due to constant wind pressure against this 
window. 

• Sharp Energy gas company was at the property located on lot 22 at the end of July, 2024 
due to a gas leak which required repairs of the gas equipment on the north side of the 
house.  Sharp Energy informed the homeowner that they will need to completely replace 
most of the gas equipment on the north side of their home, due to the high winds/sand 
blasting causing damage to the pipes/meter.  Similar repair work was done a little over 5 
years ago as well, and the main cause is the harsh high winds that blow through the beach 
access. This is a major safety hazard, especially since the homeowner is not living there 
year-round. Should similar leaks occur when no one is currently home, potential major 
damage to the home and adjacent properties is possible.    

The east sides of the homes located on lots 21 and 22 are continually blasted with sand as well, 
and the homeowner’s have had issues with keeping their storm shutters clean and operational in 
recent years because of this.  These harsh sand blowing issues as well as the increasing height of 
the dune causes more and more sand to beat against the homes causing continual need for painting 
and power washing. The increased sand blasting westward has also caused the outdoor condensing 
units at both homes to need to be replaced more frequently even though annual maintenance is 
completed on the outdoor units twice a year. These issues are exacerbated as the dune continues 
to increase in height. 
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14 & 16 Sea Side Dr, South Bethany, DE
Coastal Floodplain Analysis

Project Narrative and Analysis Description

Property Location and Description
The subject site for this study is located at 14 and 16 Sea Side Drive (Lots 21 & 22), in the Town of
South Bethany, Delaware. The subject site is located on the Federal EmergencyManagement Agency
(FEMA) Effective Flood Insurance Rate Map (FIRM) 10005C0518K, with an effective date of March
16, 2015 and is part of the town wide FEMA Letter of Map Revision (LOMR) Case No 22 03 0643P,
with an effective date of April 5, 2022. It is surrounded mostly by existing single family residential
development and the Atlantic Ocean coastline. The approximate property boundaries for Lots 21 &
22 are depicted on the enclosed Topographic Work Map submitted with this report.

Study Area Parameters and Purpose
The subject site is generally located between the Atlantic Ocean to the east and Coastal Highway
(Delaware Route 1) to the west. This area of South Bethany is mainly comprised of residential
development. Per the town wide LOMR (22 03 0643) within effective FIRM #10005C0518K, the
subject site is affected by Flood Zone VE (elevation 12 feet NAVD 88). The site is bordered on the
west by Sea Side Dr and on the east by a sand beach and dune system along the Atlantic Ocean coast.
The site is bordered on the north and south residential development.

The dune and beach system along the shoreline is part of a long term beach erosion project
sponsored by the US Army Corps of Engineers (USACE) and Delaware Department of Natural
Resources and Environment Control (DNREC). The federally authorized beach berm has an elevation
of +7 ft NAVD and varies in width from 169 ft to 219 ft along the entire beach fill area. The original
designed dune has a crest elevation of +16 and a width of 15 ft along the beachfill area, however, the
subject site is in a transition area between the federally authorized project and a local beachfill
project to the north. Consequently, the dune has a transition that is wider than necessary. That
combined with the plan form of the dune transition has caused a dune to increase in height over time
due to wind blown sand. The dune crest exceeds +23 ft based on the 2024 topographic survey.
Because of this, the property owners of Lots 21 & 22 are proposing to modify the dune by lowering
its crest elevation to +16 ft NAVD (the federally authorized dune crest elevation) due to the hardships
associated with the increased dune size (see Summary of Hardships in the attachments).

Due to the property being designated within a Special Flood Hazard Area within the effective flood
zone of VE (EL 12), a site specific wave analysis has been prepared to evaluate the potential impacts
of the proposed dune modification (dune lowering/grooming to the federal dune crest height of +16
ft NAVD88) on the wave conditions and water levels during the 1% annual chance event (100 year
event). DNREC has requested this analysis to confirm that the proposed dune modification does not
cause increased flooding to adjacent properties. To evaluate the impacts of the dune modification a
wave analysis was conducted. The following sections of this report provide details on the analysis
input data, approach and results.
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CHAMP Modeling
The Coastal Hazard Analysis Modeling Program (CHAMP) Version 2.0 was used to perform the coastal
wave analysis at the study area. The CHAMP program is a currently FEMA accepted numerical
modeling to be used for wave hazard analyses. The Atlantic Ocean is the regulatory flood source for
the project area per FEMA FIRM Panel #10005C0518K. To better define the coastal flooding and wave
conditions supplementing the Effective FIS within the study area, two transects, paths of a simulated
storm generated wave, were delineated; Transect #1 was delineated from the coastal shoreline
through the beach/dune system and subject property (from east to west) and Transect #2 was
delineated at an oblique angle through the beach/dune system. Both Transects were analyzed for
the existing (current) and proposed (dune modification) conditions.

Transect #1
 Transect General Information:

To establish the Transect #1 location and data, a transect was aligned seaward of the shoreline,
proceeding west through the beach/dune system and the subject property and terminating 600
feet landward of the shoreline. Transect #1 was aligned perpendicular to the shoreline of the
property creating a bearing of 268o. Ground elevation for the transect was obtained from the
2017 USACE LiDAR topography (to be consistent with the town wide LOMR) supplemented with
a 2024 topographic survey. The Topographic Work Map, provided in Section 3, shows the
location of Transect #1 from the Atlantic Ocean through the subject property.

Tidal data was obtained from NOAA vDatum Program (v4.7) for the subject site. Based upon the
vDatum Program, the Mean High Water (MHW) is 1.14 feet (NAVD 88) and the Mean LowWater
(MLW) is 2.30 feet (NAVD 88). The vDatum Program output is included within Section 2 of this
report.

Two topographic scenarios were developed for Transect #1, one to represent pre project
(existing) conditions (Transect #1 � Existing) and one to represent post project (proposed due
modification) conditions (Transect #1 � Proposed). The existing topographic scenario includes
elevations representative of the existing conditions on the property. The proposed topographic
scenario includes the profile of the proposed dune modification (lowering of the dune crest to
match the federal beachfill dune crest of +16 ft NAVD). Copies of the Existing Site Plan and
Proposed Dune Modification are included in Section 3 of this report. All the elevations for
Transect #1 used for the CHAMP modeling are referenced to the vertical datum NAVD 88.

For the CHAMP modeling of Transect #1, the input for the 1% Annual Chance (100 year) Storm
conditions includes the following criteria obtained from the town wide LOMR for South Bethany
(Case No 22 03 0643P, effective April 5, 2022):

 1% Annual Chance Stillwater Elevation (SWEL): 6.2 to 8.2 feet NAVD 88;
 1% Annual Chance Deepwater Wave Height: 16.99 feet;
 1% Annual Chance Deepwater Wave Period 12.81 seconds;
 1% Annual Chance Deepwater Wave Set up: included in 1% SWEL
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 Erosion Assessment � Transect #1
For conservative purposes, since erosion was considered in the Effective FIS and the town wide
LOMR, it is anticipated that some erosion of the open shoreline would occur during 1% Annual
Chance Storm Event. Therefore, an erosion analysis was performed along Transect #1 considering
the open shoreline. Based upon review of the 2017 LiDAR topographic data and supplemental
2024 topographic survey, the dune is larger than FEMA�s minimum dune area of 540 sqft/ft.
Therefore, the dune was eroded using the dune retreat method. This method is applicable to the
dune is this particular area is it is of considerable magnitude larger than the other dunes with the
Town of South Bethany (where a modified erosion method was applied to the dunes for the town
wide LOMR). Figure 1 depicts the pre project intact and eroded dune profiles. Figure 2 depicts
the post project intact and eroded dune profiles.

 
Figure 1. Pre-Project Intact and Eroded Dune Profiles.

 
Figure 2. Post-Project Intact and Eroded Dune Profiles.
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 Wave Height Analysis � Transect #1
To perform the pertaining WHAFIS routine on the CHAMP program the eroded profile was used
and the applicable WHAFIS cards were entered on the respective stations. Inland Fetch (IF) cards
were used intermittently along Transect #1. No additional WHAFIS carding was applied in order
to remain conservative with the analysis. Both topographic scenarios used the same WHAFIS
carding.

 Wave Run up Analysis �Transect #1
A wave run up analysis was performed using the RUNUP2 module within CHAMP. This method is
applicable for this dune as the retreat erosion was applied to the dune. The maximum calculated
2% runup elevation did not overtop the existing or modified dune for Transect 1.

 Wave Envelope �Transect #1
The wave envelope is a combination of the potential wave runup elevation and the controlling
wave crest elevation profile. The wave crest elevation profile is plotted along a transect (from the
zero (0.0 foot) map datum elevation landward) based on the results of theWHAFISmodel or other
methodology. A horizontal line is extended seaward from the potential wave runup elevation to
its intersection with the wave crest profile to obtain the wave envelope, plotted from the zero
(0.0 ft) map contour. Figure 3 shows the wave envelope for both the pre and post project eroded
dune profiles. A large scale plot wave envelope is included in the attachments.

 
Figure 3. Transect 1 - Wave Envelope and Gound Elevation Comparison for the Pre- and Post-Project Eroded Dune

Transect #2
 Transect General Information:

To establish the Transect #2 location and data, a transect was aligned seaward of the shoreline,
proceeding southwest through the beach/dune system and the subject property and terminating
850 feet landward of the shoreline. Transect #2 was aligned generally perpendicular to the dune
line during the 100 year water level creating a bearing of 210o. Ground elevation for the transect
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was obtained from the 2017 USACE LiDAR topography (to be consistent with the town wide
LOMR) supplemented with a 2024 topographic survey. The Topographic Work Map, provided in
Section 3, shows the location of Transect #2 from the Atlantic Ocean through the subject
property.

Tidal data was obtained from NOAA vDatum Program (v4.7) for the subject site. Based upon the
vDatum Program, the Mean High Water (MHW) is 1.14 feet (NAVD 88) and the Mean LowWater
(MLW) is 2.30 feet (NAVD 88). The vDatum Program output is included within Section 2 of this
report.

Two topographic scenarios were developed for Transect #2, one to represent pre project
(existing) conditions (Transect #2 � Existing) and one to represent post project (proposed due
modification) conditions (Transect #2 � Proposed). The existing topographic scenario includes
elevations representative of the existing conditions on the property. The proposed topographic
scenario includes the profile of the proposed dune modification (lowering of the dune crest to
match the federal beachfill dune crest of +16 ft NAVD). Copies of the Existing Site Plan and
Proposed Dune Modification are included in Section 3 of this report. All the elevations for
Transect #1 used for the CHAMP modeling are referenced to the vertical datum NAVD 88.

For the CHAMP modeling of Transect #2, the input for the 1% Annual Chance (100 year) Storm
conditions includes the following criteria obtained from the town wide LOMR for South Bethany
(Case No 22 03 0643P, effective April 5, 2022):

 1% Annual Chance Stillwater Elevation (SWEL): 6.2 to 8.2 feet NAVD 88;
 1% Annual Chance Deepwater Wave Height: 16.99 feet;
 1% Annual Chance Deepwater Wave Period 12.81 seconds;
 1% Annual Chance Deepwater Wave Set up: included in 1% SWEL

 Erosion Assessment � Transect #2
For conservative purposes, since erosion was considered in the Effective FIS and the town wide
LOMR, it is anticipated that some erosion of the open shoreline would occur during 1% Annual
Chance Storm Event. Therefore, an erosion analysis was performed along Transect #1 considering
the open shoreline. Based upon review of the 2017 LiDAR topographic data and supplemental
2024 topographic survey, the dune is larger than FEMA�s minimum dune area of 540 sqft/ft.
Therefore, the dune was eroded using the dune retreat method. This method is applicable to the
dune is this particular area is it is of considerable magnitude larger than the other dunes with the
Town of South Bethany (where a modified erosion method was applied to the dunes for the town
wide LOMR). Figure 4 depicts the pre project intact and eroded dune profiles. Figure 5 depicts
the post project intact and eroded dune profiles.
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Figure 4. Pre-Project Intact and Eroded Dune Profiles.

 
Figure 5. Post-Project Intact and Eroded Dune Profiles.

 Wave Height Analysis � Transect #2
To perform the pertaining WHAFIS routine on the CHAMP program the eroded profile was used
and the applicable WHAFIS cards were entered on the respective stations. Inland Fetch (IF) cards
were used intermittently along Transect #22. No additional WHAFIS carding was applied in order
to remain conservative with the analysis. Both topographic scenarios used the same WHAFIS
carding.

 Wave Run up Analysis �Transect #2
A wave run up analysis was performed using the RUNUP2 module within CHAMP. This method is
applicable for this dune as the retreat erosion was applied to the dune. The maximum calculated
2% runup elevation did not overtop the existing dune for Transect 2, however it did extend slightly
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above the modified dune. A further wave runup analysis (wave runup on a plateau above a low
bluff) was performed and it was determined that the runup only extended for 20 ft along the
modified dune crest. The modified dune crest had a total width of 110 ft, so the modified dune
was not overtopped by the wave runup.

 Wave Envelope �Transect #2
The wave envelope is a combination of the potential wave runup elevation and the controlling
wave crest elevation profile. The wave crest elevation profile is plotted along a transect (from the
zero (0.0 foot) map datum elevation landward) based on the results of theWHAFISmodel or other
methodology. A horizontal line is extended seaward from the potential wave runup elevation to
its intersection with the wave crest profile to obtain the wave envelope, plotted from the zero
(0.0 ft) map contour. Figure 6 shows the wave envelope for both the pre and post project eroded
dune profiles. A large scale plot wave envelope is included in the attachments. It is noted that
the wave envelope at the eroded dune is lower than the wave envelope for the intact dune by 0.1
ft. The wave envelope at the shoreline was found to be 11.7 ft NAVD for the pre project condition
compared to 11.6 ft NAVD for the post project condition.

 
Figure 6. Transect 2 - Wave Envelope and Gound Elevation Comparison for the Pre- and Post-Project Eroded Dune.

Wave Analysis Results and Discussion:

The conducted overland wave and runup analysis evaluated the resulting wave conditions for the
existing conditions compared to the proposed conditions. The analysis utilized the FEMA accepted
CHAMP program to simulate the 1% annual chance event utilizing recent topographic and
bathymetric data along with the proposed dune modification.

Based on evaluation of the overland wave propagation and wave runup results between the
existing and proposed transects, the results indicate that the proposed dune modification will not
cause an increase in flood water elevations to the surrounding properties. In fact, the results for
overland wave propagation and wave runup are nearly the same for both the existing and
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proposed conditions for both transects based on the results in depicted in Figure 3 and Figure 6.
Furthermore, the results for Transect 2 indicated that the dune modification will results in a
lowering of the wave envelope elevation by 0.1 ft. Table 1 provides a summary of the wave runup
and overtopping analysis for the pre and post project conditions for both Transects.

Table 1. Summary of Results for the Pre- and Post-Project Dunes 

 

In addition, it is noted that there is no dune overtopping for either condition for the transects
analyzed. The AO zone depicted on the effective FIRM in the subject site vicinity is flooding from
adjacent areas where the dune is lower and therefore removed (completely eroded) in FEMA�s
effective study. Lowering the dune crest at the subject site will have no impact on the AE zone
behind the dune, nor will it cause any adverse impacts to adjacent properties.

Mapping and Attachments

A certified Topographic Work Map is included within Section 3 of this report, indicating the existing
flood zone boundaries and designations, the property boundary site, existing topographic
information, existing land features and the proposed seawall. The scale of the Topographic Work
Map has been set to provide a clear and detailed: depiction of the study area, and topographic
information. A CD containing the digital mapping files, digital copy of this Coastal Wave Analysis
Report, coastal modeling files and submittal cover letters has been also included within Section 3 of
this report.

Seaward of
the Dune
Crest

Landward of
the Dune
Crest

1 Pre Project 8.2 8.7 16.9 11.2 23 no no 11 n/a (X zone)

1 Post Project 8.2 8.7 16.9 11.2 16 yes 1 no 11 n/a (X zone)
2 Pre Project 8.2 3.5 11.7 11.2 23 no no 11 n/a (X zone)
2 Post Project 8.2 3.4 11.6 11.2 16 no no 11 n/a (X zone)

Dune
Overtopping
Occurs?

Calculated BFE (ft NAVD) 2

2 Base Flood Elevations (BFE's) do not necessary match FEMA's effective FIRMMap. The BFE's were calculated to illustrate that the proposed
dune modifications do not increase potential flooding. No changes to FEMA's flood zones or BFE's are proposed within this analysis.

1 Runup exceeds the eroded dune crest, however, the wave runup energy is quickly dissipated along the crest of the dune (within 20ft) per
French's (1982) runup on a plateau dissipation method. No wave overtopping occurs.

100 yr
SWEL (ft
NAVD)

Transect
2%Wave

Runup, R2%
(ft NAVD)

R2% Elev (ft
NAVD)

2%Wave
Runup, R2%,
Elevation Cap
(ft NAVD)

Dune Crest
Elevation
(ft NAVD)

Runup
Exceeds
Crest?
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Owner Hardship Summary



 

Coastal and Waterfront Planning, 
Engineering & Design 

14 & 16 Sea Side Dr, South Bethany, DE 
Coastal Floodplain Analysis 

Owner Hardship Summary 

Below is a summary of the hardships the owners of Lots 21 and 22 have experienced due 
to the increased dune fronting their properties. 

Harsh Northeastern Winds blow sand across the beach and along the oversized perpendicular 
dune and up through the wide-open beach access onto the homes located on Lots 21 and 22 
constantly throughout the fall/winter/spring seasons during nor-easters and major storms. The 
excessive height of the dune causes a wind tunnel down the north side of dune and directly onto 
the house located on Lot 22 causing issues with paint, landscaping, the need for a window 
replacement, and gas leaks.   

 The current landscape contractor at Lot 22 claims that the unusually harsh winds on this 
side of the home prohibits growth of just about anything they plant there, and that it needs 
to be replaced annually for this reason, causing the owner undue financial hardship that 
would normally be a one-time cost with minimal needs for replacement.   

 An approximately 30� square window is in need of replacement on the north side of the 
home due to the seal of the window failing due to constant wind pressure against this 
window. 

 Sharp Energy gas company was at the property located on lot 22 at the end of July, 2024 
due to a gas leak which required repairs of the gas equipment on the north side of the 
house.  Sharp Energy informed the homeowner that they will need to completely replace 
most of the gas equipment on the north side of their home, due to the high winds/sand 
blasting causing damage to the pipes/meter.  Similar repair work was done a little over 5 
years ago as well, and the main cause is the harsh high winds that blow through the beach 
access. This is a major safety hazard, especially since the homeowner is not living there 
year-round. Should similar leaks occur when no one is currently home, potential major 
damage to the home and adjacent properties is possible.    

The east sides of the homes located on lots 21 and 22 are continually blasted with sand as well, 
and the homeowner�s have had issues with keeping their storm shutters clean and operational in 
recent years because of this.  These harsh sand blowing issues as well as the increasing height of 
the dune causes more and more sand to beat against the homes causing continual need for painting 
and power washing. The increased sand blasting westward has also caused the outdoor condensing 
units at both homes to need to be replaced more frequently even though annual maintenance is 
completed on the outdoor units twice a year. These issues are exacerbated as the dune continues 
to increase in height. 



USACE Beach Nourishment Plan







Tidal Data













Stillwater Elevation and Transect Data



















WHAFIS Output Report:

Transect #1 (existing)



1   WAVE HEIGHT COMPUTATIONS FOR FLOOD INSURANCE STUDIES (WHAFIS VERSION 4.0G, 08_2007)
2   Executed on: Thu Sep 5 16:29:44 2024
3   Input file: C:\Users\mgiov\Desktop\South Bethany Dune\CHAMP\Lot-22\w1-pre.dat

4   Output file: C:\Users\mgiov\Desktop\South Bethany Dune\CHAMP\Lot-22\w1-pre.out

5   
6   
7   
8   - Transect: 1-pre Date: 9/5/2024

9   THIS IS A 100-YEAR CASE
10   
11   PART1 INPUT
12   
13   IE 31.000 3.575 0.000 6.700 8.200 27.200 12.810 0.000 0.025

0.000
14   IF 216.000 8.200 0.000 8.200 0.000 0.000 0.000 0.000 0.025

0.000
15   ET 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000
16   1
17   
18   
19   END END FETCH SURGE ELEV SURGE ELEV INITIAL INITIAL BOTTOM AVERAGE
20   STATION ELEVATION LENGTH 10-YEAR 100-YEAR WAVE HEIGHT W. PERIOD SLOPE A-ZONES
21   IE 31.000 3.575 0.000 6.700 8.200 27.200 12.810 0.000 0.025 0.000
22   
23   
24   END END NEW SURGE NEW SURGE BOTTOM AVERAGE
25   STATION ELEVATION 10-YEAR 100-YEAR SLOPE A-ZONES
26   IF 216.000 8.200 0.000 8.200 0.000 0.000 0.000 0.000 0.025 0.000
27   
28   
29   ------------------------------------------------END OF TRANSECT-------------------------------------------------
30   
31   
32   NOTE:
33   
34   SURGE ELEVATION INCLUDES CONTRIBUTIONS FROM ASTRONOMICAL AND STORM TIDES.
35   1
36   
37   
38   
39   PART2: CONTROLLING WAVE HEIGHTS, SPECTRAL
40   PEAK WAVE PERIOD, AND WAVE CREST ELEVATIONS
41   
42   LOCATION CONTROLLING SPECTRAL PEAK WAVE CREST
43   WAVE HEIGHT WAVE PERIOD ELEVATION
44   

45   IE 31.00 3.58 12.81 10.70
46   
47   132.75 1.62 12.81 9.33
48   
49   IF 216.00 0.01 12.81 8.21
50   
51   
52   
53   PART3 LOCATION OF AREAS ABOVE 100-YEAR SURGE
54   
55   NO AREAS ABOVE 100-YEAR SURGE IN THIS TRANSECT
56   
57   
58   
59   PART4 LOCATION OF SURGE CHANGES
60   
61   STATION 10-YEAR SURGE 100-YEAR SURGE
62   
63   NO SURGE CHANGES IN THIS TRANSECT
64   
65   
66   
67   PART5 LOCATION OF V ZONES
68   
69   STATION OF GUTTER LOCATION OF ZONE
70   
71   60.93 WINDWARD
72   
73   
74   
75   PART6 NUMBERED A ZONES AND V ZONES
76   
77   STATION OF GUTTER ELEVATION ZONE DESIGNATION FHF
78   
79   
80   31.00 10.70
81   
82   V 5 EL=11 25
83   
84   46.10 10.50
85   
86   V 5 EL=10 25
87   
88   60.93 10.30
89   
90   A 5 EL=10 25
91   
92   120.28 9.50
93   
94   A 5 EL= 9 25



95   
96   194.23 8.50
97   
98   A 5 EL= 8 25
99   

100   216.00 8.21
101   
102   
103   
104   ZONE TERMINATED AT END OF TRANSECT
105   
106   
107   
108   PART 7 POSTSCRIPT NOTES
109   
110   
111   



WHAFIS Output Report:

Transect #1 (proposed)



1   WAVE HEIGHT COMPUTATIONS FOR FLOOD INSURANCE STUDIES (WHAFIS VERSION 4.0G, 08_2007)
2   Executed on: Thu Sep 5 16:31:32 2024
3   Input file: C:\Users\mgiov\Desktop\South Bethany Dune\CHAMP\Lot-22\w1-post.dat

4   Output file: C:\Users\mgiov\Desktop\South Bethany Dune\CHAMP\Lot-22\w1-post.out

5   
6   
7   
8   - Transect: 1-post Date: 9/5/2024

9   THIS IS A 100-YEAR CASE
10   
11   PART1 INPUT
12   
13   IE 30.000 3.502 0.000 6.700 8.200 27.200 12.810 0.000 0.025

0.000
14   IF 218.000 8.200 0.000 8.200 0.000 0.000 0.000 0.000 0.025

0.000
15   ET 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000
16   1
17   
18   
19   END END FETCH SURGE ELEV SURGE ELEV INITIAL INITIAL BOTTOM AVERAGE
20   STATION ELEVATION LENGTH 10-YEAR 100-YEAR WAVE HEIGHT W. PERIOD SLOPE A-ZONES
21   IE 30.000 3.502 0.000 6.700 8.200 27.200 12.810 0.000 0.025 0.000
22   
23   
24   END END NEW SURGE NEW SURGE BOTTOM AVERAGE
25   STATION ELEVATION 10-YEAR 100-YEAR SLOPE A-ZONES
26   IF 218.000 8.200 0.000 8.200 0.000 0.000 0.000 0.000 0.025 0.000
27   
28   
29   ------------------------------------------------END OF TRANSECT-------------------------------------------------
30   
31   
32   NOTE:
33   
34   SURGE ELEVATION INCLUDES CONTRIBUTIONS FROM ASTRONOMICAL AND STORM TIDES.
35   1
36   
37   
38   
39   PART2: CONTROLLING WAVE HEIGHTS, SPECTRAL
40   PEAK WAVE PERIOD, AND WAVE CREST ELEVATIONS
41   
42   LOCATION CONTROLLING SPECTRAL PEAK WAVE CREST
43   WAVE HEIGHT WAVE PERIOD ELEVATION
44   

45   IE 30.00 3.63 12.81 10.74
46   
47   133.40 1.64 12.81 9.35
48   
49   IF 218.00 0.01 12.81 8.21
50   
51   
52   
53   PART3 LOCATION OF AREAS ABOVE 100-YEAR SURGE
54   
55   NO AREAS ABOVE 100-YEAR SURGE IN THIS TRANSECT
56   
57   
58   
59   PART4 LOCATION OF SURGE CHANGES
60   
61   STATION 10-YEAR SURGE 100-YEAR SURGE
62   
63   NO SURGE CHANGES IN THIS TRANSECT
64   
65   
66   
67   PART5 LOCATION OF V ZONES
68   
69   STATION OF GUTTER LOCATION OF ZONE
70   
71   62.86 WINDWARD
72   
73   
74   
75   PART6 NUMBERED A ZONES AND V ZONES
76   
77   STATION OF GUTTER ELEVATION ZONE DESIGNATION FHF
78   
79   
80   30.00 10.74
81   
82   V 5 EL=11 25
83   
84   48.01 10.50
85   
86   V 5 EL=10 25
87   
88   62.86 10.30
89   
90   A 5 EL=10 25
91   
92   122.25 9.50
93   
94   A 5 EL= 9 25



95   
96   196.22 8.50
97   
98   A 5 EL= 8 25
99   

100   218.00 8.21
101   
102   
103   
104   ZONE TERMINATED AT END OF TRANSECT
105   
106   
107   
108   PART 7 POSTSCRIPT NOTES
109   
110   
111   



WHAFIS Output Report:

Transect #2 (existing)



1   WAVE HEIGHT COMPUTATIONS FOR FLOOD INSURANCE STUDIES (WHAFIS VERSION 4.0G, 08_2007)
2   Executed on: Thu Sep 5 16:49:13 2024
3   Input file: C:\Users\mgiov\Desktop\South Bethany Dune\CHAMP\Lot-22\w2-pre.dat

4   Output file: C:\Users\mgiov\Desktop\South Bethany Dune\CHAMP\Lot-22\w2-pre.out

5   
6   
7   
8   - Transect: 2-pre Date: 9/5/2024

9   THIS IS A 100-YEAR CASE
10   
11   PART1 INPUT
12   
13   IE 30.000 0.000 0.000 6.700 8.200 27.200 12.810 0.000 0.017

0.000
14   IF 522.000 8.200 0.000 8.200 0.000 0.000 0.000 0.000 0.017

0.000
15   ET 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000
16   1
17   
18   
19   END END FETCH SURGE ELEV SURGE ELEV INITIAL INITIAL BOTTOM AVERAGE
20   STATION ELEVATION LENGTH 10-YEAR 100-YEAR WAVE HEIGHT W. PERIOD SLOPE A-ZONES
21   IE 30.000 0.000 0.000 6.700 8.200 27.200 12.810 0.000 0.017 0.000
22   
23   
24   END END NEW SURGE NEW SURGE BOTTOM AVERAGE
25   STATION ELEVATION 10-YEAR 100-YEAR SLOPE A-ZONES
26   IF 522.000 8.200 0.000 8.200 0.000 0.000 0.000 0.000 0.017 0.000
27   
28   
29   ------------------------------------------------END OF TRANSECT-------------------------------------------------
30   
31   
32   NOTE:
33   
34   SURGE ELEVATION INCLUDES CONTRIBUTIONS FROM ASTRONOMICAL AND STORM TIDES.
35   1
36   
37   
38   
39   PART2: CONTROLLING WAVE HEIGHTS, SPECTRAL
40   PEAK WAVE PERIOD, AND WAVE CREST ELEVATIONS
41   
42   LOCATION CONTROLLING SPECTRAL PEAK WAVE CREST
43   WAVE HEIGHT WAVE PERIOD ELEVATION
44   

45   IE 30.00 6.30 12.81 12.61
46   
47   140.70 4.90 12.81 11.63
48   
49   245.25 3.57 12.81 10.70
50   
51   355.95 2.15 12.81 9.70
52   
53   466.65 0.72 12.81 8.70
54   
55   IF 522.00 0.01 12.81 8.21
56   
57   
58   
59   PART3 LOCATION OF AREAS ABOVE 100-YEAR SURGE
60   
61   NO AREAS ABOVE 100-YEAR SURGE IN THIS TRANSECT
62   
63   
64   
65   PART4 LOCATION OF SURGE CHANGES
66   
67   STATION 10-YEAR SURGE 100-YEAR SURGE
68   
69   NO SURGE CHANGES IN THIS TRANSECT
70   
71   
72   
73   PART5 LOCATION OF V ZONES
74   
75   STATION OF GUTTER LOCATION OF ZONE
76   
77   289.46 WINDWARD
78   
79   
80   
81   PART6 NUMBERED A ZONES AND V ZONES
82   
83   STATION OF GUTTER ELEVATION ZONE DESIGNATION FHF
84   
85   
86   30.00 12.61
87   
88   V 5 EL=13 25
89   
90   42.34 12.50
91   
92   V 5 EL=12 25
93   
94   155.16 11.50



95   
96   V 5 EL=11 25
97   
98   267.18 10.50
99   

100   V 5 EL=10 25
101   
102   289.46 10.30
103   
104   A 5 EL=10 25
105   
106   378.44 9.50
107   
108   A 5 EL= 9 25
109   
110   489.22 8.50
111   
112   A 5 EL= 8 25
113   
114   522.00 8.21
115   
116   
117   
118   ZONE TERMINATED AT END OF TRANSECT
119   
120   
121   
122   PART 7 POSTSCRIPT NOTES
123   
124   
125   



WHAFIS Output Reports:

Transect #2 (proposed)



WHAFIS Output Reports:

Transect #2 (proposed)



1   WAVE HEIGHT COMPUTATIONS FOR FLOOD INSURANCE STUDIES (WHAFIS VERSION 4.0G, 08_2007)
2   Executed on: Thu Sep 5 16:55:23 2024
3   Input file: C:\Users\mgiov\Desktop\South Bethany Dune\CHAMP\Lot-22\w2-post.dat

4   Output file: C:\Users\mgiov\Desktop\South Bethany Dune\CHAMP\Lot-22\w2-post.out

5   
6   
7   
8   - Transect: 2-post Date: 9/5/2024

9   THIS IS A 100-YEAR CASE
10   
11   PART1 INPUT
12   
13   IE 41.000 0.000 0.000 6.700 8.200 27.200 12.810 0.000 0.017

0.000
14   IF 533.000 8.200 0.000 8.200 0.000 0.000 0.000 0.000 0.017

0.000
15   ET 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000
16   1
17   
18   
19   END END FETCH SURGE ELEV SURGE ELEV INITIAL INITIAL BOTTOM AVERAGE
20   STATION ELEVATION LENGTH 10-YEAR 100-YEAR WAVE HEIGHT W. PERIOD SLOPE A-ZONES
21   IE 41.000 0.000 0.000 6.700 8.200 27.200 12.810 0.000 0.017 0.000
22   
23   
24   END END NEW SURGE NEW SURGE BOTTOM AVERAGE
25   STATION ELEVATION 10-YEAR 100-YEAR SLOPE A-ZONES
26   IF 533.000 8.200 0.000 8.200 0.000 0.000 0.000 0.000 0.017 0.000
27   
28   
29   ------------------------------------------------END OF TRANSECT-------------------------------------------------
30   
31   
32   NOTE:
33   
34   SURGE ELEVATION INCLUDES CONTRIBUTIONS FROM ASTRONOMICAL AND STORM TIDES.
35   1
36   
37   
38   
39   PART2: CONTROLLING WAVE HEIGHTS, SPECTRAL
40   PEAK WAVE PERIOD, AND WAVE CREST ELEVATIONS
41   
42   LOCATION CONTROLLING SPECTRAL PEAK WAVE CREST
43   WAVE HEIGHT WAVE PERIOD ELEVATION
44   

45   IE 41.00 6.30 12.81 12.61
46   
47   151.70 4.90 12.81 11.63
48   
49   256.25 3.57 12.81 10.70
50   
51   366.95 2.15 12.81 9.70
52   
53   477.65 0.72 12.81 8.70
54   
55   IF 533.00 0.01 12.81 8.21
56   
57   
58   
59   PART3 LOCATION OF AREAS ABOVE 100-YEAR SURGE
60   
61   NO AREAS ABOVE 100-YEAR SURGE IN THIS TRANSECT
62   
63   
64   
65   PART4 LOCATION OF SURGE CHANGES
66   
67   STATION 10-YEAR SURGE 100-YEAR SURGE
68   
69   NO SURGE CHANGES IN THIS TRANSECT
70   
71   
72   
73   PART5 LOCATION OF V ZONES
74   
75   STATION OF GUTTER LOCATION OF ZONE
76   
77   300.46 WINDWARD
78   
79   
80   
81   PART6 NUMBERED A ZONES AND V ZONES
82   
83   STATION OF GUTTER ELEVATION ZONE DESIGNATION FHF
84   
85   
86   41.00 12.61
87   
88   V 5 EL=13 25
89   
90   53.34 12.50
91   
92   V 5 EL=12 25
93   
94   166.16 11.50



95   
96   V 5 EL=11 25
97   
98   278.18 10.50
99   

100   V 5 EL=10 25
101   
102   300.46 10.30
103   
104   A 5 EL=10 25
105   
106   389.44 9.50
107   
108   A 5 EL= 9 25
109   
110   500.22 8.50
111   
112   A 5 EL= 8 25
113   
114   533.00 8.21
115   
116   
117   
118   ZONE TERMINATED AT END OF TRANSECT
119   
120   
121   
122   PART 7 POSTSCRIPT NOTES
123   
124   
125   



Wave Runup Output Reports

Transect #1 (existing)



1   FF CLIENT- NULNULNULNULNULNUL** WAVE RUNUP-VERSION 2.0 ** NULNULNULNULNULNULNULNUL
ENGINEERED BY NULNULJOB

2   PROJECT-
NULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULRUN 1-prNULNUL PAGE NUL 1

3   
4   ***********************************************************************************************************************

*
5   
6   
7   
8   CROSS SECTION PROFILE
9   
10   LENGTH ELEV. SLOPE ROUGHNESS
11   
12   1 -200.0 -10.0
13   50.67 1.00
14   2 -124.0 -8.5
15   5.00 1.00
16   3 -114.0 -6.5
17   12.00 1.00
18   4 -36.0 .0
19   11.85 1.00
20   5 -4.0 2.7
21   40.00 1.00
22   6 216.0 8.2
23   .96 1.00
24   7 225.0 17.6
25   13.33 1.00
26   8 297.0 23.0
27   
28   LAST SLOPE 13.00 LAST ROUGHNESS 1.00
29   FF CLIENT- NULNULNULNULNULNUL** WAVE RUNUP-VERSION 2.0 ** NULNULNULNULNULNULNULNUL

ENGINEERED BY NULNULJOB
30   PROJECT-

NULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULRUN 1-prNULNUL PAGE NUL 2
31   
32   ***********************************************************************************************************************

*
33   
34   
35   
36   OUTPUT TABLE
37   ------------
38   
39   
40   
41   INPUT PARAMETERS RUNUP RESULTS
42   ---------------- -------------
43   
44   WATER LEVEL DEEP WATER BREAKING SLOPE RUNUP SLOPE RUNUP ABOVE BREAKER

45   ABOVE DATUM WAVE HEIGHT WAVE PERIOD NUMBER NUMBER WATER LEVEL DEPTH
46   (FT.) (FT.) (SEC.) (FT.) (FT.)
47   
48   
49   8.20 10.10 10.30 1 6 3.84 17.40
50   
51   8.20 10.10 10.90 1 6 3.89 17.74
52   
53   8.20 10.10 11.40 1 6 3.79 18.02
54   
55   8.20 10.60 10.30 1 6 3.76 18.11
56   
57   8.20 10.60 10.90 1 6 3.87 18.46
58   
59   8.20 10.60 11.40 1 6 3.87 18.75
60   
61   8.20 11.20 10.30 1 6 3.86 18.97
62   
63   8.20 11.20 10.90 1 6 4.09 19.32
64   
65   8.20 11.20 11.40 1 6 4.09 19.62
66   



Wave Runup Output Reports

Transect #1 (proposed)



1   FF CLIENT- NULNULNULNULNULNUL** WAVE RUNUP-VERSION 2.0 **
NULNULNULNULNULNULNULNULENGINEERED BY NULNULJOB

2   PROJECT-
NULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULRUN 1-poNULNUL PAGE NUL 1

3   
4   *****************************************************************************************

*******************************
5   
6   
7   
8   CROSS SECTION PROFILE
9   
10   LENGTH ELEV. SLOPE ROUGHNESS
11   
12   1 -200.0 -10.0
13   50.67 1.00
14   2 -124.0 -8.5
15   5.00 1.00
16   3 -114.0 -6.5
17   12.00 1.00
18   4 -36.0 .0
19   11.92 1.00
20   5 -5.0 2.6
21   39.82 1.00
22   6 218.0 8.2
23   1.03 1.00
24   7 226.0 16.0
25   
26   LAST SLOPE 1.00 LAST ROUGHNESS 1.00
27   FF CLIENT- NULNULNULNULNULNUL** WAVE RUNUP-VERSION 2.0 **

NULNULNULNULNULNULNULNULENGINEERED BY NULNULJOB
28   PROJECT-

NULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULRUN 1-poNULNUL PAGE NUL 2
29   
30   *****************************************************************************************

*******************************
31   
32   
33   
34   OUTPUT TABLE
35   ------------
36   
37   
38   
39   INPUT PARAMETERS RUNUP RESULTS
40   ---------------- -------------
41   
42   WATER LEVEL DEEP WATER BREAKING SLOPE RUNUP SLOPE

RUNUP ABOVE BREAKER
43   ABOVE DATUM WAVE HEIGHT WAVE PERIOD NUMBER NUMBER

WATER LEVEL DEPTH
44   (FT.) (FT.) (SEC.)

(FT.) (FT.)
45   
46   
47   8.20 10.10 10.30 1 6

3.84 17.40
48   
49   8.20 10.10 10.90 1 6

3.89 17.74
50   
51   8.20 10.10 11.40 1 6

3.69 18.02
52   
53   8.20 10.60 10.30 1 6

3.76 18.11



54   
55   8.20 10.60 10.90 1 6

3.87 18.46
56   
57   8.20 10.60 11.40 1 6

3.87 18.75
58   
59   8.20 11.20 10.30 1 6

3.86 18.97
60   
61   8.20 11.20 10.90 1 6

4.09 19.32
62   
63   8.20 11.20 11.40 1 6

4.09 19.62
64   



Wave Runup Output Reports

Transect #2 (existing)



1   FF CLIENT- NULNULNULNULNULNUL** WAVE RUNUP-VERSION 2.0 ** NULNULNULNULNULNULNULNUL
ENGINEERED BY NULNULJOB

2   PROJECT-
NULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULRUN 2-prNULNUL PAGE NUL 1

3   
4   ***********************************************************************************************************************

*
5   
6   
7   
8   CROSS SECTION PROFILE
9   
10   LENGTH ELEV. SLOPE ROUGHNESS
11   
12   1 -250.0 -10.0
13   6.00 1.00
14   2 -238.0 -8.0
15   30.00 1.00
16   3 -229.0 -7.7
17   12.38 1.00
18   4 -177.0 -3.5
19   58.89 1.00
20   5 -18.0 -.8
21   60.00 1.00
22   6 30.0 .0
23   60.00 1.00
24   7 522.0 8.2
25   .97 1.00
26   8 536.0 22.7
27   
28   LAST SLOPE 1.00 LAST ROUGHNESS 1.00
29   FF CLIENT- NULNULNULNULNULNUL** WAVE RUNUP-VERSION 2.0 ** NULNULNULNULNULNULNULNUL

ENGINEERED BY NULNULJOB
30   PROJECT-

NULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULRUN 2-prNULNUL PAGE NUL 2
31   
32   ***********************************************************************************************************************

*
33   
34   
35   
36   OUTPUT TABLE
37   ------------
38   
39   
40   
41   INPUT PARAMETERS RUNUP RESULTS
42   ---------------- -------------
43   
44   WATER LEVEL DEEP WATER BREAKING SLOPE RUNUP SLOPE RUNUP ABOVE BREAKER

45   ABOVE DATUM WAVE HEIGHT WAVE PERIOD NUMBER NUMBER WATER LEVEL DEPTH
46   (FT.) (FT.) (SEC.) (FT.) (FT.)
47   
48   
49   8.20 10.10 10.30 2 7 1.46 16.87
50   
51   8.20 10.10 10.90 2 7 1.46 17.18
52   
53   8.20 10.10 11.40 2 7 1.46 17.44
54   
55   8.20 10.60 10.30 2 7 1.43 17.57
56   
57   8.20 10.60 10.90 2 7 1.54 17.89
58   
59   8.20 10.60 11.40 2 7 1.54 18.16
60   
61   8.20 11.20 10.30 2 7 1.68 18.41
62   
63   8.20 11.20 10.90 2 7 1.79 18.74
64   
65   8.20 11.20 11.40 2 7 1.79 19.01
66   



Wave Runup Output Reports

Transect #2 (proposed)



1   FF CLIENT- NULNULNULNULNULNUL** WAVE RUNUP-VERSION 2.0 ** NULNULNULNULNULNULNULNUL
ENGINEERED BY NULNULJOB

2   PROJECT-
NULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULRUN 2-poNULNUL PAGE NUL 1

3   
4   ***********************************************************************************************************************

*
5   
6   
7   
8   CROSS SECTION PROFILE
9   
10   LENGTH ELEV. SLOPE ROUGHNESS
11   
12   1 -250.0 -10.0
13   6.00 1.00
14   2 -238.0 -8.0
15   30.00 1.00
16   3 -232.0 -7.8
17   11.95 1.00
18   4 -183.0 -3.7
19   60.77 1.00
20   5 -25.0 -1.1
21   60.00 1.00
22   6 41.0 .0
23   60.00 1.00
24   7 533.0 8.2
25   1.03 1.00
26   8 541.0 16.0
27   
28   LAST SLOPE 1.00 LAST ROUGHNESS 1.00
29   FF CLIENT- NULNULNULNULNULNUL** WAVE RUNUP-VERSION 2.0 ** NULNULNULNULNULNULNULNUL

ENGINEERED BY NULNULJOB
30   PROJECT-

NULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULNULRUN 2-poNULNUL PAGE NUL 2
31   
32   ***********************************************************************************************************************

*
33   
34   
35   
36   OUTPUT TABLE
37   ------------
38   
39   
40   
41   INPUT PARAMETERS RUNUP RESULTS
42   ---------------- -------------
43   
44   WATER LEVEL DEEP WATER BREAKING SLOPE RUNUP SLOPE RUNUP ABOVE BREAKER

45   ABOVE DATUM WAVE HEIGHT WAVE PERIOD NUMBER NUMBER WATER LEVEL DEPTH
46   (FT.) (FT.) (SEC.) (FT.) (FT.)
47   
48   
49   8.20 10.10 10.30 2 7 1.46 16.87
50   
51   8.20 10.10 10.90 2 7 1.46 17.18
52   
53   8.20 10.10 11.40 2 7 1.46 17.44
54   
55   8.20 10.60 10.30 2 7 1.43 17.57
56   
57   8.20 10.60 10.90 2 7 1.54 17.89
58   
59   8.20 10.60 11.40 2 7 1.54 18.16
60   
61   8.20 11.20 10.30 2 7 1.51 18.41
62   
63   8.20 11.20 10.90 2 7 1.62 18.74
64   
65   8.20 11.20 11.40 2 7 1.62 19.01
66   



Calculation for wave runup above a low bluff using guidance provided in FEMA Guidelines and Specifications for

Flood Hazard Mapping Partners

 

TRANSECT X:

Adjusted Runup, Ra is defined as: Ra = (C + mX) where m = slope of the plateau

C is the Bluff Crest Elevation C = 16.0 ft (from transect data)

R is the fictitious runup which is given as output from the Hughes Runup Calculation R = 16.9 ft (1% SWEL + R2% = 8.2 + 8.7 = 16.9)

R' is the difference between R and C --> R' = R - C R' = 16.9 - 16.0 = 0.9 

Assumptions:

use m = 0.0.001 (essentially flat dune top)

Using Figure D.2.8-11 with m = 0.001 and R' = 0.9, X = 20 ft (see figure on page 2)

Ra = (C + mX) = (16 + 0.001 x 20)

Ra = 16.02 ft    --> Ra = 16.0 ft --> BFE = 16 ft

The Bluff Crest, C, is located at Station 226ft, so the adjusted runup elevation will extend to X + 20ft; i.e. Adjusted runup, Ra, extends inland

to Station 246ft , with a BFE of 16ft. 

The modified dune (groomed to +16 ft NAVD) with 100-year erosion and storm conditions will not be overtopped.

Therefore, the modified dune will not increase flooding to adjacent properties compared to the unmodified dune
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Results Comparison Graph:

Transect 1
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Results Comparison Graph:

Transect 2
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Section 3

Mapping and Digital Files

 Site Survey (existing conditions)
Modified Dune (proposed conditions)

 Topographic Work Map
 CD of Digital Mapping Files, Report PDF & Coastal Model Files



Site Survey (Existing Conditions)





Modified Dune Plan (Proposed Conditions)
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Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Topographic Work Map
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Exhibit E 

Non‐Federal Sponsor’s Letter of No Objection 



 
 

 
 

 
DIRECTOR’S 

OFFICE 

DEPARTMENT OF NATURAL RESOURCES AND 
ENVIRONMENTAL CONTROL 

DIVISION OF WATERSHED STEWARDSHIP 
ENTERPRISE BUSINESS PARK 

285 BEISER BOULEVARD, SUITE 102 
DOVER, DELAWARE 19904 

 
 

 
PHONE: (302) 739-9921 

FAX: (302) 739-6724 

 
 

January 13, 2025 
 
 

Mr. Robert Youhas, PWS 
Regulatory Branch 
U.S. Army Corps of Engineers - Philadelphia District 
1650 Arch Street, 5th Floor 
Philadelphia, PA 19103-2004 

RE: Section 408 Evaluation Request – 16 Sea Side Drive, Sandpiper Village 
 
 
Dear Mr. Youhas: 

 
Under the guidance found in Engineering Circular No. 1165-2-220, the Delaware Department of 
Natural Resources and Environmental Control (DNREC) submits this letter in reference to the 33 
USC 408 (Section 408) evaluation request submitted by AquaTerra Consulting International on 
January 10, 2025.  DNREC has received a copy of the application and does not object to 
AquaTerra Consulting International’s evaluation request being submitted to the United States 
Army Corps of Engineers (USACE) for a thorough and impartial review of the proposed project.  
This letter is not intended to convey that DNREC endorses any element of the proposed project or 
assertions made in the application, nor to suggest any pre-judgement of any element of the 
proposed project. 

 
DNREC is the non-federal sponsor of multiple potentially-affected federally-authorized civil 
works projects and is also a regulatory agency with jurisdiction over elements of the proposed 
project.  The proposed activities may affect those federal projects occupying real property owned 
by the State of Delaware.  As such, DNREC recognizes the need to consider potential 
consequences that could result from the proposed project both now and over the lifetime of the 
proposed activities. 

 
This letter applies only to the application for Section 408 evaluation submitted on behalf of 
AquaTerra Consulting International on January 10, 2025.  DNREC takes no position as to the  



Mr. Robert Youhas 
January 13, 2025 
Page 2 

 
 
 
accuracy and completeness of the submittal and understands that additional information may 
be required to supplement the initial application.  This letter does not apply to any new 
applications made by the same applicant.  DNREC understands that the USACE is required to 
continue to coordinate with the non-federal sponsor throughout the review process and ensure 
that feedback from DNREC is considered prior to rendering a decision pursuant to Section 
408. 

 
Please direct future correspondence related to this application and review to Joanna French, 
Acting Environmental Program Administrator, by phone at 302-608-5500 or by email 
Joanna.French@Delaware.gov. 

 
 

Sincerely, 
 
 
 

Stephen N. Williams, P.G. 
Director 

mailto:Joanna.French@Delaware.gov.


 

 

 

 

Exhibit F 

Real Estate Ownership Documents 

 



Parcel ID Owner Name

134-17.20-215.00 YORK CHARLES I LIVING TRUST 4 5TH ST N BETHANY BEACH, DE 19930
134-17.20-216.00 BLAMPHIN JOHN M TRUSTEE 4 OCEAN DR N BETHANY BEACH, DE 19930
134-17.20-217.00 HUTT BRIAN M 404 OCEAN DR N BETHANY BEACH, DE 19930
134-17.20-218.00 GIRARD EDWARD SCOTT 500 OCEAN DR N BETHANY BEACH, DE 19930
134-17.20-219.00 CRAMPTON JEFFREY NELSON 502 OCEAN DR N BETHANY BEACH, DE 19930
134-17.20-220.00 MALINAK RIA KATHERINE TTEE 1 5TH ST N BETHANY BEACH, DE 19930
134-17.20-221.00 HASTINGS DAVID SCOTT TTEE 3 5TH ST N BETHANY BEACH, DE 19930
134-17.20-222.00 CORNELISON RONALD FRANKLIN 5 5TH ST N BETHANY BEACH, DE 19930
134-17.20-227.00 RUPP JAMES PAUL THERESA 6 6TH ST N BETHANY BEACH, DE 19930
134-17.20-228.00 WEEKS MARIA DEGIORI TTEE 4 6TH ST N BETHANY BEACH, DE 19930
134-17.20-229.00 FRANKS DENIS MD PA 2 6TH ST N BETHANY BEACH, DE 19930
134-17.20-230.00 RPT-MD INVESTMENTS LLC 506 OCEAN DR N BETHANY BEACH, DE 19930
134-17.20-230.01 TROIANO CYNTHIA A TTEE 504 OCEAN DR N BETHANY BEACH, DE 19930
134-17.20-247.00 WEIDNER FRED W TRUSTEE 10 SEA SIDE DR DR BETHANY BEACH, DE 19930
134-17.20-257.00 SCHAPIRO SCOTT ALAN 19 SEA SIDE DR DR BETHANY BEACH, DE 19930
134-17.20-258.00 CUTRIGHT CATHARYN TEARE TTEE OF 15 SEA SIDE DR DR BETHANY BEACH, DE 19930
134-17.20-259.00 OLIVER LLOYD E TTEE REV TR 12 SEA SIDE DR DR BETHANY BEACH, DE 19930
134-17.20-260.00 GREEN BENJAMIN L TRUSTEE 14 SEA SIDE DR DR BETHANY BEACH, DE 19930
134-17.20-261.00 VERSHEL DAVID SCOTT TRUSTEE 16 SEA SIDE DR DR BETHANY BEACH, DE 19930
134-17.20-262.00 TYRA KATHERINE NOEL TRUSTEE 18 SEA SIDE DR DR BETHANY BEACH, DE 19930
134-17.20-263.00 LEIDIG GILBERT A JR 20 SEA SIDE DR DR BETHANY BEACH, DE 19930
134-17.20-264.00 PERDUE JAMES A JANICE M 22 SEA SIDE DR DR BETHANY BEACH, DE 19930

Parcel Address

List of Property Owners Adjacent to Subject Project
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